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1 Introduction 

The PRL-200 is designed for recoating and proof testing polyimide coated fibers.   It operates on a coat, 
cure and test recoat method, whereby a layer of polyimide is applied to the fiber through a die, followed 
by a filament heater to cure the polyimide and upon completing the recoat a linear proof test.  When 
configured and operated properly, the PTR-200-PRL is capable of producing a high quality and a uniform 
polyimide recoat. 

1.1 Parts Checklist 

When unpacking the PTR-200-PRL for the first time, check to make sure that you have the following 
accessories: 

• PTR-200-PRL Automated Polyimide Recoater with Linear Proof Tester 

• 12.0V Power supply (PSU) 

• AC power cord 

• DC power cable 

• RS-232 communication cable 

• Fittings kit 

• Tool kit containing: 

� 1 oz. bottle HD MicroSystems PI2525 Polyimide Recoat Material 

� 1 oz. spare bottle 
� Cotton swabs 

� 5/64” Allen key 

� 3/32” Allen key 
� 0.035” Allen key 

• External vacuum pump with vacuum line 

• PTR-200-CX-PRL Handset Controller 

If you are missing any of the above or need replacements, please contact Vytran. 
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Figure 1:  System Components 

1.2 Powering Up 

The PTR-200-PRL Power Supply Unit (PSU) accepts an AC input of 90-260 VAC; 47-63 Hz.  Connect 
both the AC power cord and the DC power cable to the external Power Supply.  Connect the Handset 
Controller and the DC power cable to the PTR-200-PRL. 

Turn on the power supply and then turn on the PTR-200-PRL using the ON/OFF rocker switch located on 
the back of the recoater.  The PTR-200-PRL will run an initialization process that includes homing the 
recoat die and tensioning motors and operating the recoat die (close/open).  During the initialization 
process, the Handset Controller will display the status of the system.  Once the homing process is 
completed, the Handset Controller displays the Main Menu screen and the PTR-200-PRL is ready for 
recoating. 

1.3 Shutting Down  

To shut down the PTR-200-PRL: 

1. Turn off the PTR-200-PRL using the on/off rocker switch located on the back of the recoater. 
2. Turn off the power supply. 
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2 Controlling the PTR-200-PRL 

The PTR-200-PRL is configured and controlled from Vytran’s PRL-200-CX-PRL Handset Controller, 
which also provides feedback and status of the unit.  If the operator does not need to change parameter 
settings or receive status prompts, the Handset Controller can be removed and the unit operated simply 
by pressing the blue RECOAT and TEST buttons. 

The Handset Controller allows the user to interface with the unit and modify the settings.   The Handset 
Controller is based on a three (3) menus: 

• Main Menu 

• Configuration Menu 

• Options Menu 

Each menu and its contents are described below. 

2.1 Main Menu 

The Main Menu displays the unit status.  From this menu, press the “CFG” button to enter the 
Configuration Menu or press the “OPT” button to enter the Options Menu. 

2.2 Configuration Menus 

There are three (3) levels to the Configuration Menu.  At level one the user can select from five (5) 
topics - Inject, Undercoat, Overcoat, Recoat Length, or Proof Test.  Within each of these topics are the 
parameters which can be viewed and/or copied.  Below is a description of the five (5) topics and each 
topics parameters. 

2.2.1 Inject 

Inject Rate (µl/sec): This parameter is the polyimide injection rate, in microliters per 
second, into the die.  The optimum Inject Rate will be dependant on 
the polyimide material being used. 

Undercoat Qty. (µl): This parameter is the quantity of polyimide material, in microliters, 
injected into the die for the first loop of the head (the undercoat).  
The optimum Undercoat Qty will be primarily dependant on the bare 
fiber diameter, die size, and the length of the recoat. 

Overcoat Qty. (µl): This parameter is the quantity of polyimide material injected into the 
die, in microliters, after the first loop of the head.  The optimum 
Overcoat Qty will be primarily dependant on the die size, and the 
length of the recoat. 

2.2.2 Undercoat 

Head Sweep Vel. (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the bare fiber diameter, die size, and material 
being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

2.2.3 Overcoat 

Number of Overcoats: This parameter is the number of loops the head will make.  The 
optimum Number of Overcoats will be dependant on the polyimide 
thickness layer desired (which will be dependant on the undercoat 
layer thickness and the parameter settings for the overcoat(s)). 

Head Sweep Vel (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the die size, and material being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Overlap Delta (mm): This parameter is the additional distance, in millimeters, the head 
will travel on each pass.  This will effectively taper the transition from 
original polyimide to recoated polyimide. 

2.2.4 Recoat Length 

Recoat Length (mm): This parameter is the desired bare fiber length, in millimeters, to be 
recoated.  The actual recoat length will be approximately 8 
millimeters longer on each end in order to compensate for the width 
of the head and the fiber load position. 

2.2.5 Proof Test 

Proof Test Units: This menu allows the user to select the desired units for displaying 
the Proof Test Level.  Unit selections are: Newtons, kpsi, and grams. 

Proof Test Level (units): This parameter is the Proof Test Level, in units user selected, to be 
applied after the recoat has been completed. 

Proof Test Rate (mm/sec) This parameter is the rate, in millimeters per second, at which the 
Proof Test Level will be applied.  The optimum rate is that which 
achieves the desired proof test level within 3 - 5 seconds of load 
applying time. 
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2.3 Options Menu 

From the Options Menu, various system level configuration parameters and functions can be edited or 
executed. 

Recoat Tension (Newtons): This parameter is the tension, in Newtons, applied to the fiber prior 
to initiating a recoat.  The PTR-200-PRL also monitors the tension 
during the recoat and will automatically abort if the tension varies 
significantly from the Recoat Tension.  The auto abort is intended to 
protect both the die and fiber. 

Heater Settle Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
heater to stabilize when changing temperatures. 

Die Close Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
die to close prior to execution of the subsequent process. 

Fiber Unload Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
operator to unload the fiber prior to the PTR-200-PRL performing a 
system reset. 

Inject to Die Qty (µL) This option is the quantity of polyimide material, in microliters, which 
will be injected into the die upon entering the quantity.  This option is 
intended for use when changing materials or purging the system 
prior to storage. 

Head to Home: This option performs a homing of the head and is useful as a 
diagnostic tool. 

Tension Home: This option performs a homing of the proof test load cell and is 
useful as a diagnostic tool. 

Move Head to Start: This option performs a movement of the head to the start position.  
The start position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Move Head to Stop: This option performs a movement of the head to the stop position.  
The stop position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Recoat Request State: This option enables or disables the request to input a recoat length 
each time the process is run.  This option is primarily used when the 
length to be recoated varies significantly from recoat to recoat. 

Set/Run Purge Cycles: This option is the number of recoat pump purge cycles that will be 
run upon entering the quantity. 

Recoat Tension This option is the amount of tension that will be applied to the fiber 
prior to the recoating. 
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2.4 Parameter Limits 

Parameter Min Max 
Inject Rate (µL/sec) 0.01 2.00 
Undercoat Qty (µL) 0.01 10.00 
Overcoat Qty (µL) 0.01 10.00 
Undercoat Head Sweep Vel (mm/sec) 0.01 20.00 
Undercoat Left Precure Temp (°C) 100 200 
Undercoat Left Cure Temp (°C) 100 300 
Undercoat Right Precure Temp (°C) 100 200 
Undercoat Right Cure Temp (°C) 100 300 
Number of Overcoats 1 10 
Overcoat Head Sweep Vel (mm/sec) 0.01 20.00 
Overcoat Left Precure Temp (°C) 100 200 
Overcoat Left Cure Temp (°C) 100 300 
Overcoat Right Precure Temp (°C) 100 200 
Overcoat Right Cure Temp (°C) 100 300 
Overlap Delta (mm) 100 200 
Recoat Length (mm) 0 2 
Proof Test Level (Newtons) 0 20 
Proof Test Rate (mm/sec) 0.1 5.0 
Recoat Tension (Newtons) 2 10 
Heater Stabilize Time (msec) 1 10000 
Die Close Time (msec) 250 2500 
Fiber Unload Time (msec) 5000 30000 
Heater Stabilize Time (msec) 1 10000 
Inject to Die Qty (µL) 1 100 
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2.5 Configuration Menu Flow Chart 

This flowchart is a guide for navigating through the Configuration Menu, and shows the display prompts 
and button key presses for viewing and editing the Configuration Parameters. 

 
PRL-200-Cx

Params = CFG
Option =OPT

CFG

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject SELECT

Scroll=1 Escape=ESC

INJECT PARAMETERS
Inject Rate

1

SELECT

Save=CFG Escape=ESC

INJECT RATE
Old = 0.35 ul/s
New = 0.40 ul/s

CFG
SET INJECT RATE

New = 0.040 ul/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Undercoat Quantity

Save=CFG Escape=ESC

UNDERCOAT QUANTITY
Old = 01.06 ul
New = 01.25 ul

CFG
UNDERCOAT QUANTITY

New = 01.25 ul
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Overcoat Quantity

Save=CFG Escape=ESC

OVERCOAT QUANTITY
Old = 00.35 ul
New = 00.21 ul

CFG
OVERCOAT QUANTITY

New = 00.21 ul
Writing to PRL-200

please wait...

1

ESC

1

1 ESC

ESC

ESC

ESC

ESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Undercoat SELECT

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT HEAD VEL
Old = 00.4 mm/s
New = 00.3 mm/s

CFG
UNDERCOAT HEAD VEL

New = 00.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESCESC

ESCESC

ESCESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Overcoat SELECT

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

OVERCOAT HEAD VEL
Old = 01.0 mm/s
New = 01.3 mm/s

CFG
OVERCOAT HEAD VEL

New = 01.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Number of Overcoats

1

SELECT

Save=CFG Escape=ESC

SET NO. OF OVERCOATS
Old = 04
New = 05

CFG
SET NO. OF OVERCOATS

New = 05
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Overlap Delta SELECT

Save=CFG Escape=ESC

SET OVERLAP DELTA
Old = 1.0 mm
New = 1.2 mm

CFG
SET OVERLAP DELTA

New = 1.2 mm
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESC ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

1

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Length

Scroll=1 Escape=ESC

SELECT SUB-MENU
Proof Test

SELECT

Save=CFG Escape=ESC

RECOAT LENGTH
Old = 10 mm
New = 12 mm

CFG
RECOAT LENGTH

New = 12 mm
Writing to PRL-200

please wait...

SELECT

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Level

1

SELECT

Save=CFG Escape=ESC

PROOF TEST LEVEL
Old = 109 kpsi
New = 125 kpsi

CFG
PROOF TEST LEVEL

New = 125 kpsi
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Step Rate

1

SELECT

Save=CFG Escape=ESC

PROOF TEST RATE
Old = 2.0 mm/s
New = 1.8 mm/s

CFG
PROOF TEST RATE

New = 1.8 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Units

1

SELECT

Scroll=1 Escape=ESC

PROOF TEST UNITS
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PROOF TEST UNITS
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Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
N

PROOF TEST UNITS
N

Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
g

PROOF TEST UNITS
g

Writing to PRL-200
please wait...
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1

ESC
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2.6 Options Menu Flowchart 

This flowchart is a guide for navigating through the Options Menu, and shows the display prompts and 
button key presses for editing parameters and executing system related functions. 

PRL-200-Cx

Params = CFG
Option =OPT

OPT

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old =  053
New = 059

CFG
RECOAT TENSION

New = 059
Writing to PRL-200

please wait...

ESC

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Heater Settle Time SELECT

Save=CFG Escape=ESC

HEATER SETTLE TIME
Old = 03.00 s
New = 04.00 s ESC

HEATER SETTLE TIME
New = 04.00 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject ot Die Qty SELECT

Save=CFG Escape=ESC

INJECT TO DIE QTY
Old = 100 µl
New = 110 µl ESC

INJECT TO DIE QTY
New = 110 µl

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Fiber Unload Time SELECT

Save=CFG Escape=ESC

FIBER UNLOAD TIME
Old = 10 s
New = 15 s ESC

FIBER UNLOAD TIME
New = 15 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Die Close Time SELECT

Save=CFG Escape=ESC

DIE CLOSE TIME
Old = 1500 ms
New = 2000 ms ESC

DIE CLOSE TIME
New = 2000 ms

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

1
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Head to Home SELECT Re-Homing Die Head

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Tension Home SELECT

Re-Homing Proof Test

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Start SELECT

Moving Head to Start

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Stop SELECT

Moving Head to Stop

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Request State SELECT

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Enabled ESC

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Disabled ESC1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Set/Run Purge Cycles SELECT

Save=CFG Escape=ESC

SET/RUN PURGE CYCLES
Old = 5
New = 7 ESC

SET/RUN PURGE CYCLES
New = 7

Writing to PRL-200
please wait...

CFG1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old = 053
New = 058 ESC

RECOAT TENSION
New = 058

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

ESC

ESC
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2.7 Abort Flowchart 

Even after the recoat process has been initiated it is possible to abort the process if required.  The Abort 
Flowchart shows the display prompts and button key presses to abort a recoat process. 

PRL-200-Cx

Recoating...

ESC

Yes=SELECT No=ESC

!!  PLEASE CONFIRM  !!

Abort Macro?

SELECT

ESC

ESC

ABORTING

please wait...

ABORT COMPLETE

Remove Fibre, then
Press ESC to Reset

System Resetting....

please wait...

PRL-200-Cx

SYSTEM READY

PRL-200--Cx

Params = CFG
Option = OPT

5s
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3 Recoat Injection System 

The PTR-200-PRL has an automatic recoat injection pump fitted inside the unit.  The pump is based on 
an automated syringe and distribution valve that can select one of three ports (Fill, Purge, or Inject) 
through which it can either draw or inject recoat material (see Figure 3).  A bottle containing recoat 
material is installed directly on the pump, with the pump “Fill” tube inserted into the bottom of the bottle.  A 
“Purge” tube runs from the pump to the top of the recoat bottle, and is used for cycling material back into 
the bottle.  An “Inject” tube runs from the pump to the inject port of the die, which is located in the center 
of the lower right die.  Once all air is purged from the injection system, the pump provides very accurate 
control of the volume and velocity of recoat material injection. 

The recommended recoat material for use in the PTR-200-PRL is Pyralin PI2525, which is manufactured 
by HD MicroSystems.  This is a fast imidizing at lower temperature coating.  Do not attempt to use 
alternate recoat materials without first consulting Vytran on compatibility with the PRL. 

Note:  Pyralin PI2525 recoat material does have a limited shelf life of approximately 24 months from date 
of manufacture when stored at 0 to 18 degrees Centigrade.  PI2525 is stable at room temperature (21 
degrees Centigrade) for approximately 4 weeks with no significant change in properties.  Using material 
that has passed its expiration date may cause both pump performance and recoat quality issues. 

3.1 Priming the Injection System 

It is very important to remove all air from the recoat injection system prior to performing a recoat.  When 
operating the system for the first time, the pump must be filled with recoat material and cleared of all air in 
the pump and tubing.  In order to clear the inject tube, recoat material must be injected out through the 
mold inject port and collected and disposed of.  Make sure to have cotton swabs and NMP (1-Methyl-2-
pyrrolidinone) available for this purpose prior to starting this procedure.  NMP is the recommended 
solvent for cleaning uncured polyimide recoat material. 

WARNING:   Polyimide recoat materials can be hazardous to your health if not handled properly.  Read 
the Material Safety Data Sheet provided in Appendix X, and make sure to follow all precautionary 
guidelines when working with this material.  

To prime the recoat injection system: 

1. Turn off power to the PTR-200-PRL. 
2. Remove the front plate of the PTR-200-PRL by using the 3/32 Allen wrench provided in the tool 

kit to remove the four (4) black socket-head cap screws located at the corners of the plate.  
3. The recoat pump is located on the left side of the PTR-200-PRL as shown in Figure 2.  Unscrew 

the brown recoat bottle located at the front of the pump and remove by angling out through the 
front opening. The red Fill tube will flex to allow removal.  

4. For new systems, replace the empty recoat bottle shipped with the unit with a new bottle of recoat 
material.  For systems that have previously been run with recoat material, the recoat injection 
system should be flushed clean prior to adding new material (see 5.5). 

5. Screw the new recoat bottle into place and replace the front panel and the four (4) socket head 
cap screws. 
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Figure 2: Recoat Bottle Access 

6. Turn on power to the PRL-200 and wait for the system to initialize. 
7. Execute five (5) Purge cycles (Options menu on Handset Controller).  Each purge cycle will draw 

100 microliters of recoat material from the bottom of the recoat bottle through the red Fill tube and 
inject material back into the top of the recoat bottle through the green Purge tube (see Figure 3).  
Five (5) Purge cycles are required to fill the pump with recoat material and force any air out of the 
pump system.  This will take approximately 15 minutes to complete. 

8. After the pump has completed its Purge cycles, the Inject tube that runs from the pump to the die 
must also be filled with recoat material and purged of air.  Have cotton swabs and cleaning 
solution (NMP) available prior to proceeding. 

 

Figure 3: Recoat Material Flow 

9. Set the Inject to Die Qty to 100µl (Options menu on Handset Controller). 
10. Execute the inject command (press “Select” on the Handset Controller). 
11. Watch for recoat material to emerge from the die inject port located at the center of the center of 

the bottom right die (see Figure 5).  Make sure to collect the recoat material with a cotton swab as 
it comes out of the die injection port.  Do not allow recoat material to run down between the die. 

12. Execute three (3) additional “Inject 100” sequences to purge air completely from the inject tube. 
Note:   Because the injection pump holds 100µl of recoat material, there will be a delay of 
approximately one minute between the second and third inject sequences while the pump refills. 
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13. After purging the inject tube, the recoat material should run freely from the die without bubbles.  If 
bubbles are still present, run additional inject sequences. 

14. Once the pump and the inject tube are purged, clean the die of all excess recoat material (see 
3.2). 

Note:   Because the syringe in the recoat pump is mounted vertically, it is possible that an air bubble may 
still be trapped at the tip of the syringe after the above priming process.  This air bubble will very slowly 
rise to the top of the syringe after which time it can be purged out.  It is therefore recommended that at 
least one (1) additional Purge cycle is run the next day after the initial priming of the system. 

3.2 Cleaning the Die 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP (1-Methyl-2-pyrrolidinone).  
NMP is the solvent for PI2525 and can be used to soften and lift away any residual recoat material.  Wipe 
the top and both sides of the die using very light pressure only.  Wipe both the left and right and top and 
bottom of the die set.  If the die does have an accumulation of recoat material stuck to it, allow the 
cleaning solution time (60-90 seconds) to soften and lift any material.  After cleaning the die gently blow 
clean (canned) air across the die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:   The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  
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4 Recoat and Proof Test Process 

4.1 The Polyimide Recoat Process 

The PTR-200-PRL utilizes two Fiber Holding Blocks (FHB’s) to securely clamp and position the fiber prior 
to recoating.  The right-hand FHB has a linear drive mechanism for applying tension to the fiber.  A load 
cell is incorporated into the linear drive mechanism for monitoring recoat tension.  Once the fiber is 
positioned and securely clamped in the FHB’s, pressing the recoat button will initiate an automated recoat 
process.  The right-hand FHB will move to the right until the Recoat Tension is reached.  With the fiber 
held under tension, the right die is closed and the Undercoat Quantity of material is injected into the die 
and the right heater is set to the Precure Temperature.   The recoat head will move to the left depositing 
material while the right heater will precure the material.  Upon reaching the appropriate length, the left die 
will close and additional recoat material will be injected into the die.  The left heater is set to the Precure 
Temperature and the right heater to the Cure Temperature.  The recoat head moves to the right 
depositing material while the right heater fully cures the previously precured material and the left heater 
precures the newly deposited material.  Returning to the start position is defined as one loop or pass as 
the material initially deposited has been fully imidized. 

This process is repeated until the desired recoat thickness has been achieved.  A tension test is 
performed at the conclusion of the recoat process to verify fiber integrity.  The recoated fiber is unloaded 
and the unit resets itself in preparation for the next recoat. 

4.2 The Fiber Holding Blocks, V-Grooves, and Insert s 

The FHBs are designed to accommodate a range of fiber buffer and cladding sizes through the use of 
changeable, bottom, FHB inserts.  The top insert is spring loaded and does not require any change for 80 
or 125 micron fibers.  The bottom inserts are V-groove, and incorporate vacuum feed to assist in loading 
the fiber.  The V-groove provides mechanical alignment to the recoat die.  V-groove inserts are labeled 
according to clamping diameter in microns.  Beyond the V-groove inserts are rubber inserts.  The rubber 
inserts provide the clamping force and surface area required for tensioning and tension testing. 

4.3 Stripped Fiber Requirements 

The fiber to be recoated should be free of debris and have a smooth, continuous transition in the jacket 
strip region.  The jacket interface should not extend beyond the original coating diameter. 
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4.4 Loading 

To load the fiber for recoating: 

1. If the Fiber Holding Block (FHB) tops are closed, open the FHB tops (see Figure 4).  The head 
will move to the start position and the internal vacuum pump will turn on to aid in loading the 
fibers. 

 

Figure 4: Recoat and Proof Test Components 

2. If the FHB tops are open, the load fiber process can be initiated, by either pressing the blue 
RECOAT button or by closing and reopening both left and right FHB tops. 

3. Check that the correct FHB inserts (top and bottom) are installed and that they are free from 
debris.  Position the fiber in the left-hand FHB V-groove, with the stripped section to the left of the 
left heater.   Lower the fiber into the right-hand FHB V-groove.  The FHB vacuum should hold the 
fiber in place. 

4. Manually position the fiber in the FHBs so that the right jacket interface is in line with the left edge 
of the recoat head (see Figure 5).  Verify that the fiber is centered in the left and right die. 
Note:   Damage to the die may occur if the fiber is not centered in the die when they close. 

 

Figure 5: Fiber Position 
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5. Gently close the FHB lids.  This will capture the fiber and turn off the external vacuum pump. 
6. The fiber is now ready to be recoated. 

4.5 Recoating 

To recoat the fiber: 

1. Visually confirm that the fiber is loaded properly, if not reload the fiber. 
2. Initiate the recoat process by pressing the blue RECOAT button on the unit or the START button 

on the Handset Controller.  The recoat process is fully automated as follows: 
a. The right-hand FHB will begin moving to the right, applying tension to the fiber. 
b. Once the Recoat Tension is reached, the right-hand block will stop moving. 
c. The handset controller will await input from the operator verifying the correct fiber position in 

the die.  Upon confirming the correct fiber position to the handset the process will continue. 
d. The right die will close and the Undercoat Qty will be injected at the Inject Rate into the die.  

The right heater will be set to the Right Precure Temp and the head will pause for the Heater 
Stabilize Time. 

e. The head will move to the left at the Undercoat Head Sweep Vel depositing material while the 
right die evaporates the volatiles. 

f. Upon reaching the appropriate length, the left die will close and the Undercoat Qty will be 
injected at the Inject Rate into the die.  The right heater will be set to the Right Cure Temp, 
the left heater will be set to the Left Precure Temp and the head will pause for the Heater 
Stabilize Time. 

g. The head will move to the right at the Undercoat Head Sweep Vel depositing material.  The 
right heater will be imidizing the previously precured material while the left heater is 
evaporating the volatiles from the freshly deposited material.  The head will complete at the 
initial start position plus the overlap delta.  This is defined as one loop or pass as the material 
initially deposited has been fully cured. 

h. The process is repeated (using the Overcoat parameters) until the desired thickness has 
been achieved by the Number of Overcoats (loops or passes). 

i. A tension test is performed at the conclusion of the recoat process to verify fiber integrity.  
The tension is applied to the specified Level at the specified Rate and released. 

3. Proceed to Unloading the Fiber. 

4.6 Proof Testing 

The Peak Tension should be set to ensure that the recoat meets the minimum strength requirement for its 
intended application.  If using units of tension (kpsi), make sure to enter the correct fiber diameter (e.g. 
125 microns) and not the coating diameter. 

WARNING:   Always wear safety glasses when proof testing fiber.  The fiber under test can shatter and 
send glass particles flying. 

To perform a Proof Test: 

1. Load the fiber in the fiber holding blocks (see 4.4).  
2. Check that the proof test parameters are set correctly. 
3. Press the “TEST” button on the PTR-200-PRL. 
4. Upon completion of the Proof Test, raise the fiber holding block tops and remove the proof tested 

fiber. 
Note:   It is not possible to abort a Proof Test once it has been started. 
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4.7 Unloading 

To unload the fiber after recoating: 

1. After the fiber is recoated, the external vacuum pump will turn on to assist in holding the fiber 
during the unloading process. 

2. Hold the fiber securely and lift the left-hand FHB lid.  The fiber will be free to move after lifting the 
lid, so it is important to keep the fiber secured (the V-groove extension is ideal for this). 

3. Carefully lift while guiding the recoated fiber though the heaters. 
Note:  Raising the FHB top will re-initiate the vacuum pump timer for an additional 15 seconds, 
after which time the unit will perform a homing routine.  The recoated fiber should be removed 
within this 15 second window. 

4. Raise the right-hand FHB top and remove the recoated fiber. 
5. Check that no debris is left behind in the FHB V-grooves or on the top clamping surfaces. 

Note:   After a recoat has been removed (or even if there is a recoat failure), an automatic homing routine 
will be run 15 seconds after the left FHB top is raised.  This homing routine will re-set the position of the 
right-hand FHB, and the head.  The system waits for the FHB top to be opened to ensure that the fiber is 
being unloaded.  If both FHB tops are closed prior to the 15-second time-out, the homing routine will be 
run immediately. 

If the PTR-200-PRL homing process is interrupted or fails, all system functionality is disabled to prevent 
possible damage to the equipment.  Remove any fiber from the FHB’s and cycle the power OFF then ON.  
The PTR-200-PRL will initialize and attempt to run the homing process again.  If any further difficulty is 
experienced, contact Vytran Technical Support for assistance. 
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5 Maintenance 

5.1 Planned Maintenance 

The PTR-200-PRL is designed for a production environment to give trouble-free operation provided 
normal planned maintenance is adhered to.  Maintenance and repair procedures should be performed 
only by trained personnel.  Improper service and/or repair could result in the safety features being 
disabled and can also lead to damage that will not be covered under warranty. 

Planned Maintenance Schedule 

 Every Shift Daily Monthly 12 
Months 

Inspect / Clean Fiber Holding Blocks1 √ √ √ √ 

Inspect / Clean die2 √ √ √ √ 

Flush recoat System2 
(as needed) 

  √ √ 

Purge Recoat System2 
(as needed) 

  √ √ 

Replace Recoat Material2 
(as needed)   √ √ 

Check Load Cell Calibration / Re-Cal3    √ 

1  Maintenance operations can be performed by the operator. 
2  Maintenance operation can be performed by trained maintenance personnel. 
3  Vytran certified technician only. 

5.2 Inspecting the Fiber Holding Blocks 

The Fiber Holding Blocks (FHB’s) should be inspected daily for debris and/or damage, which may prevent 
the tops from closing properly and the fiber from being clamped fully.  It is particularly important to make 
sure that the bottom insert V-groove surfaces and the top insert clamping surfaces are free of debris and 
oils.  This will help to ensure that the fiber will not break or slip during tensioning.  Cleaning the metal 
insert surfaces is best accomplished using a cotton-tipped applicator wetted with acetone or alcohol.   For 
embedded debris, a soft cleaning brush may be used.  Cleaning the rubber insert surfaces is best 
accomplished using a cotton-tipped applicator wetted with alcohol.  Do not use acetone as this will dry out 
the rubber causing it to become brittle and crack. 

5.3 Inspecting and Cleaning the Die 

The die of the recoat head should be inspected daily for debris and/or damage which may result in sub-
optimum recoat performance. 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP.  NMP is the solvent for 
PI2525 and can be used to soften and lift away any residual recoat material.  Wipe the top and both sides 
of the die using very light pressure only.  Wipe both the left and right and top and bottom of the die set.  If 
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the die does have an accumulation of recoat material stuck to it, allow the cleaning solution time (60-90 
seconds) to soften and lift any material.  After cleaning the die gently blow clean (canned) air across the 
die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:  The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  

5.4 Load Cell Calibration 

The load cell calibration should be checked every twelve (12) months to ensure that accurate recoat and 
proof test tension is applied to the fiber.  This task must be performed by a Vytran certified technician. 

5.5 Flush Recoat System 

The recoat injection system should be flushed clean every 1 month as part of the recoat material 
replacement procedure.  Before flushing the system, make sure to have cotton tipped applicators and 
cleaning solution (NMP) available prior to proceeding. To flush the system: 

1. Remove the internal recoat bottle and clean all exposed tubing and fittings with NMP. 
2. Install a bottle filled 1/4 full with NMP on the pump. 
3. Run 5 purge cycles. 
4. Remove the bottle, dispose of contaminated NMP.  Refill ¼ full with clean NMP and reinstall. 
5. Run 5 more purge cycles. 
6. Run several inject 100 sequences until NMP runs clear from the die inject port. 

Note:   Make sure to collect material as it comes out of the die inject port.  Do not allow material to 
run between the left and right die. 

7. Remove the bottle of NMP from the pump. 
8. Run several more inject 100 sequences until no more NMP exits the die injection port. 
9. Run one purge cycle.  Make sure to collect any NMP that comes out of the green purge tube at 

the top of the bottle fitting. 
10. Clean all bottle tubing and fittings with NMP. 
11. Install an empty bottle for storage, or a new bottle ¾ filled with fresh recoat material for use.  If 

installing fresh material, proceed to 3.1 Priming the Injection System. 

5.6 Purge Recoat System 

The purge cycle is a process of emptying the recoat material of the Automatic Injector back into the 
recoat material bottle and refilling the pump with fresh recoat material drawn from the bottom of the bottle.  
Running 5 purge cycles is sufficient to entirely fill the pump with fresh recoat material. 

If the system has not been used for an extended period (over 1 week), it is recommended that a single 
purge cycle be run to fill the pump with fresh material. 
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5.7 Replacing Recoat Material 

Recoat material has a finite shelf life and should be replaced every 1 month.  To replace the recoat 
material, first flush the system as outlined in Flush Recoat System (above).  Once the system is flushed, 
fill a clean recoat bottle ¾ full with fresh recoat material and follow the procedures in Purge Recoat 
System (above). 

Note:   The one-ounce internal recoat bottle holds approximately 30,000 micro-liters when full.  The 
number of recoats per fill and the approximate time before the material needs to be refilled can be 
determined based on the volume of material per recoat and the number of recoats per month.  For most 
applications the material will need to be replaced before it runs out.  Even if fresh material is added to the 
internal bottle prior to the Planed Maintenance schedule, the material should still be replaced since mixing 
of the old and new materials occurs. 

5.8 Replacing a Heater 

If a heater is sufficiently damaged such that a quality recoat cannot be performed, then replacement is 
required.  The left and right heaters are identical and DO NOT need to be replaced as a pair.  The 
heaters are comprised of a body which houses a graphite filament.  When installed in the PTR-200-PRL, 
the heater is held in place by electrical contacts at the base of the heater body.  This is a pin/socket 
contact compression fit. 

To remove the heater: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die sets.  This will allow additional access to the heaters. 
3. Grab the body of the filament and using a front to back rocking motion, gently lift the filament 

body (pins) out of the contacts. 
To install the heater: 

1. Inspect the new heater for any deformation of the filament.  If deformation is noted do not install 
nor use the heater. 

2. Hold the filament body (not the graphite filament) and locate the pins into the electrical sockets. 
3. To fully seat the heater, gently push down on the electrical contacts (located on the top of the 

heater). 

5.9 Changing the Fiber Holding Block V-Grooves 

To change a FHB V-groove insert: 

1. Loosen the two (2) set screws accessible from the front of the FHB base using the 0.035” Allen 
key included in the LDC-200 tool kit.  Do NOT remove the set screws completely; one full turn 
counter-clockwise should be sufficient to release the insert.  

2. Remove the FHB V-groove and replace with the desired size.  For dual sided inserts, the label for 
the desired size should face right side up and be readable.  Make sure the vacuum feed ports are 
clear of debris by holding the insert up to a light and checking from behind to make sure light 
passes each of the ports.  Clean if necessary. 

3. Make sure the new insert is fully seated and flush with the inside face of the FHB. 
Note:  The inside face of the FHB is the side closest to the head. 

4. Re-tighten the set screws until they are snug.  Do NOT over tighten. 
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5.10 Replacing the Die 

If the die are sufficiently damage such that a quality recoat cannot be performed, then replacement is 
required.  The top and bottom die are a matched set and are replaced as a pair.  The top die are spring 
loaded which enables a slight pivoting during closure, while the bottom die are fixed mounted to the head. 

To replace the top die: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  The top die pivots about a center pin which is pressure 
loaded with two (2) small springs.  Remove and retain the top die retainer clip for reuse.  This will 
expose the springs.  Using the die, gently compress the springs.  This will allow a rotation of the 
die by ~45 degrees and a removal of the die from the clamp.  Remove and retain the springs for 
reuse. 

3. Locate and clean the new top die to be installed. 
4. Insert the two (2) springs into the clamp.   With the die rotated ~45 degrees, gently collapse the 

springs with the die.   Align the die pin with the clamp and rotate the die to 0 degrees to install. 
5. Reinstall the die retainer clip. 

To replace the bottom left die (no inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Remove the die from the head. 

3. Locate and clean the new top die to be installed. 
4. Seat the new die into the head and insert the two (2) 5/64” hex socket head cap screws.  Gently 

tighten the screws. 
To replace the bottom right die (with inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Gently begin to remove the die from the head.  An 
inject tube will be attached to the die.  This tube will limit the distance the die can be removed 
from the head.  Gently pull the die with the inject tube until resistance is felt 

3. Locate and clean the new top die to be installed. 
4. To release the old die from the inject tube, gently rotate the die while holding the inject tube.  To 

install the new die onto the inject tube, gently rotate the die onto the inject tube while holding the 
inject tube.  Slowly feed the inject tube into the head.  Seat the die into the head and insert the 
two (2) 5/64” hex socket head cap screws.  Gently tighten the screws. 
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Appendix A: MSDS PI2525 
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Appendix B: MSDS NMP 

Material Safety Data Sheet 

1-Methyl-2-pyrrolidinone 
ACC# 08690  

Section 1 - Chemical Product and Company Identification 

MSDS Name: 1-Methyl-2-pyrrolidinone  

Catalog Numbers: AC127630010, AC127630025, AC222080025, AC222085000, 

AC326930010, AC326931000, AC326932500, AC354890025, AC354900025, AC364380010, 
AC364380025, AC364381000, AC368450010, AC368450025, AC368451000, AC610411000, 

BP1172-4, BP11724LC, BP1172N119, BP2619-100, NC9749337, O3688-4  

Synonyms: NMP; N-Methylpyrrolidone; N-Methylpyrrolidinone; N-Methyl-2-pyrrolidone; N-
Methyl-2-pyrrolidinone; M-Pyrol; 1-Methyl-2-pyrrolidone; solvent in paint strippers.  

Company Identification: 
              Fisher Scientific 

              1 Reagent Lane 
              Fair Lawn, NJ 07410  

For information, call: 201-796-7100  
Emergency Number: 201-796-7100  

For CHEMTREC assistance, call: 800-424-9300  

For International CHEMTREC assistance, call: 703-527-3887  

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

872-50-4 1-Methyl-2-pyrrolidinone 99  212-828-1 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear colorless liquid. Flash Point: 91 deg C. 

Warning! Causes eye, skin, and respiratory tract irritation. May cause harm to the 

unborn child. Combustible liquid and vapor. May be harmful if swallowed, inhaled, or 
absorbed through the skin. Light sensitive. Hygroscopic (absorbs moisture from the air).  

Target Organs: Respiratory system, eyes, skin.  
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Potential Health Effects  

Eye: Causes eye irritation. May cause temporary corneal clouding.  
Skin: Causes skin irritation. May be harmful if absorbed through the skin. Not expected to 

cause an allergic skin reaction. Because of the high permeability rate of N-
methylpyrrolidone in human skin, prolonged exposures should be avoided.  

Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea.  
Inhalation: Causes respiratory tract irritation. May cause headache. Material has a very 

low vapor pressure and inhalation exposures are not expected unless material is heated or 
misted.  

Chronic: Prolonged or repeated skin contact may cause dermatitis. Adverse reproductive 

effects have been reported in animals. Testicular effects in rats were noted after repeated, 
high-dose oral and inhalation exposures.(BASF)Human occupational exposure has been 

associated with chronic eye irritation, headaches, and irritant contact dermatitis. Airborne 
concentrations of 49 to 83 ppm are intolerable.(REPROTEXT)  

Section 4 - First Aid Measures  

 

 

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 
minutes. Get medical aid.  

Skin: In case of contact, flush skin with plenty of water. Remove contaminated clothing and 
shoes. Get medical aid if irritation develops and persists. Wash clothing before reuse.  

Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 
personnel. Never give anything by mouth to an unconscious person. Get medical aid.  

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.  

Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 
General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. During a 
fire, irritating and highly toxic gases may be generated by thermal decomposition or 

combustion. Combustible liquid and vapor.  

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or appropriate foam.  
Flash Point: 91 deg C ( 195.80 deg F)  

Autoignition Temperature: 245 deg C ( 473.00 deg F)  
Explosion Limits, Lower:1.3%  

Upper: 9.5%  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  
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Section 6 - Accidental Release Measures  

 

 
General Information: Use proper personal protective equipment as indicated in Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place 
in suitable container. Remove all sources of ignition. Provide ventilation.  

Section 7 - Handling and Storage  

 

 

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before 
reuse. Use with adequate ventilation. Avoid contact with eyes, skin, and clothing. Keep 

away from heat and flame. Avoid breathing vapor or mist.  
Storage: Keep away from sources of ignition. Store in a cool, dry place. Store in a tightly 

closed container. Keep under a nitrogen blanket.  

Section 8 - Exposure Controls, Personal Protection  

 

 
Engineering Controls: Facilities storing or utilizing this material should be equipped with 

an eyewash facility and a safety shower. Use adequate ventilation to keep airborne 
concentrations low.  

Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

1-Methyl-2-pyrrolidinone none listed  none listed  none listed  

 

OSHA Vacated PELs: 1-Methyl-2-pyrrolidinone: No OSHA Vacated PELs are listed for this 

chemical.  
Personal Protective Equipment  

Eyes: Wear chemical splash goggles.  
Skin: Wear appropriate gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved 

respirator if exposure limits are exceeded or if irritation or other symptoms are experienced.  
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Section 9 - Physical and Chemical Properties  

 

 
Physical State: Liquid  

Appearance: clear colorless  
Odor: amine-like - mild odor  

pH: 8.5-10.0 (100 g/l H2O)  
Vapor Pressure: 0.342 mm Hg @ 25 deg C  

Vapor Density: 3.4 (air=1)  
Evaporation Rate:Not available.  

Viscosity: 1.65 cps @ 25 deg C  

Boiling Point: 202 deg C @ 760 mm Hg  
Freezing/Melting Point:-24 deg C  

Decomposition Temperature:Not available.  
Solubility: Soluble.  

Specific Gravity/Density:1.030  
Molecular Formula:C5H9NO  

Molecular Weight:99.13  

Section 10 - Stability and Reactivity  

 

 
Chemical Stability: Stable at room temperature in closed containers under normal storage 

and handling conditions.  
Conditions to Avoid: Light, ignition sources, excess heat, exposure to moist air or water.  

Incompatibilities with Other Materials: Strong oxidizing agents, strong acids.  
Hazardous Decomposition Products: Nitrogen oxides, carbon monoxide, carbon dioxide.  

Hazardous Polymerization: Will not occur.  

Section 11 - Toxicological Information  

 

 
RTECS#:       

CAS# 872-50-4: UY5790000  
LD50/LC50: 

CAS# 872-50-4: 

     Draize test, rabbit, eye: 100 mg Moderate; 
     Oral, mouse: LD50 = 5130 mg/kg; 

     Oral, rat: LD50 = 3914 mg/kg; 
     Skin, rabbit: LD50 = 8 gm/kg; 

. 
Sensitization test (guinea pig): negative. test (humans): negative.(Merck)  

Carcinogenicity: 
CAS# 872-50-4: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No data available.  
Teratogenicity: Proposition 65 maximum allowable dose level for developmental toxicity 

for N-methylpyrrolidone is 3200 ug/day for the inhalation route and 17,000 ug/day for the 
dermal route.  
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Reproductive Effects: See actual entry in RTECS for complete information.  

Mutagenicity: See actual entry in RTECS for complete information.  
Neurotoxicity: No data available.  

Other Studies:  

Section 12 - Ecological Information  

 
 

Ecotoxicity: Daphnia: Daphnia: 4897 mg/l; 48 h; EC50Fish: Gold orfe: 4000 mg/l; 96 h; 

LC50Bacteria: >9000 mg/l; 48 h; EC50Algae: >500 mg/l; 72 h; IC50 log Pow = -0.46 
(25°C)BOD5 = 1100 mg/l.COD = 1600 mg/l.  

Environmental: No information available.  
Physical: No information available.  

Other: Biodegradable.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR 

Parts 261.3. Additionally, waste generators must consult state and local hazardous waste 
regulations to ensure complete and accurate classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: Not regulated Not Regulated 

Hazard Class:   

UN Number:   

Packing Group:   

 

Section 15 - Regulatory Information  

 

US FEDERAL 
 
TSCA  

     CAS# 872-50-4 is listed on the TSCA inventory.  
Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  
Chemical Test Rules 

     CAS# 872-50-4: Test for Health Effects  
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Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  
TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  
CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  
SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  
SARA Codes 

     CAS # 872-50-4: immediate, delayed, fire.  

Section 313  
     This material contains 1-Methyl-2-pyrrolidinone (CAS# 872-50-4, 99%),which is subject 

to the reporting requirements of Section 313 of SARA Title III and 40  
Clean Air Act: 

     This material does not contain any hazardous air pollutants.  
     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  
Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under the 

CWA.  
     None of the chemicals in this product are listed as Priority Pollutants under the CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the CWA.  
OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  
STATE 

     CAS# 872-50-4 can be found on the following state right to know lists: Pennsylvania, 
Minnesota, Massachusetts.  

 

California Prop 65 
WARNING: This product contains 1-Methyl-2-pyrrolidinone, a chemical known to the state of 

California to cause developmental reproductive toxicity.  
California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols: 

     T  

Risk Phrases: 
     R 36/37/38 Irritating to eyes, respiratory system and skin.  

     R 61 May cause harm to the unborn child.  
 

Safety Phrases: 
     S 45 In case of accident or if you feel unwell, seek medical advice  

     immediately (show the label where possible).  
     S 53 Avoid exposure - obtain special instructions before use.  

 

WGK (Water Danger/Protection) 
     CAS# 872-50-4: 1  

Canada - DSL/NDSL 
     CAS# 872-50-4 is listed on Canada's DSL List.  

Canada - WHMIS 
     This product has a WHMIS classification of B3, D2A, D2B.  

This product has been classified in accordance with the hazard criteria of the Controlled 
Products Regulations and the MSDS contains all of the information required by those 

regulations.  

Canadian Ingredient Disclosure List 
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Section 16 - Additional Information  

 

MSDS Creation Date: 6/10/2003  
Revision #2 Date: 3/29/2005  
 

The information above is believed to be accurate and represents the best information currently available to us. However, 

we make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and 

we assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the 

information for their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third 

party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if 

Fisher has been advised of the possibility of such damages.  
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Appendix C: Pyralin Product Information 
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1 Introduction 

The PRL-200 is designed for recoating and proof testing polyimide coated fibers.   It operates on a coat, 
cure and test recoat method, whereby a layer of polyimide is applied to the fiber through a die, followed 
by a filament heater to cure the polyimide and upon completing the recoat a linear proof test.  When 
configured and operated properly, the PTR-200-PRL is capable of producing a high quality and a uniform 
polyimide recoat. 

1.1 Parts Checklist 

When unpacking the PTR-200-PRL for the first time, check to make sure that you have the following 
accessories: 

• PTR-200-PRL Automated Polyimide Recoater with Linear Proof Tester 

• 12.0V Power supply (PSU) 

• AC power cord 

• DC power cable 

• RS-232 communication cable 

• Fittings kit 

• Tool kit containing: 

� 1 oz. bottle HD MicroSystems PI2525 Polyimide Recoat Material 

� 1 oz. spare bottle 
� Cotton swabs 

� 5/64” Allen key 

� 3/32” Allen key 
� 0.035” Allen key 

• External vacuum pump with vacuum line 

• PTR-200-CX-PRL Handset Controller 

If you are missing any of the above or need replacements, please contact Vytran. 
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Figure 1:  System Components 

1.2 Powering Up 

The PTR-200-PRL Power Supply Unit (PSU) accepts an AC input of 90-260 VAC; 47-63 Hz.  Connect 
both the AC power cord and the DC power cable to the external Power Supply.  Connect the Handset 
Controller and the DC power cable to the PTR-200-PRL. 

Turn on the power supply and then turn on the PTR-200-PRL using the ON/OFF rocker switch located on 
the back of the recoater.  The PTR-200-PRL will run an initialization process that includes homing the 
recoat die and tensioning motors and operating the recoat die (close/open).  During the initialization 
process, the Handset Controller will display the status of the system.  Once the homing process is 
completed, the Handset Controller displays the Main Menu screen and the PTR-200-PRL is ready for 
recoating. 

1.3 Shutting Down  

To shut down the PTR-200-PRL: 

1. Turn off the PTR-200-PRL using the on/off rocker switch located on the back of the recoater. 
2. Turn off the power supply. 
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2 Controlling the PTR-200-PRL 

The PTR-200-PRL is configured and controlled from Vytran’s PRL-200-CX-PRL Handset Controller, 
which also provides feedback and status of the unit.  If the operator does not need to change parameter 
settings or receive status prompts, the Handset Controller can be removed and the unit operated simply 
by pressing the blue RECOAT and TEST buttons. 

The Handset Controller allows the user to interface with the unit and modify the settings.   The Handset 
Controller is based on a three (3) menus: 

• Main Menu 

• Configuration Menu 

• Options Menu 

Each menu and its contents are described below. 

2.1 Main Menu 

The Main Menu displays the unit status.  From this menu, press the “CFG” button to enter the 
Configuration Menu or press the “OPT” button to enter the Options Menu. 

2.2 Configuration Menus 

There are three (3) levels to the Configuration Menu.  At level one the user can select from five (5) 
topics - Inject, Undercoat, Overcoat, Recoat Length, or Proof Test.  Within each of these topics are the 
parameters which can be viewed and/or copied.  Below is a description of the five (5) topics and each 
topics parameters. 

2.2.1 Inject 

Inject Rate (µl/sec): This parameter is the polyimide injection rate, in microliters per 
second, into the die.  The optimum Inject Rate will be dependant on 
the polyimide material being used. 

Undercoat Qty. (µl): This parameter is the quantity of polyimide material, in microliters, 
injected into the die for the first loop of the head (the undercoat).  
The optimum Undercoat Qty will be primarily dependant on the bare 
fiber diameter, die size, and the length of the recoat. 

Overcoat Qty. (µl): This parameter is the quantity of polyimide material injected into the 
die, in microliters, after the first loop of the head.  The optimum 
Overcoat Qty will be primarily dependant on the die size, and the 
length of the recoat. 

2.2.2 Undercoat 

Head Sweep Vel. (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the bare fiber diameter, die size, and material 
being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

2.2.3 Overcoat 

Number of Overcoats: This parameter is the number of loops the head will make.  The 
optimum Number of Overcoats will be dependant on the polyimide 
thickness layer desired (which will be dependant on the undercoat 
layer thickness and the parameter settings for the overcoat(s)). 

Head Sweep Vel (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the die size, and material being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Overlap Delta (mm): This parameter is the additional distance, in millimeters, the head 
will travel on each pass.  This will effectively taper the transition from 
original polyimide to recoated polyimide. 

2.2.4 Recoat Length 

Recoat Length (mm): This parameter is the desired bare fiber length, in millimeters, to be 
recoated.  The actual recoat length will be approximately 8 
millimeters longer on each end in order to compensate for the width 
of the head and the fiber load position. 

2.2.5 Proof Test 

Proof Test Units: This menu allows the user to select the desired units for displaying 
the Proof Test Level.  Unit selections are: Newtons, kpsi, and grams. 

Proof Test Level (units): This parameter is the Proof Test Level, in units user selected, to be 
applied after the recoat has been completed. 

Proof Test Rate (mm/sec) This parameter is the rate, in millimeters per second, at which the 
Proof Test Level will be applied.  The optimum rate is that which 
achieves the desired proof test level within 3 - 5 seconds of load 
applying time. 
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2.3 Options Menu 

From the Options Menu, various system level configuration parameters and functions can be edited or 
executed. 

Recoat Tension (Newtons): This parameter is the tension, in Newtons, applied to the fiber prior 
to initiating a recoat.  The PTR-200-PRL also monitors the tension 
during the recoat and will automatically abort if the tension varies 
significantly from the Recoat Tension.  The auto abort is intended to 
protect both the die and fiber. 

Heater Settle Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
heater to stabilize when changing temperatures. 

Die Close Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
die to close prior to execution of the subsequent process. 

Fiber Unload Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
operator to unload the fiber prior to the PTR-200-PRL performing a 
system reset. 

Inject to Die Qty (µL) This option is the quantity of polyimide material, in microliters, which 
will be injected into the die upon entering the quantity.  This option is 
intended for use when changing materials or purging the system 
prior to storage. 

Head to Home: This option performs a homing of the head and is useful as a 
diagnostic tool. 

Tension Home: This option performs a homing of the proof test load cell and is 
useful as a diagnostic tool. 

Move Head to Start: This option performs a movement of the head to the start position.  
The start position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Move Head to Stop: This option performs a movement of the head to the stop position.  
The stop position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Recoat Request State: This option enables or disables the request to input a recoat length 
each time the process is run.  This option is primarily used when the 
length to be recoated varies significantly from recoat to recoat. 

Set/Run Purge Cycles: This option is the number of recoat pump purge cycles that will be 
run upon entering the quantity. 

Recoat Tension This option is the amount of tension that will be applied to the fiber 
prior to the recoating. 
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2.4 Parameter Limits 

Parameter Min Max 
Inject Rate (µL/sec) 0.01 2.00 
Undercoat Qty (µL) 0.01 10.00 
Overcoat Qty (µL) 0.01 10.00 
Undercoat Head Sweep Vel (mm/sec) 0.01 20.00 
Undercoat Left Precure Temp (°C) 100 200 
Undercoat Left Cure Temp (°C) 100 300 
Undercoat Right Precure Temp (°C) 100 200 
Undercoat Right Cure Temp (°C) 100 300 
Number of Overcoats 1 10 
Overcoat Head Sweep Vel (mm/sec) 0.01 20.00 
Overcoat Left Precure Temp (°C) 100 200 
Overcoat Left Cure Temp (°C) 100 300 
Overcoat Right Precure Temp (°C) 100 200 
Overcoat Right Cure Temp (°C) 100 300 
Overlap Delta (mm) 100 200 
Recoat Length (mm) 0 2 
Proof Test Level (Newtons) 0 20 
Proof Test Rate (mm/sec) 0.1 5.0 
Recoat Tension (Newtons) 2 10 
Heater Stabilize Time (msec) 1 10000 
Die Close Time (msec) 250 2500 
Fiber Unload Time (msec) 5000 30000 
Heater Stabilize Time (msec) 1 10000 
Inject to Die Qty (µL) 1 100 
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2.5 Configuration Menu Flow Chart 

This flowchart is a guide for navigating through the Configuration Menu, and shows the display prompts 
and button key presses for viewing and editing the Configuration Parameters. 

 
PRL-200-Cx

Params = CFG
Option =OPT

CFG

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject SELECT

Scroll=1 Escape=ESC

INJECT PARAMETERS
Inject Rate

1

SELECT

Save=CFG Escape=ESC

INJECT RATE
Old = 0.35 ul/s
New = 0.40 ul/s

CFG
SET INJECT RATE

New = 0.040 ul/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Undercoat Quantity

Save=CFG Escape=ESC

UNDERCOAT QUANTITY
Old = 01.06 ul
New = 01.25 ul

CFG
UNDERCOAT QUANTITY

New = 01.25 ul
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Overcoat Quantity

Save=CFG Escape=ESC

OVERCOAT QUANTITY
Old = 00.35 ul
New = 00.21 ul

CFG
OVERCOAT QUANTITY

New = 00.21 ul
Writing to PRL-200

please wait...

1

ESC

1

1 ESC

ESC

ESC

ESC

ESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Undercoat SELECT

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT HEAD VEL
Old = 00.4 mm/s
New = 00.3 mm/s

CFG
UNDERCOAT HEAD VEL

New = 00.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESCESC

ESCESC

ESCESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Overcoat SELECT

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

OVERCOAT HEAD VEL
Old = 01.0 mm/s
New = 01.3 mm/s

CFG
OVERCOAT HEAD VEL

New = 01.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Number of Overcoats

1

SELECT

Save=CFG Escape=ESC

SET NO. OF OVERCOATS
Old = 04
New = 05

CFG
SET NO. OF OVERCOATS

New = 05
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Overlap Delta SELECT

Save=CFG Escape=ESC

SET OVERLAP DELTA
Old = 1.0 mm
New = 1.2 mm

CFG
SET OVERLAP DELTA

New = 1.2 mm
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESC ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

1

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Length

Scroll=1 Escape=ESC

SELECT SUB-MENU
Proof Test

SELECT

Save=CFG Escape=ESC

RECOAT LENGTH
Old = 10 mm
New = 12 mm

CFG
RECOAT LENGTH

New = 12 mm
Writing to PRL-200

please wait...

SELECT

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Level

1

SELECT

Save=CFG Escape=ESC

PROOF TEST LEVEL
Old = 109 kpsi
New = 125 kpsi

CFG
PROOF TEST LEVEL

New = 125 kpsi
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Step Rate

1

SELECT

Save=CFG Escape=ESC

PROOF TEST RATE
Old = 2.0 mm/s
New = 1.8 mm/s

CFG
PROOF TEST RATE

New = 1.8 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Units

1

SELECT

Scroll=1 Escape=ESC

PROOF TEST UNITS
kpsi

PROOF TEST UNITS
kpsi

Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
N

PROOF TEST UNITS
N

Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
g

PROOF TEST UNITS
g

Writing to PRL-200
please wait...

SELECT

1

ESC

ESC

1

ESC

ESC
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2.6 Options Menu Flowchart 

This flowchart is a guide for navigating through the Options Menu, and shows the display prompts and 
button key presses for editing parameters and executing system related functions. 

PRL-200-Cx

Params = CFG
Option =OPT

OPT

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old =  053
New = 059

CFG
RECOAT TENSION

New = 059
Writing to PRL-200

please wait...

ESC

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Heater Settle Time SELECT

Save=CFG Escape=ESC

HEATER SETTLE TIME
Old = 03.00 s
New = 04.00 s ESC

HEATER SETTLE TIME
New = 04.00 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject ot Die Qty SELECT

Save=CFG Escape=ESC

INJECT TO DIE QTY
Old = 100 µl
New = 110 µl ESC

INJECT TO DIE QTY
New = 110 µl

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Fiber Unload Time SELECT

Save=CFG Escape=ESC

FIBER UNLOAD TIME
Old = 10 s
New = 15 s ESC

FIBER UNLOAD TIME
New = 15 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Die Close Time SELECT

Save=CFG Escape=ESC

DIE CLOSE TIME
Old = 1500 ms
New = 2000 ms ESC

DIE CLOSE TIME
New = 2000 ms

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

1
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Head to Home SELECT Re-Homing Die Head

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Tension Home SELECT

Re-Homing Proof Test

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Start SELECT

Moving Head to Start

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Stop SELECT

Moving Head to Stop

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Request State SELECT

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Enabled ESC

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Disabled ESC1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Set/Run Purge Cycles SELECT

Save=CFG Escape=ESC

SET/RUN PURGE CYCLES
Old = 5
New = 7 ESC

SET/RUN PURGE CYCLES
New = 7

Writing to PRL-200
please wait...

CFG1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old = 053
New = 058 ESC

RECOAT TENSION
New = 058

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

ESC

ESC
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2.7 Abort Flowchart 

Even after the recoat process has been initiated it is possible to abort the process if required.  The Abort 
Flowchart shows the display prompts and button key presses to abort a recoat process. 

PRL-200-Cx

Recoating...

ESC

Yes=SELECT No=ESC

!!  PLEASE CONFIRM  !!

Abort Macro?

SELECT

ESC

ESC

ABORTING

please wait...

ABORT COMPLETE

Remove Fibre, then
Press ESC to Reset

System Resetting....

please wait...

PRL-200-Cx

SYSTEM READY

PRL-200--Cx

Params = CFG
Option = OPT

5s
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3 Recoat Injection System 

The PTR-200-PRL has an automatic recoat injection pump fitted inside the unit.  The pump is based on 
an automated syringe and distribution valve that can select one of three ports (Fill, Purge, or Inject) 
through which it can either draw or inject recoat material (see Figure 3).  A bottle containing recoat 
material is installed directly on the pump, with the pump “Fill” tube inserted into the bottom of the bottle.  A 
“Purge” tube runs from the pump to the top of the recoat bottle, and is used for cycling material back into 
the bottle.  An “Inject” tube runs from the pump to the inject port of the die, which is located in the center 
of the lower right die.  Once all air is purged from the injection system, the pump provides very accurate 
control of the volume and velocity of recoat material injection. 

The recommended recoat material for use in the PTR-200-PRL is Pyralin PI2525, which is manufactured 
by HD MicroSystems.  This is a fast imidizing at lower temperature coating.  Do not attempt to use 
alternate recoat materials without first consulting Vytran on compatibility with the PRL. 

Note:  Pyralin PI2525 recoat material does have a limited shelf life of approximately 24 months from date 
of manufacture when stored at 0 to 18 degrees Centigrade.  PI2525 is stable at room temperature (21 
degrees Centigrade) for approximately 4 weeks with no significant change in properties.  Using material 
that has passed its expiration date may cause both pump performance and recoat quality issues. 

3.1 Priming the Injection System 

It is very important to remove all air from the recoat injection system prior to performing a recoat.  When 
operating the system for the first time, the pump must be filled with recoat material and cleared of all air in 
the pump and tubing.  In order to clear the inject tube, recoat material must be injected out through the 
mold inject port and collected and disposed of.  Make sure to have cotton swabs and NMP (1-Methyl-2-
pyrrolidinone) available for this purpose prior to starting this procedure.  NMP is the recommended 
solvent for cleaning uncured polyimide recoat material. 

WARNING:   Polyimide recoat materials can be hazardous to your health if not handled properly.  Read 
the Material Safety Data Sheet provided in Appendix X, and make sure to follow all precautionary 
guidelines when working with this material.  

To prime the recoat injection system: 

1. Turn off power to the PTR-200-PRL. 
2. Remove the front plate of the PTR-200-PRL by using the 3/32 Allen wrench provided in the tool 

kit to remove the four (4) black socket-head cap screws located at the corners of the plate.  
3. The recoat pump is located on the left side of the PTR-200-PRL as shown in Figure 2.  Unscrew 

the brown recoat bottle located at the front of the pump and remove by angling out through the 
front opening. The red Fill tube will flex to allow removal.  

4. For new systems, replace the empty recoat bottle shipped with the unit with a new bottle of recoat 
material.  For systems that have previously been run with recoat material, the recoat injection 
system should be flushed clean prior to adding new material (see 5.5). 

5. Screw the new recoat bottle into place and replace the front panel and the four (4) socket head 
cap screws. 
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Figure 2: Recoat Bottle Access 

6. Turn on power to the PRL-200 and wait for the system to initialize. 
7. Execute five (5) Purge cycles (Options menu on Handset Controller).  Each purge cycle will draw 

100 microliters of recoat material from the bottom of the recoat bottle through the red Fill tube and 
inject material back into the top of the recoat bottle through the green Purge tube (see Figure 3).  
Five (5) Purge cycles are required to fill the pump with recoat material and force any air out of the 
pump system.  This will take approximately 15 minutes to complete. 

8. After the pump has completed its Purge cycles, the Inject tube that runs from the pump to the die 
must also be filled with recoat material and purged of air.  Have cotton swabs and cleaning 
solution (NMP) available prior to proceeding. 

 

Figure 3: Recoat Material Flow 

9. Set the Inject to Die Qty to 100µl (Options menu on Handset Controller). 
10. Execute the inject command (press “Select” on the Handset Controller). 
11. Watch for recoat material to emerge from the die inject port located at the center of the center of 

the bottom right die (see Figure 5).  Make sure to collect the recoat material with a cotton swab as 
it comes out of the die injection port.  Do not allow recoat material to run down between the die. 

12. Execute three (3) additional “Inject 100” sequences to purge air completely from the inject tube. 
Note:   Because the injection pump holds 100µl of recoat material, there will be a delay of 
approximately one minute between the second and third inject sequences while the pump refills. 
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13. After purging the inject tube, the recoat material should run freely from the die without bubbles.  If 
bubbles are still present, run additional inject sequences. 

14. Once the pump and the inject tube are purged, clean the die of all excess recoat material (see 
3.2). 

Note:   Because the syringe in the recoat pump is mounted vertically, it is possible that an air bubble may 
still be trapped at the tip of the syringe after the above priming process.  This air bubble will very slowly 
rise to the top of the syringe after which time it can be purged out.  It is therefore recommended that at 
least one (1) additional Purge cycle is run the next day after the initial priming of the system. 

3.2 Cleaning the Die 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP (1-Methyl-2-pyrrolidinone).  
NMP is the solvent for PI2525 and can be used to soften and lift away any residual recoat material.  Wipe 
the top and both sides of the die using very light pressure only.  Wipe both the left and right and top and 
bottom of the die set.  If the die does have an accumulation of recoat material stuck to it, allow the 
cleaning solution time (60-90 seconds) to soften and lift any material.  After cleaning the die gently blow 
clean (canned) air across the die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:   The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  
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4 Recoat and Proof Test Process 

4.1 The Polyimide Recoat Process 

The PTR-200-PRL utilizes two Fiber Holding Blocks (FHB’s) to securely clamp and position the fiber prior 
to recoating.  The right-hand FHB has a linear drive mechanism for applying tension to the fiber.  A load 
cell is incorporated into the linear drive mechanism for monitoring recoat tension.  Once the fiber is 
positioned and securely clamped in the FHB’s, pressing the recoat button will initiate an automated recoat 
process.  The right-hand FHB will move to the right until the Recoat Tension is reached.  With the fiber 
held under tension, the right die is closed and the Undercoat Quantity of material is injected into the die 
and the right heater is set to the Precure Temperature.   The recoat head will move to the left depositing 
material while the right heater will precure the material.  Upon reaching the appropriate length, the left die 
will close and additional recoat material will be injected into the die.  The left heater is set to the Precure 
Temperature and the right heater to the Cure Temperature.  The recoat head moves to the right 
depositing material while the right heater fully cures the previously precured material and the left heater 
precures the newly deposited material.  Returning to the start position is defined as one loop or pass as 
the material initially deposited has been fully imidized. 

This process is repeated until the desired recoat thickness has been achieved.  A tension test is 
performed at the conclusion of the recoat process to verify fiber integrity.  The recoated fiber is unloaded 
and the unit resets itself in preparation for the next recoat. 

4.2 The Fiber Holding Blocks, V-Grooves, and Insert s 

The FHBs are designed to accommodate a range of fiber buffer and cladding sizes through the use of 
changeable, bottom, FHB inserts.  The top insert is spring loaded and does not require any change for 80 
or 125 micron fibers.  The bottom inserts are V-groove, and incorporate vacuum feed to assist in loading 
the fiber.  The V-groove provides mechanical alignment to the recoat die.  V-groove inserts are labeled 
according to clamping diameter in microns.  Beyond the V-groove inserts are rubber inserts.  The rubber 
inserts provide the clamping force and surface area required for tensioning and tension testing. 

4.3 Stripped Fiber Requirements 

The fiber to be recoated should be free of debris and have a smooth, continuous transition in the jacket 
strip region.  The jacket interface should not extend beyond the original coating diameter. 
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4.4 Loading 

To load the fiber for recoating: 

1. If the Fiber Holding Block (FHB) tops are closed, open the FHB tops (see Figure 4).  The head 
will move to the start position and the internal vacuum pump will turn on to aid in loading the 
fibers. 

 

Figure 4: Recoat and Proof Test Components 

2. If the FHB tops are open, the load fiber process can be initiated, by either pressing the blue 
RECOAT button or by closing and reopening both left and right FHB tops. 

3. Check that the correct FHB inserts (top and bottom) are installed and that they are free from 
debris.  Position the fiber in the left-hand FHB V-groove, with the stripped section to the left of the 
left heater.   Lower the fiber into the right-hand FHB V-groove.  The FHB vacuum should hold the 
fiber in place. 

4. Manually position the fiber in the FHBs so that the right jacket interface is in line with the left edge 
of the recoat head (see Figure 5).  Verify that the fiber is centered in the left and right die. 
Note:   Damage to the die may occur if the fiber is not centered in the die when they close. 

 

Figure 5: Fiber Position 
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5. Gently close the FHB lids.  This will capture the fiber and turn off the external vacuum pump. 
6. The fiber is now ready to be recoated. 

4.5 Recoating 

To recoat the fiber: 

1. Visually confirm that the fiber is loaded properly, if not reload the fiber. 
2. Initiate the recoat process by pressing the blue RECOAT button on the unit or the START button 

on the Handset Controller.  The recoat process is fully automated as follows: 
a. The right-hand FHB will begin moving to the right, applying tension to the fiber. 
b. Once the Recoat Tension is reached, the right-hand block will stop moving. 
c. The handset controller will await input from the operator verifying the correct fiber position in 

the die.  Upon confirming the correct fiber position to the handset the process will continue. 
d. The right die will close and the Undercoat Qty will be injected at the Inject Rate into the die.  

The right heater will be set to the Right Precure Temp and the head will pause for the Heater 
Stabilize Time. 

e. The head will move to the left at the Undercoat Head Sweep Vel depositing material while the 
right die evaporates the volatiles. 

f. Upon reaching the appropriate length, the left die will close and the Undercoat Qty will be 
injected at the Inject Rate into the die.  The right heater will be set to the Right Cure Temp, 
the left heater will be set to the Left Precure Temp and the head will pause for the Heater 
Stabilize Time. 

g. The head will move to the right at the Undercoat Head Sweep Vel depositing material.  The 
right heater will be imidizing the previously precured material while the left heater is 
evaporating the volatiles from the freshly deposited material.  The head will complete at the 
initial start position plus the overlap delta.  This is defined as one loop or pass as the material 
initially deposited has been fully cured. 

h. The process is repeated (using the Overcoat parameters) until the desired thickness has 
been achieved by the Number of Overcoats (loops or passes). 

i. A tension test is performed at the conclusion of the recoat process to verify fiber integrity.  
The tension is applied to the specified Level at the specified Rate and released. 

3. Proceed to Unloading the Fiber. 

4.6 Proof Testing 

The Peak Tension should be set to ensure that the recoat meets the minimum strength requirement for its 
intended application.  If using units of tension (kpsi), make sure to enter the correct fiber diameter (e.g. 
125 microns) and not the coating diameter. 

WARNING:   Always wear safety glasses when proof testing fiber.  The fiber under test can shatter and 
send glass particles flying. 

To perform a Proof Test: 

1. Load the fiber in the fiber holding blocks (see 4.4).  
2. Check that the proof test parameters are set correctly. 
3. Press the “TEST” button on the PTR-200-PRL. 
4. Upon completion of the Proof Test, raise the fiber holding block tops and remove the proof tested 

fiber. 
Note:   It is not possible to abort a Proof Test once it has been started. 
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4.7 Unloading 

To unload the fiber after recoating: 

1. After the fiber is recoated, the external vacuum pump will turn on to assist in holding the fiber 
during the unloading process. 

2. Hold the fiber securely and lift the left-hand FHB lid.  The fiber will be free to move after lifting the 
lid, so it is important to keep the fiber secured (the V-groove extension is ideal for this). 

3. Carefully lift while guiding the recoated fiber though the heaters. 
Note:  Raising the FHB top will re-initiate the vacuum pump timer for an additional 15 seconds, 
after which time the unit will perform a homing routine.  The recoated fiber should be removed 
within this 15 second window. 

4. Raise the right-hand FHB top and remove the recoated fiber. 
5. Check that no debris is left behind in the FHB V-grooves or on the top clamping surfaces. 

Note:   After a recoat has been removed (or even if there is a recoat failure), an automatic homing routine 
will be run 15 seconds after the left FHB top is raised.  This homing routine will re-set the position of the 
right-hand FHB, and the head.  The system waits for the FHB top to be opened to ensure that the fiber is 
being unloaded.  If both FHB tops are closed prior to the 15-second time-out, the homing routine will be 
run immediately. 

If the PTR-200-PRL homing process is interrupted or fails, all system functionality is disabled to prevent 
possible damage to the equipment.  Remove any fiber from the FHB’s and cycle the power OFF then ON.  
The PTR-200-PRL will initialize and attempt to run the homing process again.  If any further difficulty is 
experienced, contact Vytran Technical Support for assistance. 
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5 Maintenance 

5.1 Planned Maintenance 

The PTR-200-PRL is designed for a production environment to give trouble-free operation provided 
normal planned maintenance is adhered to.  Maintenance and repair procedures should be performed 
only by trained personnel.  Improper service and/or repair could result in the safety features being 
disabled and can also lead to damage that will not be covered under warranty. 

Planned Maintenance Schedule 

 Every Shift Daily Monthly 12 
Months 

Inspect / Clean Fiber Holding Blocks1 √ √ √ √ 

Inspect / Clean die2 √ √ √ √ 

Flush recoat System2 
(as needed) 

  √ √ 

Purge Recoat System2 
(as needed) 

  √ √ 

Replace Recoat Material2 
(as needed)   √ √ 

Check Load Cell Calibration / Re-Cal3    √ 

1  Maintenance operations can be performed by the operator. 
2  Maintenance operation can be performed by trained maintenance personnel. 
3  Vytran certified technician only. 

5.2 Inspecting the Fiber Holding Blocks 

The Fiber Holding Blocks (FHB’s) should be inspected daily for debris and/or damage, which may prevent 
the tops from closing properly and the fiber from being clamped fully.  It is particularly important to make 
sure that the bottom insert V-groove surfaces and the top insert clamping surfaces are free of debris and 
oils.  This will help to ensure that the fiber will not break or slip during tensioning.  Cleaning the metal 
insert surfaces is best accomplished using a cotton-tipped applicator wetted with acetone or alcohol.   For 
embedded debris, a soft cleaning brush may be used.  Cleaning the rubber insert surfaces is best 
accomplished using a cotton-tipped applicator wetted with alcohol.  Do not use acetone as this will dry out 
the rubber causing it to become brittle and crack. 

5.3 Inspecting and Cleaning the Die 

The die of the recoat head should be inspected daily for debris and/or damage which may result in sub-
optimum recoat performance. 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP.  NMP is the solvent for 
PI2525 and can be used to soften and lift away any residual recoat material.  Wipe the top and both sides 
of the die using very light pressure only.  Wipe both the left and right and top and bottom of the die set.  If 
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the die does have an accumulation of recoat material stuck to it, allow the cleaning solution time (60-90 
seconds) to soften and lift any material.  After cleaning the die gently blow clean (canned) air across the 
die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:  The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  

5.4 Load Cell Calibration 

The load cell calibration should be checked every twelve (12) months to ensure that accurate recoat and 
proof test tension is applied to the fiber.  This task must be performed by a Vytran certified technician. 

5.5 Flush Recoat System 

The recoat injection system should be flushed clean every 1 month as part of the recoat material 
replacement procedure.  Before flushing the system, make sure to have cotton tipped applicators and 
cleaning solution (NMP) available prior to proceeding. To flush the system: 

1. Remove the internal recoat bottle and clean all exposed tubing and fittings with NMP. 
2. Install a bottle filled 1/4 full with NMP on the pump. 
3. Run 5 purge cycles. 
4. Remove the bottle, dispose of contaminated NMP.  Refill ¼ full with clean NMP and reinstall. 
5. Run 5 more purge cycles. 
6. Run several inject 100 sequences until NMP runs clear from the die inject port. 

Note:   Make sure to collect material as it comes out of the die inject port.  Do not allow material to 
run between the left and right die. 

7. Remove the bottle of NMP from the pump. 
8. Run several more inject 100 sequences until no more NMP exits the die injection port. 
9. Run one purge cycle.  Make sure to collect any NMP that comes out of the green purge tube at 

the top of the bottle fitting. 
10. Clean all bottle tubing and fittings with NMP. 
11. Install an empty bottle for storage, or a new bottle ¾ filled with fresh recoat material for use.  If 

installing fresh material, proceed to 3.1 Priming the Injection System. 

5.6 Purge Recoat System 

The purge cycle is a process of emptying the recoat material of the Automatic Injector back into the 
recoat material bottle and refilling the pump with fresh recoat material drawn from the bottom of the bottle.  
Running 5 purge cycles is sufficient to entirely fill the pump with fresh recoat material. 

If the system has not been used for an extended period (over 1 week), it is recommended that a single 
purge cycle be run to fill the pump with fresh material. 
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5.7 Replacing Recoat Material 

Recoat material has a finite shelf life and should be replaced every 1 month.  To replace the recoat 
material, first flush the system as outlined in Flush Recoat System (above).  Once the system is flushed, 
fill a clean recoat bottle ¾ full with fresh recoat material and follow the procedures in Purge Recoat 
System (above). 

Note:   The one-ounce internal recoat bottle holds approximately 30,000 micro-liters when full.  The 
number of recoats per fill and the approximate time before the material needs to be refilled can be 
determined based on the volume of material per recoat and the number of recoats per month.  For most 
applications the material will need to be replaced before it runs out.  Even if fresh material is added to the 
internal bottle prior to the Planed Maintenance schedule, the material should still be replaced since mixing 
of the old and new materials occurs. 

5.8 Replacing a Heater 

If a heater is sufficiently damaged such that a quality recoat cannot be performed, then replacement is 
required.  The left and right heaters are identical and DO NOT need to be replaced as a pair.  The 
heaters are comprised of a body which houses a graphite filament.  When installed in the PTR-200-PRL, 
the heater is held in place by electrical contacts at the base of the heater body.  This is a pin/socket 
contact compression fit. 

To remove the heater: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die sets.  This will allow additional access to the heaters. 
3. Grab the body of the filament and using a front to back rocking motion, gently lift the filament 

body (pins) out of the contacts. 
To install the heater: 

1. Inspect the new heater for any deformation of the filament.  If deformation is noted do not install 
nor use the heater. 

2. Hold the filament body (not the graphite filament) and locate the pins into the electrical sockets. 
3. To fully seat the heater, gently push down on the electrical contacts (located on the top of the 

heater). 

5.9 Changing the Fiber Holding Block V-Grooves 

To change a FHB V-groove insert: 

1. Loosen the two (2) set screws accessible from the front of the FHB base using the 0.035” Allen 
key included in the LDC-200 tool kit.  Do NOT remove the set screws completely; one full turn 
counter-clockwise should be sufficient to release the insert.  

2. Remove the FHB V-groove and replace with the desired size.  For dual sided inserts, the label for 
the desired size should face right side up and be readable.  Make sure the vacuum feed ports are 
clear of debris by holding the insert up to a light and checking from behind to make sure light 
passes each of the ports.  Clean if necessary. 

3. Make sure the new insert is fully seated and flush with the inside face of the FHB. 
Note:  The inside face of the FHB is the side closest to the head. 

4. Re-tighten the set screws until they are snug.  Do NOT over tighten. 
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5.10 Replacing the Die 

If the die are sufficiently damage such that a quality recoat cannot be performed, then replacement is 
required.  The top and bottom die are a matched set and are replaced as a pair.  The top die are spring 
loaded which enables a slight pivoting during closure, while the bottom die are fixed mounted to the head. 

To replace the top die: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  The top die pivots about a center pin which is pressure 
loaded with two (2) small springs.  Remove and retain the top die retainer clip for reuse.  This will 
expose the springs.  Using the die, gently compress the springs.  This will allow a rotation of the 
die by ~45 degrees and a removal of the die from the clamp.  Remove and retain the springs for 
reuse. 

3. Locate and clean the new top die to be installed. 
4. Insert the two (2) springs into the clamp.   With the die rotated ~45 degrees, gently collapse the 

springs with the die.   Align the die pin with the clamp and rotate the die to 0 degrees to install. 
5. Reinstall the die retainer clip. 

To replace the bottom left die (no inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Remove the die from the head. 

3. Locate and clean the new top die to be installed. 
4. Seat the new die into the head and insert the two (2) 5/64” hex socket head cap screws.  Gently 

tighten the screws. 
To replace the bottom right die (with inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Gently begin to remove the die from the head.  An 
inject tube will be attached to the die.  This tube will limit the distance the die can be removed 
from the head.  Gently pull the die with the inject tube until resistance is felt 

3. Locate and clean the new top die to be installed. 
4. To release the old die from the inject tube, gently rotate the die while holding the inject tube.  To 

install the new die onto the inject tube, gently rotate the die onto the inject tube while holding the 
inject tube.  Slowly feed the inject tube into the head.  Seat the die into the head and insert the 
two (2) 5/64” hex socket head cap screws.  Gently tighten the screws. 
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Appendix A: MSDS PI2525 
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Appendix B: MSDS NMP 

Material Safety Data Sheet 

1-Methyl-2-pyrrolidinone 
ACC# 08690  

Section 1 - Chemical Product and Company Identification 

MSDS Name: 1-Methyl-2-pyrrolidinone  

Catalog Numbers: AC127630010, AC127630025, AC222080025, AC222085000, 

AC326930010, AC326931000, AC326932500, AC354890025, AC354900025, AC364380010, 
AC364380025, AC364381000, AC368450010, AC368450025, AC368451000, AC610411000, 

BP1172-4, BP11724LC, BP1172N119, BP2619-100, NC9749337, O3688-4  

Synonyms: NMP; N-Methylpyrrolidone; N-Methylpyrrolidinone; N-Methyl-2-pyrrolidone; N-
Methyl-2-pyrrolidinone; M-Pyrol; 1-Methyl-2-pyrrolidone; solvent in paint strippers.  

Company Identification: 
              Fisher Scientific 

              1 Reagent Lane 
              Fair Lawn, NJ 07410  

For information, call: 201-796-7100  
Emergency Number: 201-796-7100  

For CHEMTREC assistance, call: 800-424-9300  

For International CHEMTREC assistance, call: 703-527-3887  

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

872-50-4 1-Methyl-2-pyrrolidinone 99  212-828-1 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear colorless liquid. Flash Point: 91 deg C. 

Warning! Causes eye, skin, and respiratory tract irritation. May cause harm to the 

unborn child. Combustible liquid and vapor. May be harmful if swallowed, inhaled, or 
absorbed through the skin. Light sensitive. Hygroscopic (absorbs moisture from the air).  

Target Organs: Respiratory system, eyes, skin.  
 

 
 



 Appendix 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 36 

Potential Health Effects  

Eye: Causes eye irritation. May cause temporary corneal clouding.  
Skin: Causes skin irritation. May be harmful if absorbed through the skin. Not expected to 

cause an allergic skin reaction. Because of the high permeability rate of N-
methylpyrrolidone in human skin, prolonged exposures should be avoided.  

Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea.  
Inhalation: Causes respiratory tract irritation. May cause headache. Material has a very 

low vapor pressure and inhalation exposures are not expected unless material is heated or 
misted.  

Chronic: Prolonged or repeated skin contact may cause dermatitis. Adverse reproductive 

effects have been reported in animals. Testicular effects in rats were noted after repeated, 
high-dose oral and inhalation exposures.(BASF)Human occupational exposure has been 

associated with chronic eye irritation, headaches, and irritant contact dermatitis. Airborne 
concentrations of 49 to 83 ppm are intolerable.(REPROTEXT)  

Section 4 - First Aid Measures  

 

 

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 
minutes. Get medical aid.  

Skin: In case of contact, flush skin with plenty of water. Remove contaminated clothing and 
shoes. Get medical aid if irritation develops and persists. Wash clothing before reuse.  

Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 
personnel. Never give anything by mouth to an unconscious person. Get medical aid.  

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.  

Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 
General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. During a 
fire, irritating and highly toxic gases may be generated by thermal decomposition or 

combustion. Combustible liquid and vapor.  

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or appropriate foam.  
Flash Point: 91 deg C ( 195.80 deg F)  

Autoignition Temperature: 245 deg C ( 473.00 deg F)  
Explosion Limits, Lower:1.3%  

Upper: 9.5%  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  
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Section 6 - Accidental Release Measures  

 

 
General Information: Use proper personal protective equipment as indicated in Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place 
in suitable container. Remove all sources of ignition. Provide ventilation.  

Section 7 - Handling and Storage  

 

 

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before 
reuse. Use with adequate ventilation. Avoid contact with eyes, skin, and clothing. Keep 

away from heat and flame. Avoid breathing vapor or mist.  
Storage: Keep away from sources of ignition. Store in a cool, dry place. Store in a tightly 

closed container. Keep under a nitrogen blanket.  

Section 8 - Exposure Controls, Personal Protection  

 

 
Engineering Controls: Facilities storing or utilizing this material should be equipped with 

an eyewash facility and a safety shower. Use adequate ventilation to keep airborne 
concentrations low.  

Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

1-Methyl-2-pyrrolidinone none listed  none listed  none listed  

 

OSHA Vacated PELs: 1-Methyl-2-pyrrolidinone: No OSHA Vacated PELs are listed for this 

chemical.  
Personal Protective Equipment  

Eyes: Wear chemical splash goggles.  
Skin: Wear appropriate gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved 

respirator if exposure limits are exceeded or if irritation or other symptoms are experienced.  
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Section 9 - Physical and Chemical Properties  

 

 
Physical State: Liquid  

Appearance: clear colorless  
Odor: amine-like - mild odor  

pH: 8.5-10.0 (100 g/l H2O)  
Vapor Pressure: 0.342 mm Hg @ 25 deg C  

Vapor Density: 3.4 (air=1)  
Evaporation Rate:Not available.  

Viscosity: 1.65 cps @ 25 deg C  

Boiling Point: 202 deg C @ 760 mm Hg  
Freezing/Melting Point:-24 deg C  

Decomposition Temperature:Not available.  
Solubility: Soluble.  

Specific Gravity/Density:1.030  
Molecular Formula:C5H9NO  

Molecular Weight:99.13  

Section 10 - Stability and Reactivity  

 

 
Chemical Stability: Stable at room temperature in closed containers under normal storage 

and handling conditions.  
Conditions to Avoid: Light, ignition sources, excess heat, exposure to moist air or water.  

Incompatibilities with Other Materials: Strong oxidizing agents, strong acids.  
Hazardous Decomposition Products: Nitrogen oxides, carbon monoxide, carbon dioxide.  

Hazardous Polymerization: Will not occur.  

Section 11 - Toxicological Information  

 

 
RTECS#:       

CAS# 872-50-4: UY5790000  
LD50/LC50: 

CAS# 872-50-4: 

     Draize test, rabbit, eye: 100 mg Moderate; 
     Oral, mouse: LD50 = 5130 mg/kg; 

     Oral, rat: LD50 = 3914 mg/kg; 
     Skin, rabbit: LD50 = 8 gm/kg; 

. 
Sensitization test (guinea pig): negative. test (humans): negative.(Merck)  

Carcinogenicity: 
CAS# 872-50-4: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No data available.  
Teratogenicity: Proposition 65 maximum allowable dose level for developmental toxicity 

for N-methylpyrrolidone is 3200 ug/day for the inhalation route and 17,000 ug/day for the 
dermal route.  
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Reproductive Effects: See actual entry in RTECS for complete information.  

Mutagenicity: See actual entry in RTECS for complete information.  
Neurotoxicity: No data available.  

Other Studies:  

Section 12 - Ecological Information  

 
 

Ecotoxicity: Daphnia: Daphnia: 4897 mg/l; 48 h; EC50Fish: Gold orfe: 4000 mg/l; 96 h; 

LC50Bacteria: >9000 mg/l; 48 h; EC50Algae: >500 mg/l; 72 h; IC50 log Pow = -0.46 
(25°C)BOD5 = 1100 mg/l.COD = 1600 mg/l.  

Environmental: No information available.  
Physical: No information available.  

Other: Biodegradable.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR 

Parts 261.3. Additionally, waste generators must consult state and local hazardous waste 
regulations to ensure complete and accurate classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: Not regulated Not Regulated 

Hazard Class:   

UN Number:   

Packing Group:   

 

Section 15 - Regulatory Information  

 

US FEDERAL 
 
TSCA  

     CAS# 872-50-4 is listed on the TSCA inventory.  
Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  
Chemical Test Rules 

     CAS# 872-50-4: Test for Health Effects  
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Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  
TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  
CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  
SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  
SARA Codes 

     CAS # 872-50-4: immediate, delayed, fire.  

Section 313  
     This material contains 1-Methyl-2-pyrrolidinone (CAS# 872-50-4, 99%),which is subject 

to the reporting requirements of Section 313 of SARA Title III and 40  
Clean Air Act: 

     This material does not contain any hazardous air pollutants.  
     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  
Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under the 

CWA.  
     None of the chemicals in this product are listed as Priority Pollutants under the CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the CWA.  
OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  
STATE 

     CAS# 872-50-4 can be found on the following state right to know lists: Pennsylvania, 
Minnesota, Massachusetts.  

 

California Prop 65 
WARNING: This product contains 1-Methyl-2-pyrrolidinone, a chemical known to the state of 

California to cause developmental reproductive toxicity.  
California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols: 

     T  

Risk Phrases: 
     R 36/37/38 Irritating to eyes, respiratory system and skin.  

     R 61 May cause harm to the unborn child.  
 

Safety Phrases: 
     S 45 In case of accident or if you feel unwell, seek medical advice  

     immediately (show the label where possible).  
     S 53 Avoid exposure - obtain special instructions before use.  

 

WGK (Water Danger/Protection) 
     CAS# 872-50-4: 1  

Canada - DSL/NDSL 
     CAS# 872-50-4 is listed on Canada's DSL List.  

Canada - WHMIS 
     This product has a WHMIS classification of B3, D2A, D2B.  

This product has been classified in accordance with the hazard criteria of the Controlled 
Products Regulations and the MSDS contains all of the information required by those 

regulations.  

Canadian Ingredient Disclosure List 
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Section 16 - Additional Information  

 

MSDS Creation Date: 6/10/2003  
Revision #2 Date: 3/29/2005  
 

The information above is believed to be accurate and represents the best information currently available to us. However, 

we make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and 

we assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the 

information for their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third 

party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if 

Fisher has been advised of the possibility of such damages.  
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Appendix C: Pyralin Product Information 
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1 Introduction 

The PRL-200 is designed for recoating and proof testing polyimide coated fibers.   It operates on a coat, 
cure and test recoat method, whereby a layer of polyimide is applied to the fiber through a die, followed 
by a filament heater to cure the polyimide and upon completing the recoat a linear proof test.  When 
configured and operated properly, the PTR-200-PRL is capable of producing a high quality and a uniform 
polyimide recoat. 

1.1 Parts Checklist 

When unpacking the PTR-200-PRL for the first time, check to make sure that you have the following 
accessories: 

• PTR-200-PRL Automated Polyimide Recoater with Linear Proof Tester 

• 12.0V Power supply (PSU) 

• AC power cord 

• DC power cable 

• RS-232 communication cable 

• Fittings kit 

• Tool kit containing: 

� 1 oz. bottle HD MicroSystems PI2525 Polyimide Recoat Material 

� 1 oz. spare bottle 
� Cotton swabs 

� 5/64” Allen key 

� 3/32” Allen key 
� 0.035” Allen key 

• External vacuum pump with vacuum line 

• PTR-200-CX-PRL Handset Controller 

If you are missing any of the above or need replacements, please contact Vytran. 
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Figure 1:  System Components 

1.2 Powering Up 

The PTR-200-PRL Power Supply Unit (PSU) accepts an AC input of 90-260 VAC; 47-63 Hz.  Connect 
both the AC power cord and the DC power cable to the external Power Supply.  Connect the Handset 
Controller and the DC power cable to the PTR-200-PRL. 

Turn on the power supply and then turn on the PTR-200-PRL using the ON/OFF rocker switch located on 
the back of the recoater.  The PTR-200-PRL will run an initialization process that includes homing the 
recoat die and tensioning motors and operating the recoat die (close/open).  During the initialization 
process, the Handset Controller will display the status of the system.  Once the homing process is 
completed, the Handset Controller displays the Main Menu screen and the PTR-200-PRL is ready for 
recoating. 

1.3 Shutting Down  

To shut down the PTR-200-PRL: 

1. Turn off the PTR-200-PRL using the on/off rocker switch located on the back of the recoater. 
2. Turn off the power supply. 
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2 Controlling the PTR-200-PRL 

The PTR-200-PRL is configured and controlled from Vytran’s PRL-200-CX-PRL Handset Controller, 
which also provides feedback and status of the unit.  If the operator does not need to change parameter 
settings or receive status prompts, the Handset Controller can be removed and the unit operated simply 
by pressing the blue RECOAT and TEST buttons. 

The Handset Controller allows the user to interface with the unit and modify the settings.   The Handset 
Controller is based on a three (3) menus: 

• Main Menu 

• Configuration Menu 

• Options Menu 

Each menu and its contents are described below. 

2.1 Main Menu 

The Main Menu displays the unit status.  From this menu, press the “CFG” button to enter the 
Configuration Menu or press the “OPT” button to enter the Options Menu. 

2.2 Configuration Menus 

There are three (3) levels to the Configuration Menu.  At level one the user can select from five (5) 
topics - Inject, Undercoat, Overcoat, Recoat Length, or Proof Test.  Within each of these topics are the 
parameters which can be viewed and/or copied.  Below is a description of the five (5) topics and each 
topics parameters. 

2.2.1 Inject 

Inject Rate (µl/sec): This parameter is the polyimide injection rate, in microliters per 
second, into the die.  The optimum Inject Rate will be dependant on 
the polyimide material being used. 

Undercoat Qty. (µl): This parameter is the quantity of polyimide material, in microliters, 
injected into the die for the first loop of the head (the undercoat).  
The optimum Undercoat Qty will be primarily dependant on the bare 
fiber diameter, die size, and the length of the recoat. 

Overcoat Qty. (µl): This parameter is the quantity of polyimide material injected into the 
die, in microliters, after the first loop of the head.  The optimum 
Overcoat Qty will be primarily dependant on the die size, and the 
length of the recoat. 

2.2.2 Undercoat 

Head Sweep Vel. (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the bare fiber diameter, die size, and material 
being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

2.2.3 Overcoat 

Number of Overcoats: This parameter is the number of loops the head will make.  The 
optimum Number of Overcoats will be dependant on the polyimide 
thickness layer desired (which will be dependant on the undercoat 
layer thickness and the parameter settings for the overcoat(s)). 

Head Sweep Vel (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the die size, and material being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Overlap Delta (mm): This parameter is the additional distance, in millimeters, the head 
will travel on each pass.  This will effectively taper the transition from 
original polyimide to recoated polyimide. 

2.2.4 Recoat Length 

Recoat Length (mm): This parameter is the desired bare fiber length, in millimeters, to be 
recoated.  The actual recoat length will be approximately 8 
millimeters longer on each end in order to compensate for the width 
of the head and the fiber load position. 

2.2.5 Proof Test 

Proof Test Units: This menu allows the user to select the desired units for displaying 
the Proof Test Level.  Unit selections are: Newtons, kpsi, and grams. 

Proof Test Level (units): This parameter is the Proof Test Level, in units user selected, to be 
applied after the recoat has been completed. 

Proof Test Rate (mm/sec) This parameter is the rate, in millimeters per second, at which the 
Proof Test Level will be applied.  The optimum rate is that which 
achieves the desired proof test level within 3 - 5 seconds of load 
applying time. 
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2.3 Options Menu 

From the Options Menu, various system level configuration parameters and functions can be edited or 
executed. 

Recoat Tension (Newtons): This parameter is the tension, in Newtons, applied to the fiber prior 
to initiating a recoat.  The PTR-200-PRL also monitors the tension 
during the recoat and will automatically abort if the tension varies 
significantly from the Recoat Tension.  The auto abort is intended to 
protect both the die and fiber. 

Heater Settle Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
heater to stabilize when changing temperatures. 

Die Close Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
die to close prior to execution of the subsequent process. 

Fiber Unload Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
operator to unload the fiber prior to the PTR-200-PRL performing a 
system reset. 

Inject to Die Qty (µL) This option is the quantity of polyimide material, in microliters, which 
will be injected into the die upon entering the quantity.  This option is 
intended for use when changing materials or purging the system 
prior to storage. 

Head to Home: This option performs a homing of the head and is useful as a 
diagnostic tool. 

Tension Home: This option performs a homing of the proof test load cell and is 
useful as a diagnostic tool. 

Move Head to Start: This option performs a movement of the head to the start position.  
The start position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Move Head to Stop: This option performs a movement of the head to the stop position.  
The stop position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Recoat Request State: This option enables or disables the request to input a recoat length 
each time the process is run.  This option is primarily used when the 
length to be recoated varies significantly from recoat to recoat. 

Set/Run Purge Cycles: This option is the number of recoat pump purge cycles that will be 
run upon entering the quantity. 

Recoat Tension This option is the amount of tension that will be applied to the fiber 
prior to the recoating. 
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2.4 Parameter Limits 

Parameter Min Max 
Inject Rate (µL/sec) 0.01 2.00 
Undercoat Qty (µL) 0.01 10.00 
Overcoat Qty (µL) 0.01 10.00 
Undercoat Head Sweep Vel (mm/sec) 0.01 20.00 
Undercoat Left Precure Temp (°C) 100 200 
Undercoat Left Cure Temp (°C) 100 300 
Undercoat Right Precure Temp (°C) 100 200 
Undercoat Right Cure Temp (°C) 100 300 
Number of Overcoats 1 10 
Overcoat Head Sweep Vel (mm/sec) 0.01 20.00 
Overcoat Left Precure Temp (°C) 100 200 
Overcoat Left Cure Temp (°C) 100 300 
Overcoat Right Precure Temp (°C) 100 200 
Overcoat Right Cure Temp (°C) 100 300 
Overlap Delta (mm) 100 200 
Recoat Length (mm) 0 2 
Proof Test Level (Newtons) 0 20 
Proof Test Rate (mm/sec) 0.1 5.0 
Recoat Tension (Newtons) 2 10 
Heater Stabilize Time (msec) 1 10000 
Die Close Time (msec) 250 2500 
Fiber Unload Time (msec) 5000 30000 
Heater Stabilize Time (msec) 1 10000 
Inject to Die Qty (µL) 1 100 
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2.5 Configuration Menu Flow Chart 

This flowchart is a guide for navigating through the Configuration Menu, and shows the display prompts 
and button key presses for viewing and editing the Configuration Parameters. 

 
PRL-200-Cx

Params = CFG
Option =OPT

CFG

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject SELECT

Scroll=1 Escape=ESC

INJECT PARAMETERS
Inject Rate

1

SELECT

Save=CFG Escape=ESC

INJECT RATE
Old = 0.35 ul/s
New = 0.40 ul/s

CFG
SET INJECT RATE

New = 0.040 ul/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Undercoat Quantity

Save=CFG Escape=ESC

UNDERCOAT QUANTITY
Old = 01.06 ul
New = 01.25 ul

CFG
UNDERCOAT QUANTITY

New = 01.25 ul
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Overcoat Quantity

Save=CFG Escape=ESC

OVERCOAT QUANTITY
Old = 00.35 ul
New = 00.21 ul

CFG
OVERCOAT QUANTITY

New = 00.21 ul
Writing to PRL-200

please wait...

1

ESC

1

1 ESC

ESC

ESC

ESC

ESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Undercoat SELECT

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT HEAD VEL
Old = 00.4 mm/s
New = 00.3 mm/s

CFG
UNDERCOAT HEAD VEL

New = 00.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESCESC

ESCESC

ESCESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Overcoat SELECT

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

OVERCOAT HEAD VEL
Old = 01.0 mm/s
New = 01.3 mm/s

CFG
OVERCOAT HEAD VEL

New = 01.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Number of Overcoats

1

SELECT

Save=CFG Escape=ESC

SET NO. OF OVERCOATS
Old = 04
New = 05

CFG
SET NO. OF OVERCOATS

New = 05
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Overlap Delta SELECT

Save=CFG Escape=ESC

SET OVERLAP DELTA
Old = 1.0 mm
New = 1.2 mm

CFG
SET OVERLAP DELTA

New = 1.2 mm
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESC ESC
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ESC

ESC

ESC

ESC
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1
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Length

Scroll=1 Escape=ESC

SELECT SUB-MENU
Proof Test
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Save=CFG Escape=ESC

RECOAT LENGTH
Old = 10 mm
New = 12 mm

CFG
RECOAT LENGTH

New = 12 mm
Writing to PRL-200

please wait...
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PROOF TEST PARAMETERS
Proof Test Level

1

SELECT

Save=CFG Escape=ESC

PROOF TEST LEVEL
Old = 109 kpsi
New = 125 kpsi

CFG
PROOF TEST LEVEL

New = 125 kpsi
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Step Rate

1
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Save=CFG Escape=ESC

PROOF TEST RATE
Old = 2.0 mm/s
New = 1.8 mm/s

CFG
PROOF TEST RATE
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Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Units

1
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Scroll=1 Escape=ESC

PROOF TEST UNITS
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PROOF TEST UNITS
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Writing to PRL-200
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1
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PROOF TEST UNITS
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please wait...

SELECT

1

ESC

ESC

1

ESC

ESC

 



 Controlling the PTR-200-PRL 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 12 

2.6 Options Menu Flowchart 

This flowchart is a guide for navigating through the Options Menu, and shows the display prompts and 
button key presses for editing parameters and executing system related functions. 

PRL-200-Cx

Params = CFG
Option =OPT

OPT

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old =  053
New = 059

CFG
RECOAT TENSION

New = 059
Writing to PRL-200

please wait...

ESC

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Heater Settle Time SELECT

Save=CFG Escape=ESC

HEATER SETTLE TIME
Old = 03.00 s
New = 04.00 s ESC

HEATER SETTLE TIME
New = 04.00 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject ot Die Qty SELECT

Save=CFG Escape=ESC

INJECT TO DIE QTY
Old = 100 µl
New = 110 µl ESC

INJECT TO DIE QTY
New = 110 µl

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Fiber Unload Time SELECT

Save=CFG Escape=ESC

FIBER UNLOAD TIME
Old = 10 s
New = 15 s ESC

FIBER UNLOAD TIME
New = 15 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Die Close Time SELECT

Save=CFG Escape=ESC

DIE CLOSE TIME
Old = 1500 ms
New = 2000 ms ESC

DIE CLOSE TIME
New = 2000 ms

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

1
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Head to Home SELECT Re-Homing Die Head

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Tension Home SELECT

Re-Homing Proof Test

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Start SELECT

Moving Head to Start

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Stop SELECT

Moving Head to Stop

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Request State SELECT

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Enabled ESC

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Disabled ESC1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Set/Run Purge Cycles SELECT

Save=CFG Escape=ESC

SET/RUN PURGE CYCLES
Old = 5
New = 7 ESC

SET/RUN PURGE CYCLES
New = 7

Writing to PRL-200
please wait...

CFG1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old = 053
New = 058 ESC

RECOAT TENSION
New = 058

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

ESC

ESC
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2.7 Abort Flowchart 

Even after the recoat process has been initiated it is possible to abort the process if required.  The Abort 
Flowchart shows the display prompts and button key presses to abort a recoat process. 

PRL-200-Cx

Recoating...

ESC

Yes=SELECT No=ESC

!!  PLEASE CONFIRM  !!

Abort Macro?

SELECT

ESC

ESC

ABORTING

please wait...

ABORT COMPLETE

Remove Fibre, then
Press ESC to Reset

System Resetting....

please wait...

PRL-200-Cx

SYSTEM READY

PRL-200--Cx

Params = CFG
Option = OPT

5s
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3 Recoat Injection System 

The PTR-200-PRL has an automatic recoat injection pump fitted inside the unit.  The pump is based on 
an automated syringe and distribution valve that can select one of three ports (Fill, Purge, or Inject) 
through which it can either draw or inject recoat material (see Figure 3).  A bottle containing recoat 
material is installed directly on the pump, with the pump “Fill” tube inserted into the bottom of the bottle.  A 
“Purge” tube runs from the pump to the top of the recoat bottle, and is used for cycling material back into 
the bottle.  An “Inject” tube runs from the pump to the inject port of the die, which is located in the center 
of the lower right die.  Once all air is purged from the injection system, the pump provides very accurate 
control of the volume and velocity of recoat material injection. 

The recommended recoat material for use in the PTR-200-PRL is Pyralin PI2525, which is manufactured 
by HD MicroSystems.  This is a fast imidizing at lower temperature coating.  Do not attempt to use 
alternate recoat materials without first consulting Vytran on compatibility with the PRL. 

Note:  Pyralin PI2525 recoat material does have a limited shelf life of approximately 24 months from date 
of manufacture when stored at 0 to 18 degrees Centigrade.  PI2525 is stable at room temperature (21 
degrees Centigrade) for approximately 4 weeks with no significant change in properties.  Using material 
that has passed its expiration date may cause both pump performance and recoat quality issues. 

3.1 Priming the Injection System 

It is very important to remove all air from the recoat injection system prior to performing a recoat.  When 
operating the system for the first time, the pump must be filled with recoat material and cleared of all air in 
the pump and tubing.  In order to clear the inject tube, recoat material must be injected out through the 
mold inject port and collected and disposed of.  Make sure to have cotton swabs and NMP (1-Methyl-2-
pyrrolidinone) available for this purpose prior to starting this procedure.  NMP is the recommended 
solvent for cleaning uncured polyimide recoat material. 

WARNING:   Polyimide recoat materials can be hazardous to your health if not handled properly.  Read 
the Material Safety Data Sheet provided in Appendix X, and make sure to follow all precautionary 
guidelines when working with this material.  

To prime the recoat injection system: 

1. Turn off power to the PTR-200-PRL. 
2. Remove the front plate of the PTR-200-PRL by using the 3/32 Allen wrench provided in the tool 

kit to remove the four (4) black socket-head cap screws located at the corners of the plate.  
3. The recoat pump is located on the left side of the PTR-200-PRL as shown in Figure 2.  Unscrew 

the brown recoat bottle located at the front of the pump and remove by angling out through the 
front opening. The red Fill tube will flex to allow removal.  

4. For new systems, replace the empty recoat bottle shipped with the unit with a new bottle of recoat 
material.  For systems that have previously been run with recoat material, the recoat injection 
system should be flushed clean prior to adding new material (see 5.5). 

5. Screw the new recoat bottle into place and replace the front panel and the four (4) socket head 
cap screws. 
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Figure 2: Recoat Bottle Access 

6. Turn on power to the PRL-200 and wait for the system to initialize. 
7. Execute five (5) Purge cycles (Options menu on Handset Controller).  Each purge cycle will draw 

100 microliters of recoat material from the bottom of the recoat bottle through the red Fill tube and 
inject material back into the top of the recoat bottle through the green Purge tube (see Figure 3).  
Five (5) Purge cycles are required to fill the pump with recoat material and force any air out of the 
pump system.  This will take approximately 15 minutes to complete. 

8. After the pump has completed its Purge cycles, the Inject tube that runs from the pump to the die 
must also be filled with recoat material and purged of air.  Have cotton swabs and cleaning 
solution (NMP) available prior to proceeding. 

 

Figure 3: Recoat Material Flow 

9. Set the Inject to Die Qty to 100µl (Options menu on Handset Controller). 
10. Execute the inject command (press “Select” on the Handset Controller). 
11. Watch for recoat material to emerge from the die inject port located at the center of the center of 

the bottom right die (see Figure 5).  Make sure to collect the recoat material with a cotton swab as 
it comes out of the die injection port.  Do not allow recoat material to run down between the die. 

12. Execute three (3) additional “Inject 100” sequences to purge air completely from the inject tube. 
Note:   Because the injection pump holds 100µl of recoat material, there will be a delay of 
approximately one minute between the second and third inject sequences while the pump refills. 
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13. After purging the inject tube, the recoat material should run freely from the die without bubbles.  If 
bubbles are still present, run additional inject sequences. 

14. Once the pump and the inject tube are purged, clean the die of all excess recoat material (see 
3.2). 

Note:   Because the syringe in the recoat pump is mounted vertically, it is possible that an air bubble may 
still be trapped at the tip of the syringe after the above priming process.  This air bubble will very slowly 
rise to the top of the syringe after which time it can be purged out.  It is therefore recommended that at 
least one (1) additional Purge cycle is run the next day after the initial priming of the system. 

3.2 Cleaning the Die 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP (1-Methyl-2-pyrrolidinone).  
NMP is the solvent for PI2525 and can be used to soften and lift away any residual recoat material.  Wipe 
the top and both sides of the die using very light pressure only.  Wipe both the left and right and top and 
bottom of the die set.  If the die does have an accumulation of recoat material stuck to it, allow the 
cleaning solution time (60-90 seconds) to soften and lift any material.  After cleaning the die gently blow 
clean (canned) air across the die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:   The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  
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4 Recoat and Proof Test Process 

4.1 The Polyimide Recoat Process 

The PTR-200-PRL utilizes two Fiber Holding Blocks (FHB’s) to securely clamp and position the fiber prior 
to recoating.  The right-hand FHB has a linear drive mechanism for applying tension to the fiber.  A load 
cell is incorporated into the linear drive mechanism for monitoring recoat tension.  Once the fiber is 
positioned and securely clamped in the FHB’s, pressing the recoat button will initiate an automated recoat 
process.  The right-hand FHB will move to the right until the Recoat Tension is reached.  With the fiber 
held under tension, the right die is closed and the Undercoat Quantity of material is injected into the die 
and the right heater is set to the Precure Temperature.   The recoat head will move to the left depositing 
material while the right heater will precure the material.  Upon reaching the appropriate length, the left die 
will close and additional recoat material will be injected into the die.  The left heater is set to the Precure 
Temperature and the right heater to the Cure Temperature.  The recoat head moves to the right 
depositing material while the right heater fully cures the previously precured material and the left heater 
precures the newly deposited material.  Returning to the start position is defined as one loop or pass as 
the material initially deposited has been fully imidized. 

This process is repeated until the desired recoat thickness has been achieved.  A tension test is 
performed at the conclusion of the recoat process to verify fiber integrity.  The recoated fiber is unloaded 
and the unit resets itself in preparation for the next recoat. 

4.2 The Fiber Holding Blocks, V-Grooves, and Insert s 

The FHBs are designed to accommodate a range of fiber buffer and cladding sizes through the use of 
changeable, bottom, FHB inserts.  The top insert is spring loaded and does not require any change for 80 
or 125 micron fibers.  The bottom inserts are V-groove, and incorporate vacuum feed to assist in loading 
the fiber.  The V-groove provides mechanical alignment to the recoat die.  V-groove inserts are labeled 
according to clamping diameter in microns.  Beyond the V-groove inserts are rubber inserts.  The rubber 
inserts provide the clamping force and surface area required for tensioning and tension testing. 

4.3 Stripped Fiber Requirements 

The fiber to be recoated should be free of debris and have a smooth, continuous transition in the jacket 
strip region.  The jacket interface should not extend beyond the original coating diameter. 
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4.4 Loading 

To load the fiber for recoating: 

1. If the Fiber Holding Block (FHB) tops are closed, open the FHB tops (see Figure 4).  The head 
will move to the start position and the internal vacuum pump will turn on to aid in loading the 
fibers. 

 

Figure 4: Recoat and Proof Test Components 

2. If the FHB tops are open, the load fiber process can be initiated, by either pressing the blue 
RECOAT button or by closing and reopening both left and right FHB tops. 

3. Check that the correct FHB inserts (top and bottom) are installed and that they are free from 
debris.  Position the fiber in the left-hand FHB V-groove, with the stripped section to the left of the 
left heater.   Lower the fiber into the right-hand FHB V-groove.  The FHB vacuum should hold the 
fiber in place. 

4. Manually position the fiber in the FHBs so that the right jacket interface is in line with the left edge 
of the recoat head (see Figure 5).  Verify that the fiber is centered in the left and right die. 
Note:   Damage to the die may occur if the fiber is not centered in the die when they close. 

 

Figure 5: Fiber Position 
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5. Gently close the FHB lids.  This will capture the fiber and turn off the external vacuum pump. 
6. The fiber is now ready to be recoated. 

4.5 Recoating 

To recoat the fiber: 

1. Visually confirm that the fiber is loaded properly, if not reload the fiber. 
2. Initiate the recoat process by pressing the blue RECOAT button on the unit or the START button 

on the Handset Controller.  The recoat process is fully automated as follows: 
a. The right-hand FHB will begin moving to the right, applying tension to the fiber. 
b. Once the Recoat Tension is reached, the right-hand block will stop moving. 
c. The handset controller will await input from the operator verifying the correct fiber position in 

the die.  Upon confirming the correct fiber position to the handset the process will continue. 
d. The right die will close and the Undercoat Qty will be injected at the Inject Rate into the die.  

The right heater will be set to the Right Precure Temp and the head will pause for the Heater 
Stabilize Time. 

e. The head will move to the left at the Undercoat Head Sweep Vel depositing material while the 
right die evaporates the volatiles. 

f. Upon reaching the appropriate length, the left die will close and the Undercoat Qty will be 
injected at the Inject Rate into the die.  The right heater will be set to the Right Cure Temp, 
the left heater will be set to the Left Precure Temp and the head will pause for the Heater 
Stabilize Time. 

g. The head will move to the right at the Undercoat Head Sweep Vel depositing material.  The 
right heater will be imidizing the previously precured material while the left heater is 
evaporating the volatiles from the freshly deposited material.  The head will complete at the 
initial start position plus the overlap delta.  This is defined as one loop or pass as the material 
initially deposited has been fully cured. 

h. The process is repeated (using the Overcoat parameters) until the desired thickness has 
been achieved by the Number of Overcoats (loops or passes). 

i. A tension test is performed at the conclusion of the recoat process to verify fiber integrity.  
The tension is applied to the specified Level at the specified Rate and released. 

3. Proceed to Unloading the Fiber. 

4.6 Proof Testing 

The Peak Tension should be set to ensure that the recoat meets the minimum strength requirement for its 
intended application.  If using units of tension (kpsi), make sure to enter the correct fiber diameter (e.g. 
125 microns) and not the coating diameter. 

WARNING:   Always wear safety glasses when proof testing fiber.  The fiber under test can shatter and 
send glass particles flying. 

To perform a Proof Test: 

1. Load the fiber in the fiber holding blocks (see 4.4).  
2. Check that the proof test parameters are set correctly. 
3. Press the “TEST” button on the PTR-200-PRL. 
4. Upon completion of the Proof Test, raise the fiber holding block tops and remove the proof tested 

fiber. 
Note:   It is not possible to abort a Proof Test once it has been started. 
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4.7 Unloading 

To unload the fiber after recoating: 

1. After the fiber is recoated, the external vacuum pump will turn on to assist in holding the fiber 
during the unloading process. 

2. Hold the fiber securely and lift the left-hand FHB lid.  The fiber will be free to move after lifting the 
lid, so it is important to keep the fiber secured (the V-groove extension is ideal for this). 

3. Carefully lift while guiding the recoated fiber though the heaters. 
Note:  Raising the FHB top will re-initiate the vacuum pump timer for an additional 15 seconds, 
after which time the unit will perform a homing routine.  The recoated fiber should be removed 
within this 15 second window. 

4. Raise the right-hand FHB top and remove the recoated fiber. 
5. Check that no debris is left behind in the FHB V-grooves or on the top clamping surfaces. 

Note:   After a recoat has been removed (or even if there is a recoat failure), an automatic homing routine 
will be run 15 seconds after the left FHB top is raised.  This homing routine will re-set the position of the 
right-hand FHB, and the head.  The system waits for the FHB top to be opened to ensure that the fiber is 
being unloaded.  If both FHB tops are closed prior to the 15-second time-out, the homing routine will be 
run immediately. 

If the PTR-200-PRL homing process is interrupted or fails, all system functionality is disabled to prevent 
possible damage to the equipment.  Remove any fiber from the FHB’s and cycle the power OFF then ON.  
The PTR-200-PRL will initialize and attempt to run the homing process again.  If any further difficulty is 
experienced, contact Vytran Technical Support for assistance. 
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5 Maintenance 

5.1 Planned Maintenance 

The PTR-200-PRL is designed for a production environment to give trouble-free operation provided 
normal planned maintenance is adhered to.  Maintenance and repair procedures should be performed 
only by trained personnel.  Improper service and/or repair could result in the safety features being 
disabled and can also lead to damage that will not be covered under warranty. 

Planned Maintenance Schedule 

 Every Shift Daily Monthly 12 
Months 

Inspect / Clean Fiber Holding Blocks1 √ √ √ √ 

Inspect / Clean die2 √ √ √ √ 

Flush recoat System2 
(as needed) 

  √ √ 

Purge Recoat System2 
(as needed) 

  √ √ 

Replace Recoat Material2 
(as needed)   √ √ 

Check Load Cell Calibration / Re-Cal3    √ 

1  Maintenance operations can be performed by the operator. 
2  Maintenance operation can be performed by trained maintenance personnel. 
3  Vytran certified technician only. 

5.2 Inspecting the Fiber Holding Blocks 

The Fiber Holding Blocks (FHB’s) should be inspected daily for debris and/or damage, which may prevent 
the tops from closing properly and the fiber from being clamped fully.  It is particularly important to make 
sure that the bottom insert V-groove surfaces and the top insert clamping surfaces are free of debris and 
oils.  This will help to ensure that the fiber will not break or slip during tensioning.  Cleaning the metal 
insert surfaces is best accomplished using a cotton-tipped applicator wetted with acetone or alcohol.   For 
embedded debris, a soft cleaning brush may be used.  Cleaning the rubber insert surfaces is best 
accomplished using a cotton-tipped applicator wetted with alcohol.  Do not use acetone as this will dry out 
the rubber causing it to become brittle and crack. 

5.3 Inspecting and Cleaning the Die 

The die of the recoat head should be inspected daily for debris and/or damage which may result in sub-
optimum recoat performance. 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP.  NMP is the solvent for 
PI2525 and can be used to soften and lift away any residual recoat material.  Wipe the top and both sides 
of the die using very light pressure only.  Wipe both the left and right and top and bottom of the die set.  If 
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the die does have an accumulation of recoat material stuck to it, allow the cleaning solution time (60-90 
seconds) to soften and lift any material.  After cleaning the die gently blow clean (canned) air across the 
die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:  The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  

5.4 Load Cell Calibration 

The load cell calibration should be checked every twelve (12) months to ensure that accurate recoat and 
proof test tension is applied to the fiber.  This task must be performed by a Vytran certified technician. 

5.5 Flush Recoat System 

The recoat injection system should be flushed clean every 1 month as part of the recoat material 
replacement procedure.  Before flushing the system, make sure to have cotton tipped applicators and 
cleaning solution (NMP) available prior to proceeding. To flush the system: 

1. Remove the internal recoat bottle and clean all exposed tubing and fittings with NMP. 
2. Install a bottle filled 1/4 full with NMP on the pump. 
3. Run 5 purge cycles. 
4. Remove the bottle, dispose of contaminated NMP.  Refill ¼ full with clean NMP and reinstall. 
5. Run 5 more purge cycles. 
6. Run several inject 100 sequences until NMP runs clear from the die inject port. 

Note:   Make sure to collect material as it comes out of the die inject port.  Do not allow material to 
run between the left and right die. 

7. Remove the bottle of NMP from the pump. 
8. Run several more inject 100 sequences until no more NMP exits the die injection port. 
9. Run one purge cycle.  Make sure to collect any NMP that comes out of the green purge tube at 

the top of the bottle fitting. 
10. Clean all bottle tubing and fittings with NMP. 
11. Install an empty bottle for storage, or a new bottle ¾ filled with fresh recoat material for use.  If 

installing fresh material, proceed to 3.1 Priming the Injection System. 

5.6 Purge Recoat System 

The purge cycle is a process of emptying the recoat material of the Automatic Injector back into the 
recoat material bottle and refilling the pump with fresh recoat material drawn from the bottom of the bottle.  
Running 5 purge cycles is sufficient to entirely fill the pump with fresh recoat material. 

If the system has not been used for an extended period (over 1 week), it is recommended that a single 
purge cycle be run to fill the pump with fresh material. 



 Maintenance 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 25 

5.7 Replacing Recoat Material 

Recoat material has a finite shelf life and should be replaced every 1 month.  To replace the recoat 
material, first flush the system as outlined in Flush Recoat System (above).  Once the system is flushed, 
fill a clean recoat bottle ¾ full with fresh recoat material and follow the procedures in Purge Recoat 
System (above). 

Note:   The one-ounce internal recoat bottle holds approximately 30,000 micro-liters when full.  The 
number of recoats per fill and the approximate time before the material needs to be refilled can be 
determined based on the volume of material per recoat and the number of recoats per month.  For most 
applications the material will need to be replaced before it runs out.  Even if fresh material is added to the 
internal bottle prior to the Planed Maintenance schedule, the material should still be replaced since mixing 
of the old and new materials occurs. 

5.8 Replacing a Heater 

If a heater is sufficiently damaged such that a quality recoat cannot be performed, then replacement is 
required.  The left and right heaters are identical and DO NOT need to be replaced as a pair.  The 
heaters are comprised of a body which houses a graphite filament.  When installed in the PTR-200-PRL, 
the heater is held in place by electrical contacts at the base of the heater body.  This is a pin/socket 
contact compression fit. 

To remove the heater: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die sets.  This will allow additional access to the heaters. 
3. Grab the body of the filament and using a front to back rocking motion, gently lift the filament 

body (pins) out of the contacts. 
To install the heater: 

1. Inspect the new heater for any deformation of the filament.  If deformation is noted do not install 
nor use the heater. 

2. Hold the filament body (not the graphite filament) and locate the pins into the electrical sockets. 
3. To fully seat the heater, gently push down on the electrical contacts (located on the top of the 

heater). 

5.9 Changing the Fiber Holding Block V-Grooves 

To change a FHB V-groove insert: 

1. Loosen the two (2) set screws accessible from the front of the FHB base using the 0.035” Allen 
key included in the LDC-200 tool kit.  Do NOT remove the set screws completely; one full turn 
counter-clockwise should be sufficient to release the insert.  

2. Remove the FHB V-groove and replace with the desired size.  For dual sided inserts, the label for 
the desired size should face right side up and be readable.  Make sure the vacuum feed ports are 
clear of debris by holding the insert up to a light and checking from behind to make sure light 
passes each of the ports.  Clean if necessary. 

3. Make sure the new insert is fully seated and flush with the inside face of the FHB. 
Note:  The inside face of the FHB is the side closest to the head. 

4. Re-tighten the set screws until they are snug.  Do NOT over tighten. 
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5.10 Replacing the Die 

If the die are sufficiently damage such that a quality recoat cannot be performed, then replacement is 
required.  The top and bottom die are a matched set and are replaced as a pair.  The top die are spring 
loaded which enables a slight pivoting during closure, while the bottom die are fixed mounted to the head. 

To replace the top die: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  The top die pivots about a center pin which is pressure 
loaded with two (2) small springs.  Remove and retain the top die retainer clip for reuse.  This will 
expose the springs.  Using the die, gently compress the springs.  This will allow a rotation of the 
die by ~45 degrees and a removal of the die from the clamp.  Remove and retain the springs for 
reuse. 

3. Locate and clean the new top die to be installed. 
4. Insert the two (2) springs into the clamp.   With the die rotated ~45 degrees, gently collapse the 

springs with the die.   Align the die pin with the clamp and rotate the die to 0 degrees to install. 
5. Reinstall the die retainer clip. 

To replace the bottom left die (no inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Remove the die from the head. 

3. Locate and clean the new top die to be installed. 
4. Seat the new die into the head and insert the two (2) 5/64” hex socket head cap screws.  Gently 

tighten the screws. 
To replace the bottom right die (with inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Gently begin to remove the die from the head.  An 
inject tube will be attached to the die.  This tube will limit the distance the die can be removed 
from the head.  Gently pull the die with the inject tube until resistance is felt 

3. Locate and clean the new top die to be installed. 
4. To release the old die from the inject tube, gently rotate the die while holding the inject tube.  To 

install the new die onto the inject tube, gently rotate the die onto the inject tube while holding the 
inject tube.  Slowly feed the inject tube into the head.  Seat the die into the head and insert the 
two (2) 5/64” hex socket head cap screws.  Gently tighten the screws. 
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Appendix A: MSDS PI2525 
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Appendix B: MSDS NMP 

Material Safety Data Sheet 

1-Methyl-2-pyrrolidinone 
ACC# 08690  

Section 1 - Chemical Product and Company Identification 

MSDS Name: 1-Methyl-2-pyrrolidinone  

Catalog Numbers: AC127630010, AC127630025, AC222080025, AC222085000, 

AC326930010, AC326931000, AC326932500, AC354890025, AC354900025, AC364380010, 
AC364380025, AC364381000, AC368450010, AC368450025, AC368451000, AC610411000, 

BP1172-4, BP11724LC, BP1172N119, BP2619-100, NC9749337, O3688-4  

Synonyms: NMP; N-Methylpyrrolidone; N-Methylpyrrolidinone; N-Methyl-2-pyrrolidone; N-
Methyl-2-pyrrolidinone; M-Pyrol; 1-Methyl-2-pyrrolidone; solvent in paint strippers.  

Company Identification: 
              Fisher Scientific 

              1 Reagent Lane 
              Fair Lawn, NJ 07410  

For information, call: 201-796-7100  
Emergency Number: 201-796-7100  

For CHEMTREC assistance, call: 800-424-9300  

For International CHEMTREC assistance, call: 703-527-3887  

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

872-50-4 1-Methyl-2-pyrrolidinone 99  212-828-1 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear colorless liquid. Flash Point: 91 deg C. 

Warning! Causes eye, skin, and respiratory tract irritation. May cause harm to the 

unborn child. Combustible liquid and vapor. May be harmful if swallowed, inhaled, or 
absorbed through the skin. Light sensitive. Hygroscopic (absorbs moisture from the air).  

Target Organs: Respiratory system, eyes, skin.  
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Potential Health Effects  

Eye: Causes eye irritation. May cause temporary corneal clouding.  
Skin: Causes skin irritation. May be harmful if absorbed through the skin. Not expected to 

cause an allergic skin reaction. Because of the high permeability rate of N-
methylpyrrolidone in human skin, prolonged exposures should be avoided.  

Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea.  
Inhalation: Causes respiratory tract irritation. May cause headache. Material has a very 

low vapor pressure and inhalation exposures are not expected unless material is heated or 
misted.  

Chronic: Prolonged or repeated skin contact may cause dermatitis. Adverse reproductive 

effects have been reported in animals. Testicular effects in rats were noted after repeated, 
high-dose oral and inhalation exposures.(BASF)Human occupational exposure has been 

associated with chronic eye irritation, headaches, and irritant contact dermatitis. Airborne 
concentrations of 49 to 83 ppm are intolerable.(REPROTEXT)  

Section 4 - First Aid Measures  

 

 

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 
minutes. Get medical aid.  

Skin: In case of contact, flush skin with plenty of water. Remove contaminated clothing and 
shoes. Get medical aid if irritation develops and persists. Wash clothing before reuse.  

Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 
personnel. Never give anything by mouth to an unconscious person. Get medical aid.  

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.  

Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 
General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. During a 
fire, irritating and highly toxic gases may be generated by thermal decomposition or 

combustion. Combustible liquid and vapor.  

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or appropriate foam.  
Flash Point: 91 deg C ( 195.80 deg F)  

Autoignition Temperature: 245 deg C ( 473.00 deg F)  
Explosion Limits, Lower:1.3%  

Upper: 9.5%  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  
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Section 6 - Accidental Release Measures  

 

 
General Information: Use proper personal protective equipment as indicated in Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place 
in suitable container. Remove all sources of ignition. Provide ventilation.  

Section 7 - Handling and Storage  

 

 

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before 
reuse. Use with adequate ventilation. Avoid contact with eyes, skin, and clothing. Keep 

away from heat and flame. Avoid breathing vapor or mist.  
Storage: Keep away from sources of ignition. Store in a cool, dry place. Store in a tightly 

closed container. Keep under a nitrogen blanket.  

Section 8 - Exposure Controls, Personal Protection  

 

 
Engineering Controls: Facilities storing or utilizing this material should be equipped with 

an eyewash facility and a safety shower. Use adequate ventilation to keep airborne 
concentrations low.  

Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

1-Methyl-2-pyrrolidinone none listed  none listed  none listed  

 

OSHA Vacated PELs: 1-Methyl-2-pyrrolidinone: No OSHA Vacated PELs are listed for this 

chemical.  
Personal Protective Equipment  

Eyes: Wear chemical splash goggles.  
Skin: Wear appropriate gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved 

respirator if exposure limits are exceeded or if irritation or other symptoms are experienced.  



 Appendix 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 38 

 

Section 9 - Physical and Chemical Properties  

 

 
Physical State: Liquid  

Appearance: clear colorless  
Odor: amine-like - mild odor  

pH: 8.5-10.0 (100 g/l H2O)  
Vapor Pressure: 0.342 mm Hg @ 25 deg C  

Vapor Density: 3.4 (air=1)  
Evaporation Rate:Not available.  

Viscosity: 1.65 cps @ 25 deg C  

Boiling Point: 202 deg C @ 760 mm Hg  
Freezing/Melting Point:-24 deg C  

Decomposition Temperature:Not available.  
Solubility: Soluble.  

Specific Gravity/Density:1.030  
Molecular Formula:C5H9NO  

Molecular Weight:99.13  

Section 10 - Stability and Reactivity  

 

 
Chemical Stability: Stable at room temperature in closed containers under normal storage 

and handling conditions.  
Conditions to Avoid: Light, ignition sources, excess heat, exposure to moist air or water.  

Incompatibilities with Other Materials: Strong oxidizing agents, strong acids.  
Hazardous Decomposition Products: Nitrogen oxides, carbon monoxide, carbon dioxide.  

Hazardous Polymerization: Will not occur.  

Section 11 - Toxicological Information  

 

 
RTECS#:       

CAS# 872-50-4: UY5790000  
LD50/LC50: 

CAS# 872-50-4: 

     Draize test, rabbit, eye: 100 mg Moderate; 
     Oral, mouse: LD50 = 5130 mg/kg; 

     Oral, rat: LD50 = 3914 mg/kg; 
     Skin, rabbit: LD50 = 8 gm/kg; 

. 
Sensitization test (guinea pig): negative. test (humans): negative.(Merck)  

Carcinogenicity: 
CAS# 872-50-4: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No data available.  
Teratogenicity: Proposition 65 maximum allowable dose level for developmental toxicity 

for N-methylpyrrolidone is 3200 ug/day for the inhalation route and 17,000 ug/day for the 
dermal route.  
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Reproductive Effects: See actual entry in RTECS for complete information.  

Mutagenicity: See actual entry in RTECS for complete information.  
Neurotoxicity: No data available.  

Other Studies:  

Section 12 - Ecological Information  

 
 

Ecotoxicity: Daphnia: Daphnia: 4897 mg/l; 48 h; EC50Fish: Gold orfe: 4000 mg/l; 96 h; 

LC50Bacteria: >9000 mg/l; 48 h; EC50Algae: >500 mg/l; 72 h; IC50 log Pow = -0.46 
(25°C)BOD5 = 1100 mg/l.COD = 1600 mg/l.  

Environmental: No information available.  
Physical: No information available.  

Other: Biodegradable.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR 

Parts 261.3. Additionally, waste generators must consult state and local hazardous waste 
regulations to ensure complete and accurate classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: Not regulated Not Regulated 

Hazard Class:   

UN Number:   

Packing Group:   

 

Section 15 - Regulatory Information  

 

US FEDERAL 
 
TSCA  

     CAS# 872-50-4 is listed on the TSCA inventory.  
Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  
Chemical Test Rules 

     CAS# 872-50-4: Test for Health Effects  
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Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  
TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  
CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  
SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  
SARA Codes 

     CAS # 872-50-4: immediate, delayed, fire.  

Section 313  
     This material contains 1-Methyl-2-pyrrolidinone (CAS# 872-50-4, 99%),which is subject 

to the reporting requirements of Section 313 of SARA Title III and 40  
Clean Air Act: 

     This material does not contain any hazardous air pollutants.  
     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  
Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under the 

CWA.  
     None of the chemicals in this product are listed as Priority Pollutants under the CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the CWA.  
OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  
STATE 

     CAS# 872-50-4 can be found on the following state right to know lists: Pennsylvania, 
Minnesota, Massachusetts.  

 

California Prop 65 
WARNING: This product contains 1-Methyl-2-pyrrolidinone, a chemical known to the state of 

California to cause developmental reproductive toxicity.  
California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols: 

     T  

Risk Phrases: 
     R 36/37/38 Irritating to eyes, respiratory system and skin.  

     R 61 May cause harm to the unborn child.  
 

Safety Phrases: 
     S 45 In case of accident or if you feel unwell, seek medical advice  

     immediately (show the label where possible).  
     S 53 Avoid exposure - obtain special instructions before use.  

 

WGK (Water Danger/Protection) 
     CAS# 872-50-4: 1  

Canada - DSL/NDSL 
     CAS# 872-50-4 is listed on Canada's DSL List.  

Canada - WHMIS 
     This product has a WHMIS classification of B3, D2A, D2B.  

This product has been classified in accordance with the hazard criteria of the Controlled 
Products Regulations and the MSDS contains all of the information required by those 

regulations.  

Canadian Ingredient Disclosure List 
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Section 16 - Additional Information  

 

MSDS Creation Date: 6/10/2003  
Revision #2 Date: 3/29/2005  
 

The information above is believed to be accurate and represents the best information currently available to us. However, 

we make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and 

we assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the 

information for their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third 

party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if 

Fisher has been advised of the possibility of such damages.  
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Appendix C: Pyralin Product Information 
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1 Introduction 

The PRL-200 is designed for recoating and proof testing polyimide coated fibers.   It operates on a coat, 
cure and test recoat method, whereby a layer of polyimide is applied to the fiber through a die, followed 
by a filament heater to cure the polyimide and upon completing the recoat a linear proof test.  When 
configured and operated properly, the PTR-200-PRL is capable of producing a high quality and a uniform 
polyimide recoat. 

1.1 Parts Checklist 

When unpacking the PTR-200-PRL for the first time, check to make sure that you have the following 
accessories: 

• PTR-200-PRL Automated Polyimide Recoater with Linear Proof Tester 

• 12.0V Power supply (PSU) 

• AC power cord 

• DC power cable 

• RS-232 communication cable 

• Fittings kit 

• Tool kit containing: 

� 1 oz. bottle HD MicroSystems PI2525 Polyimide Recoat Material 

� 1 oz. spare bottle 
� Cotton swabs 

� 5/64” Allen key 

� 3/32” Allen key 
� 0.035” Allen key 

• External vacuum pump with vacuum line 

• PTR-200-CX-PRL Handset Controller 

If you are missing any of the above or need replacements, please contact Vytran. 
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Figure 1:  System Components 

1.2 Powering Up 

The PTR-200-PRL Power Supply Unit (PSU) accepts an AC input of 90-260 VAC; 47-63 Hz.  Connect 
both the AC power cord and the DC power cable to the external Power Supply.  Connect the Handset 
Controller and the DC power cable to the PTR-200-PRL. 

Turn on the power supply and then turn on the PTR-200-PRL using the ON/OFF rocker switch located on 
the back of the recoater.  The PTR-200-PRL will run an initialization process that includes homing the 
recoat die and tensioning motors and operating the recoat die (close/open).  During the initialization 
process, the Handset Controller will display the status of the system.  Once the homing process is 
completed, the Handset Controller displays the Main Menu screen and the PTR-200-PRL is ready for 
recoating. 

1.3 Shutting Down  

To shut down the PTR-200-PRL: 

1. Turn off the PTR-200-PRL using the on/off rocker switch located on the back of the recoater. 
2. Turn off the power supply. 
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2 Controlling the PTR-200-PRL 

The PTR-200-PRL is configured and controlled from Vytran’s PRL-200-CX-PRL Handset Controller, 
which also provides feedback and status of the unit.  If the operator does not need to change parameter 
settings or receive status prompts, the Handset Controller can be removed and the unit operated simply 
by pressing the blue RECOAT and TEST buttons. 

The Handset Controller allows the user to interface with the unit and modify the settings.   The Handset 
Controller is based on a three (3) menus: 

• Main Menu 

• Configuration Menu 

• Options Menu 

Each menu and its contents are described below. 

2.1 Main Menu 

The Main Menu displays the unit status.  From this menu, press the “CFG” button to enter the 
Configuration Menu or press the “OPT” button to enter the Options Menu. 

2.2 Configuration Menus 

There are three (3) levels to the Configuration Menu.  At level one the user can select from five (5) 
topics - Inject, Undercoat, Overcoat, Recoat Length, or Proof Test.  Within each of these topics are the 
parameters which can be viewed and/or copied.  Below is a description of the five (5) topics and each 
topics parameters. 

2.2.1 Inject 

Inject Rate (µl/sec): This parameter is the polyimide injection rate, in microliters per 
second, into the die.  The optimum Inject Rate will be dependant on 
the polyimide material being used. 

Undercoat Qty. (µl): This parameter is the quantity of polyimide material, in microliters, 
injected into the die for the first loop of the head (the undercoat).  
The optimum Undercoat Qty will be primarily dependant on the bare 
fiber diameter, die size, and the length of the recoat. 

Overcoat Qty. (µl): This parameter is the quantity of polyimide material injected into the 
die, in microliters, after the first loop of the head.  The optimum 
Overcoat Qty will be primarily dependant on the die size, and the 
length of the recoat. 

2.2.2 Undercoat 

Head Sweep Vel. (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the bare fiber diameter, die size, and material 
being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

2.2.3 Overcoat 

Number of Overcoats: This parameter is the number of loops the head will make.  The 
optimum Number of Overcoats will be dependant on the polyimide 
thickness layer desired (which will be dependant on the undercoat 
layer thickness and the parameter settings for the overcoat(s)). 

Head Sweep Vel (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the die size, and material being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Overlap Delta (mm): This parameter is the additional distance, in millimeters, the head 
will travel on each pass.  This will effectively taper the transition from 
original polyimide to recoated polyimide. 

2.2.4 Recoat Length 

Recoat Length (mm): This parameter is the desired bare fiber length, in millimeters, to be 
recoated.  The actual recoat length will be approximately 8 
millimeters longer on each end in order to compensate for the width 
of the head and the fiber load position. 

2.2.5 Proof Test 

Proof Test Units: This menu allows the user to select the desired units for displaying 
the Proof Test Level.  Unit selections are: Newtons, kpsi, and grams. 

Proof Test Level (units): This parameter is the Proof Test Level, in units user selected, to be 
applied after the recoat has been completed. 

Proof Test Rate (mm/sec) This parameter is the rate, in millimeters per second, at which the 
Proof Test Level will be applied.  The optimum rate is that which 
achieves the desired proof test level within 3 - 5 seconds of load 
applying time. 
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2.3 Options Menu 

From the Options Menu, various system level configuration parameters and functions can be edited or 
executed. 

Recoat Tension (Newtons): This parameter is the tension, in Newtons, applied to the fiber prior 
to initiating a recoat.  The PTR-200-PRL also monitors the tension 
during the recoat and will automatically abort if the tension varies 
significantly from the Recoat Tension.  The auto abort is intended to 
protect both the die and fiber. 

Heater Settle Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
heater to stabilize when changing temperatures. 

Die Close Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
die to close prior to execution of the subsequent process. 

Fiber Unload Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
operator to unload the fiber prior to the PTR-200-PRL performing a 
system reset. 

Inject to Die Qty (µL) This option is the quantity of polyimide material, in microliters, which 
will be injected into the die upon entering the quantity.  This option is 
intended for use when changing materials or purging the system 
prior to storage. 

Head to Home: This option performs a homing of the head and is useful as a 
diagnostic tool. 

Tension Home: This option performs a homing of the proof test load cell and is 
useful as a diagnostic tool. 

Move Head to Start: This option performs a movement of the head to the start position.  
The start position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Move Head to Stop: This option performs a movement of the head to the stop position.  
The stop position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Recoat Request State: This option enables or disables the request to input a recoat length 
each time the process is run.  This option is primarily used when the 
length to be recoated varies significantly from recoat to recoat. 

Set/Run Purge Cycles: This option is the number of recoat pump purge cycles that will be 
run upon entering the quantity. 

Recoat Tension This option is the amount of tension that will be applied to the fiber 
prior to the recoating. 
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2.4 Parameter Limits 

Parameter Min Max 
Inject Rate (µL/sec) 0.01 2.00 
Undercoat Qty (µL) 0.01 10.00 
Overcoat Qty (µL) 0.01 10.00 
Undercoat Head Sweep Vel (mm/sec) 0.01 20.00 
Undercoat Left Precure Temp (°C) 100 200 
Undercoat Left Cure Temp (°C) 100 300 
Undercoat Right Precure Temp (°C) 100 200 
Undercoat Right Cure Temp (°C) 100 300 
Number of Overcoats 1 10 
Overcoat Head Sweep Vel (mm/sec) 0.01 20.00 
Overcoat Left Precure Temp (°C) 100 200 
Overcoat Left Cure Temp (°C) 100 300 
Overcoat Right Precure Temp (°C) 100 200 
Overcoat Right Cure Temp (°C) 100 300 
Overlap Delta (mm) 100 200 
Recoat Length (mm) 0 2 
Proof Test Level (Newtons) 0 20 
Proof Test Rate (mm/sec) 0.1 5.0 
Recoat Tension (Newtons) 2 10 
Heater Stabilize Time (msec) 1 10000 
Die Close Time (msec) 250 2500 
Fiber Unload Time (msec) 5000 30000 
Heater Stabilize Time (msec) 1 10000 
Inject to Die Qty (µL) 1 100 
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2.5 Configuration Menu Flow Chart 

This flowchart is a guide for navigating through the Configuration Menu, and shows the display prompts 
and button key presses for viewing and editing the Configuration Parameters. 

 
PRL-200-Cx

Params = CFG
Option =OPT

CFG

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject SELECT

Scroll=1 Escape=ESC

INJECT PARAMETERS
Inject Rate

1

SELECT

Save=CFG Escape=ESC

INJECT RATE
Old = 0.35 ul/s
New = 0.40 ul/s

CFG
SET INJECT RATE

New = 0.040 ul/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Undercoat Quantity

Save=CFG Escape=ESC

UNDERCOAT QUANTITY
Old = 01.06 ul
New = 01.25 ul

CFG
UNDERCOAT QUANTITY

New = 01.25 ul
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Overcoat Quantity

Save=CFG Escape=ESC

OVERCOAT QUANTITY
Old = 00.35 ul
New = 00.21 ul

CFG
OVERCOAT QUANTITY

New = 00.21 ul
Writing to PRL-200

please wait...

1

ESC

1

1 ESC

ESC

ESC

ESC

ESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Undercoat SELECT

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT HEAD VEL
Old = 00.4 mm/s
New = 00.3 mm/s

CFG
UNDERCOAT HEAD VEL

New = 00.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESCESC

ESCESC

ESCESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Overcoat SELECT

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

OVERCOAT HEAD VEL
Old = 01.0 mm/s
New = 01.3 mm/s

CFG
OVERCOAT HEAD VEL

New = 01.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Number of Overcoats

1

SELECT

Save=CFG Escape=ESC

SET NO. OF OVERCOATS
Old = 04
New = 05

CFG
SET NO. OF OVERCOATS

New = 05
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Overlap Delta SELECT

Save=CFG Escape=ESC

SET OVERLAP DELTA
Old = 1.0 mm
New = 1.2 mm

CFG
SET OVERLAP DELTA

New = 1.2 mm
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESC ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

1

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Length

Scroll=1 Escape=ESC

SELECT SUB-MENU
Proof Test

SELECT

Save=CFG Escape=ESC

RECOAT LENGTH
Old = 10 mm
New = 12 mm

CFG
RECOAT LENGTH

New = 12 mm
Writing to PRL-200

please wait...

SELECT

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Level

1

SELECT

Save=CFG Escape=ESC

PROOF TEST LEVEL
Old = 109 kpsi
New = 125 kpsi

CFG
PROOF TEST LEVEL

New = 125 kpsi
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Step Rate

1

SELECT

Save=CFG Escape=ESC

PROOF TEST RATE
Old = 2.0 mm/s
New = 1.8 mm/s

CFG
PROOF TEST RATE

New = 1.8 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Units

1

SELECT

Scroll=1 Escape=ESC

PROOF TEST UNITS
kpsi

PROOF TEST UNITS
kpsi

Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
N

PROOF TEST UNITS
N

Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
g

PROOF TEST UNITS
g

Writing to PRL-200
please wait...

SELECT

1

ESC

ESC

1

ESC

ESC
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2.6 Options Menu Flowchart 

This flowchart is a guide for navigating through the Options Menu, and shows the display prompts and 
button key presses for editing parameters and executing system related functions. 

PRL-200-Cx

Params = CFG
Option =OPT

OPT

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old =  053
New = 059

CFG
RECOAT TENSION

New = 059
Writing to PRL-200

please wait...

ESC

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Heater Settle Time SELECT

Save=CFG Escape=ESC

HEATER SETTLE TIME
Old = 03.00 s
New = 04.00 s ESC

HEATER SETTLE TIME
New = 04.00 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject ot Die Qty SELECT

Save=CFG Escape=ESC

INJECT TO DIE QTY
Old = 100 µl
New = 110 µl ESC

INJECT TO DIE QTY
New = 110 µl

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Fiber Unload Time SELECT

Save=CFG Escape=ESC

FIBER UNLOAD TIME
Old = 10 s
New = 15 s ESC

FIBER UNLOAD TIME
New = 15 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Die Close Time SELECT

Save=CFG Escape=ESC

DIE CLOSE TIME
Old = 1500 ms
New = 2000 ms ESC

DIE CLOSE TIME
New = 2000 ms

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

1
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Head to Home SELECT Re-Homing Die Head

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Tension Home SELECT

Re-Homing Proof Test

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Start SELECT

Moving Head to Start

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Stop SELECT

Moving Head to Stop

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Request State SELECT

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Enabled ESC

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Disabled ESC1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Set/Run Purge Cycles SELECT

Save=CFG Escape=ESC

SET/RUN PURGE CYCLES
Old = 5
New = 7 ESC

SET/RUN PURGE CYCLES
New = 7

Writing to PRL-200
please wait...

CFG1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old = 053
New = 058 ESC

RECOAT TENSION
New = 058

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

ESC

ESC
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2.7 Abort Flowchart 

Even after the recoat process has been initiated it is possible to abort the process if required.  The Abort 
Flowchart shows the display prompts and button key presses to abort a recoat process. 

PRL-200-Cx

Recoating...

ESC

Yes=SELECT No=ESC

!!  PLEASE CONFIRM  !!

Abort Macro?

SELECT

ESC

ESC

ABORTING

please wait...

ABORT COMPLETE

Remove Fibre, then
Press ESC to Reset

System Resetting....

please wait...

PRL-200-Cx

SYSTEM READY

PRL-200--Cx

Params = CFG
Option = OPT

5s
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3 Recoat Injection System 

The PTR-200-PRL has an automatic recoat injection pump fitted inside the unit.  The pump is based on 
an automated syringe and distribution valve that can select one of three ports (Fill, Purge, or Inject) 
through which it can either draw or inject recoat material (see Figure 3).  A bottle containing recoat 
material is installed directly on the pump, with the pump “Fill” tube inserted into the bottom of the bottle.  A 
“Purge” tube runs from the pump to the top of the recoat bottle, and is used for cycling material back into 
the bottle.  An “Inject” tube runs from the pump to the inject port of the die, which is located in the center 
of the lower right die.  Once all air is purged from the injection system, the pump provides very accurate 
control of the volume and velocity of recoat material injection. 

The recommended recoat material for use in the PTR-200-PRL is Pyralin PI2525, which is manufactured 
by HD MicroSystems.  This is a fast imidizing at lower temperature coating.  Do not attempt to use 
alternate recoat materials without first consulting Vytran on compatibility with the PRL. 

Note:  Pyralin PI2525 recoat material does have a limited shelf life of approximately 24 months from date 
of manufacture when stored at 0 to 18 degrees Centigrade.  PI2525 is stable at room temperature (21 
degrees Centigrade) for approximately 4 weeks with no significant change in properties.  Using material 
that has passed its expiration date may cause both pump performance and recoat quality issues. 

3.1 Priming the Injection System 

It is very important to remove all air from the recoat injection system prior to performing a recoat.  When 
operating the system for the first time, the pump must be filled with recoat material and cleared of all air in 
the pump and tubing.  In order to clear the inject tube, recoat material must be injected out through the 
mold inject port and collected and disposed of.  Make sure to have cotton swabs and NMP (1-Methyl-2-
pyrrolidinone) available for this purpose prior to starting this procedure.  NMP is the recommended 
solvent for cleaning uncured polyimide recoat material. 

WARNING:   Polyimide recoat materials can be hazardous to your health if not handled properly.  Read 
the Material Safety Data Sheet provided in Appendix X, and make sure to follow all precautionary 
guidelines when working with this material.  

To prime the recoat injection system: 

1. Turn off power to the PTR-200-PRL. 
2. Remove the front plate of the PTR-200-PRL by using the 3/32 Allen wrench provided in the tool 

kit to remove the four (4) black socket-head cap screws located at the corners of the plate.  
3. The recoat pump is located on the left side of the PTR-200-PRL as shown in Figure 2.  Unscrew 

the brown recoat bottle located at the front of the pump and remove by angling out through the 
front opening. The red Fill tube will flex to allow removal.  

4. For new systems, replace the empty recoat bottle shipped with the unit with a new bottle of recoat 
material.  For systems that have previously been run with recoat material, the recoat injection 
system should be flushed clean prior to adding new material (see 5.5). 

5. Screw the new recoat bottle into place and replace the front panel and the four (4) socket head 
cap screws. 
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Figure 2: Recoat Bottle Access 

6. Turn on power to the PRL-200 and wait for the system to initialize. 
7. Execute five (5) Purge cycles (Options menu on Handset Controller).  Each purge cycle will draw 

100 microliters of recoat material from the bottom of the recoat bottle through the red Fill tube and 
inject material back into the top of the recoat bottle through the green Purge tube (see Figure 3).  
Five (5) Purge cycles are required to fill the pump with recoat material and force any air out of the 
pump system.  This will take approximately 15 minutes to complete. 

8. After the pump has completed its Purge cycles, the Inject tube that runs from the pump to the die 
must also be filled with recoat material and purged of air.  Have cotton swabs and cleaning 
solution (NMP) available prior to proceeding. 

 

Figure 3: Recoat Material Flow 

9. Set the Inject to Die Qty to 100µl (Options menu on Handset Controller). 
10. Execute the inject command (press “Select” on the Handset Controller). 
11. Watch for recoat material to emerge from the die inject port located at the center of the center of 

the bottom right die (see Figure 5).  Make sure to collect the recoat material with a cotton swab as 
it comes out of the die injection port.  Do not allow recoat material to run down between the die. 

12. Execute three (3) additional “Inject 100” sequences to purge air completely from the inject tube. 
Note:   Because the injection pump holds 100µl of recoat material, there will be a delay of 
approximately one minute between the second and third inject sequences while the pump refills. 
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13. After purging the inject tube, the recoat material should run freely from the die without bubbles.  If 
bubbles are still present, run additional inject sequences. 

14. Once the pump and the inject tube are purged, clean the die of all excess recoat material (see 
3.2). 

Note:   Because the syringe in the recoat pump is mounted vertically, it is possible that an air bubble may 
still be trapped at the tip of the syringe after the above priming process.  This air bubble will very slowly 
rise to the top of the syringe after which time it can be purged out.  It is therefore recommended that at 
least one (1) additional Purge cycle is run the next day after the initial priming of the system. 

3.2 Cleaning the Die 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP (1-Methyl-2-pyrrolidinone).  
NMP is the solvent for PI2525 and can be used to soften and lift away any residual recoat material.  Wipe 
the top and both sides of the die using very light pressure only.  Wipe both the left and right and top and 
bottom of the die set.  If the die does have an accumulation of recoat material stuck to it, allow the 
cleaning solution time (60-90 seconds) to soften and lift any material.  After cleaning the die gently blow 
clean (canned) air across the die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:   The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  
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4 Recoat and Proof Test Process 

4.1 The Polyimide Recoat Process 

The PTR-200-PRL utilizes two Fiber Holding Blocks (FHB’s) to securely clamp and position the fiber prior 
to recoating.  The right-hand FHB has a linear drive mechanism for applying tension to the fiber.  A load 
cell is incorporated into the linear drive mechanism for monitoring recoat tension.  Once the fiber is 
positioned and securely clamped in the FHB’s, pressing the recoat button will initiate an automated recoat 
process.  The right-hand FHB will move to the right until the Recoat Tension is reached.  With the fiber 
held under tension, the right die is closed and the Undercoat Quantity of material is injected into the die 
and the right heater is set to the Precure Temperature.   The recoat head will move to the left depositing 
material while the right heater will precure the material.  Upon reaching the appropriate length, the left die 
will close and additional recoat material will be injected into the die.  The left heater is set to the Precure 
Temperature and the right heater to the Cure Temperature.  The recoat head moves to the right 
depositing material while the right heater fully cures the previously precured material and the left heater 
precures the newly deposited material.  Returning to the start position is defined as one loop or pass as 
the material initially deposited has been fully imidized. 

This process is repeated until the desired recoat thickness has been achieved.  A tension test is 
performed at the conclusion of the recoat process to verify fiber integrity.  The recoated fiber is unloaded 
and the unit resets itself in preparation for the next recoat. 

4.2 The Fiber Holding Blocks, V-Grooves, and Insert s 

The FHBs are designed to accommodate a range of fiber buffer and cladding sizes through the use of 
changeable, bottom, FHB inserts.  The top insert is spring loaded and does not require any change for 80 
or 125 micron fibers.  The bottom inserts are V-groove, and incorporate vacuum feed to assist in loading 
the fiber.  The V-groove provides mechanical alignment to the recoat die.  V-groove inserts are labeled 
according to clamping diameter in microns.  Beyond the V-groove inserts are rubber inserts.  The rubber 
inserts provide the clamping force and surface area required for tensioning and tension testing. 

4.3 Stripped Fiber Requirements 

The fiber to be recoated should be free of debris and have a smooth, continuous transition in the jacket 
strip region.  The jacket interface should not extend beyond the original coating diameter. 
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4.4 Loading 

To load the fiber for recoating: 

1. If the Fiber Holding Block (FHB) tops are closed, open the FHB tops (see Figure 4).  The head 
will move to the start position and the internal vacuum pump will turn on to aid in loading the 
fibers. 

 

Figure 4: Recoat and Proof Test Components 

2. If the FHB tops are open, the load fiber process can be initiated, by either pressing the blue 
RECOAT button or by closing and reopening both left and right FHB tops. 

3. Check that the correct FHB inserts (top and bottom) are installed and that they are free from 
debris.  Position the fiber in the left-hand FHB V-groove, with the stripped section to the left of the 
left heater.   Lower the fiber into the right-hand FHB V-groove.  The FHB vacuum should hold the 
fiber in place. 

4. Manually position the fiber in the FHBs so that the right jacket interface is in line with the left edge 
of the recoat head (see Figure 5).  Verify that the fiber is centered in the left and right die. 
Note:   Damage to the die may occur if the fiber is not centered in the die when they close. 

 

Figure 5: Fiber Position 
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5. Gently close the FHB lids.  This will capture the fiber and turn off the external vacuum pump. 
6. The fiber is now ready to be recoated. 

4.5 Recoating 

To recoat the fiber: 

1. Visually confirm that the fiber is loaded properly, if not reload the fiber. 
2. Initiate the recoat process by pressing the blue RECOAT button on the unit or the START button 

on the Handset Controller.  The recoat process is fully automated as follows: 
a. The right-hand FHB will begin moving to the right, applying tension to the fiber. 
b. Once the Recoat Tension is reached, the right-hand block will stop moving. 
c. The handset controller will await input from the operator verifying the correct fiber position in 

the die.  Upon confirming the correct fiber position to the handset the process will continue. 
d. The right die will close and the Undercoat Qty will be injected at the Inject Rate into the die.  

The right heater will be set to the Right Precure Temp and the head will pause for the Heater 
Stabilize Time. 

e. The head will move to the left at the Undercoat Head Sweep Vel depositing material while the 
right die evaporates the volatiles. 

f. Upon reaching the appropriate length, the left die will close and the Undercoat Qty will be 
injected at the Inject Rate into the die.  The right heater will be set to the Right Cure Temp, 
the left heater will be set to the Left Precure Temp and the head will pause for the Heater 
Stabilize Time. 

g. The head will move to the right at the Undercoat Head Sweep Vel depositing material.  The 
right heater will be imidizing the previously precured material while the left heater is 
evaporating the volatiles from the freshly deposited material.  The head will complete at the 
initial start position plus the overlap delta.  This is defined as one loop or pass as the material 
initially deposited has been fully cured. 

h. The process is repeated (using the Overcoat parameters) until the desired thickness has 
been achieved by the Number of Overcoats (loops or passes). 

i. A tension test is performed at the conclusion of the recoat process to verify fiber integrity.  
The tension is applied to the specified Level at the specified Rate and released. 

3. Proceed to Unloading the Fiber. 

4.6 Proof Testing 

The Peak Tension should be set to ensure that the recoat meets the minimum strength requirement for its 
intended application.  If using units of tension (kpsi), make sure to enter the correct fiber diameter (e.g. 
125 microns) and not the coating diameter. 

WARNING:   Always wear safety glasses when proof testing fiber.  The fiber under test can shatter and 
send glass particles flying. 

To perform a Proof Test: 

1. Load the fiber in the fiber holding blocks (see 4.4).  
2. Check that the proof test parameters are set correctly. 
3. Press the “TEST” button on the PTR-200-PRL. 
4. Upon completion of the Proof Test, raise the fiber holding block tops and remove the proof tested 

fiber. 
Note:   It is not possible to abort a Proof Test once it has been started. 
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4.7 Unloading 

To unload the fiber after recoating: 

1. After the fiber is recoated, the external vacuum pump will turn on to assist in holding the fiber 
during the unloading process. 

2. Hold the fiber securely and lift the left-hand FHB lid.  The fiber will be free to move after lifting the 
lid, so it is important to keep the fiber secured (the V-groove extension is ideal for this). 

3. Carefully lift while guiding the recoated fiber though the heaters. 
Note:  Raising the FHB top will re-initiate the vacuum pump timer for an additional 15 seconds, 
after which time the unit will perform a homing routine.  The recoated fiber should be removed 
within this 15 second window. 

4. Raise the right-hand FHB top and remove the recoated fiber. 
5. Check that no debris is left behind in the FHB V-grooves or on the top clamping surfaces. 

Note:   After a recoat has been removed (or even if there is a recoat failure), an automatic homing routine 
will be run 15 seconds after the left FHB top is raised.  This homing routine will re-set the position of the 
right-hand FHB, and the head.  The system waits for the FHB top to be opened to ensure that the fiber is 
being unloaded.  If both FHB tops are closed prior to the 15-second time-out, the homing routine will be 
run immediately. 

If the PTR-200-PRL homing process is interrupted or fails, all system functionality is disabled to prevent 
possible damage to the equipment.  Remove any fiber from the FHB’s and cycle the power OFF then ON.  
The PTR-200-PRL will initialize and attempt to run the homing process again.  If any further difficulty is 
experienced, contact Vytran Technical Support for assistance. 
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5 Maintenance 

5.1 Planned Maintenance 

The PTR-200-PRL is designed for a production environment to give trouble-free operation provided 
normal planned maintenance is adhered to.  Maintenance and repair procedures should be performed 
only by trained personnel.  Improper service and/or repair could result in the safety features being 
disabled and can also lead to damage that will not be covered under warranty. 

Planned Maintenance Schedule 

 Every Shift Daily Monthly 12 
Months 

Inspect / Clean Fiber Holding Blocks1 √ √ √ √ 

Inspect / Clean die2 √ √ √ √ 

Flush recoat System2 
(as needed) 

  √ √ 

Purge Recoat System2 
(as needed) 

  √ √ 

Replace Recoat Material2 
(as needed)   √ √ 

Check Load Cell Calibration / Re-Cal3    √ 

1  Maintenance operations can be performed by the operator. 
2  Maintenance operation can be performed by trained maintenance personnel. 
3  Vytran certified technician only. 

5.2 Inspecting the Fiber Holding Blocks 

The Fiber Holding Blocks (FHB’s) should be inspected daily for debris and/or damage, which may prevent 
the tops from closing properly and the fiber from being clamped fully.  It is particularly important to make 
sure that the bottom insert V-groove surfaces and the top insert clamping surfaces are free of debris and 
oils.  This will help to ensure that the fiber will not break or slip during tensioning.  Cleaning the metal 
insert surfaces is best accomplished using a cotton-tipped applicator wetted with acetone or alcohol.   For 
embedded debris, a soft cleaning brush may be used.  Cleaning the rubber insert surfaces is best 
accomplished using a cotton-tipped applicator wetted with alcohol.  Do not use acetone as this will dry out 
the rubber causing it to become brittle and crack. 

5.3 Inspecting and Cleaning the Die 

The die of the recoat head should be inspected daily for debris and/or damage which may result in sub-
optimum recoat performance. 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP.  NMP is the solvent for 
PI2525 and can be used to soften and lift away any residual recoat material.  Wipe the top and both sides 
of the die using very light pressure only.  Wipe both the left and right and top and bottom of the die set.  If 
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the die does have an accumulation of recoat material stuck to it, allow the cleaning solution time (60-90 
seconds) to soften and lift any material.  After cleaning the die gently blow clean (canned) air across the 
die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:  The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  

5.4 Load Cell Calibration 

The load cell calibration should be checked every twelve (12) months to ensure that accurate recoat and 
proof test tension is applied to the fiber.  This task must be performed by a Vytran certified technician. 

5.5 Flush Recoat System 

The recoat injection system should be flushed clean every 1 month as part of the recoat material 
replacement procedure.  Before flushing the system, make sure to have cotton tipped applicators and 
cleaning solution (NMP) available prior to proceeding. To flush the system: 

1. Remove the internal recoat bottle and clean all exposed tubing and fittings with NMP. 
2. Install a bottle filled 1/4 full with NMP on the pump. 
3. Run 5 purge cycles. 
4. Remove the bottle, dispose of contaminated NMP.  Refill ¼ full with clean NMP and reinstall. 
5. Run 5 more purge cycles. 
6. Run several inject 100 sequences until NMP runs clear from the die inject port. 

Note:   Make sure to collect material as it comes out of the die inject port.  Do not allow material to 
run between the left and right die. 

7. Remove the bottle of NMP from the pump. 
8. Run several more inject 100 sequences until no more NMP exits the die injection port. 
9. Run one purge cycle.  Make sure to collect any NMP that comes out of the green purge tube at 

the top of the bottle fitting. 
10. Clean all bottle tubing and fittings with NMP. 
11. Install an empty bottle for storage, or a new bottle ¾ filled with fresh recoat material for use.  If 

installing fresh material, proceed to 3.1 Priming the Injection System. 

5.6 Purge Recoat System 

The purge cycle is a process of emptying the recoat material of the Automatic Injector back into the 
recoat material bottle and refilling the pump with fresh recoat material drawn from the bottom of the bottle.  
Running 5 purge cycles is sufficient to entirely fill the pump with fresh recoat material. 

If the system has not been used for an extended period (over 1 week), it is recommended that a single 
purge cycle be run to fill the pump with fresh material. 
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5.7 Replacing Recoat Material 

Recoat material has a finite shelf life and should be replaced every 1 month.  To replace the recoat 
material, first flush the system as outlined in Flush Recoat System (above).  Once the system is flushed, 
fill a clean recoat bottle ¾ full with fresh recoat material and follow the procedures in Purge Recoat 
System (above). 

Note:   The one-ounce internal recoat bottle holds approximately 30,000 micro-liters when full.  The 
number of recoats per fill and the approximate time before the material needs to be refilled can be 
determined based on the volume of material per recoat and the number of recoats per month.  For most 
applications the material will need to be replaced before it runs out.  Even if fresh material is added to the 
internal bottle prior to the Planed Maintenance schedule, the material should still be replaced since mixing 
of the old and new materials occurs. 

5.8 Replacing a Heater 

If a heater is sufficiently damaged such that a quality recoat cannot be performed, then replacement is 
required.  The left and right heaters are identical and DO NOT need to be replaced as a pair.  The 
heaters are comprised of a body which houses a graphite filament.  When installed in the PTR-200-PRL, 
the heater is held in place by electrical contacts at the base of the heater body.  This is a pin/socket 
contact compression fit. 

To remove the heater: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die sets.  This will allow additional access to the heaters. 
3. Grab the body of the filament and using a front to back rocking motion, gently lift the filament 

body (pins) out of the contacts. 
To install the heater: 

1. Inspect the new heater for any deformation of the filament.  If deformation is noted do not install 
nor use the heater. 

2. Hold the filament body (not the graphite filament) and locate the pins into the electrical sockets. 
3. To fully seat the heater, gently push down on the electrical contacts (located on the top of the 

heater). 

5.9 Changing the Fiber Holding Block V-Grooves 

To change a FHB V-groove insert: 

1. Loosen the two (2) set screws accessible from the front of the FHB base using the 0.035” Allen 
key included in the LDC-200 tool kit.  Do NOT remove the set screws completely; one full turn 
counter-clockwise should be sufficient to release the insert.  

2. Remove the FHB V-groove and replace with the desired size.  For dual sided inserts, the label for 
the desired size should face right side up and be readable.  Make sure the vacuum feed ports are 
clear of debris by holding the insert up to a light and checking from behind to make sure light 
passes each of the ports.  Clean if necessary. 

3. Make sure the new insert is fully seated and flush with the inside face of the FHB. 
Note:  The inside face of the FHB is the side closest to the head. 

4. Re-tighten the set screws until they are snug.  Do NOT over tighten. 
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5.10 Replacing the Die 

If the die are sufficiently damage such that a quality recoat cannot be performed, then replacement is 
required.  The top and bottom die are a matched set and are replaced as a pair.  The top die are spring 
loaded which enables a slight pivoting during closure, while the bottom die are fixed mounted to the head. 

To replace the top die: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  The top die pivots about a center pin which is pressure 
loaded with two (2) small springs.  Remove and retain the top die retainer clip for reuse.  This will 
expose the springs.  Using the die, gently compress the springs.  This will allow a rotation of the 
die by ~45 degrees and a removal of the die from the clamp.  Remove and retain the springs for 
reuse. 

3. Locate and clean the new top die to be installed. 
4. Insert the two (2) springs into the clamp.   With the die rotated ~45 degrees, gently collapse the 

springs with the die.   Align the die pin with the clamp and rotate the die to 0 degrees to install. 
5. Reinstall the die retainer clip. 

To replace the bottom left die (no inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Remove the die from the head. 

3. Locate and clean the new top die to be installed. 
4. Seat the new die into the head and insert the two (2) 5/64” hex socket head cap screws.  Gently 

tighten the screws. 
To replace the bottom right die (with inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Gently begin to remove the die from the head.  An 
inject tube will be attached to the die.  This tube will limit the distance the die can be removed 
from the head.  Gently pull the die with the inject tube until resistance is felt 

3. Locate and clean the new top die to be installed. 
4. To release the old die from the inject tube, gently rotate the die while holding the inject tube.  To 

install the new die onto the inject tube, gently rotate the die onto the inject tube while holding the 
inject tube.  Slowly feed the inject tube into the head.  Seat the die into the head and insert the 
two (2) 5/64” hex socket head cap screws.  Gently tighten the screws. 
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Appendix A: MSDS PI2525 
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Appendix B: MSDS NMP 

Material Safety Data Sheet 

1-Methyl-2-pyrrolidinone 
ACC# 08690  

Section 1 - Chemical Product and Company Identification 

MSDS Name: 1-Methyl-2-pyrrolidinone  

Catalog Numbers: AC127630010, AC127630025, AC222080025, AC222085000, 

AC326930010, AC326931000, AC326932500, AC354890025, AC354900025, AC364380010, 
AC364380025, AC364381000, AC368450010, AC368450025, AC368451000, AC610411000, 

BP1172-4, BP11724LC, BP1172N119, BP2619-100, NC9749337, O3688-4  

Synonyms: NMP; N-Methylpyrrolidone; N-Methylpyrrolidinone; N-Methyl-2-pyrrolidone; N-
Methyl-2-pyrrolidinone; M-Pyrol; 1-Methyl-2-pyrrolidone; solvent in paint strippers.  

Company Identification: 
              Fisher Scientific 

              1 Reagent Lane 
              Fair Lawn, NJ 07410  

For information, call: 201-796-7100  
Emergency Number: 201-796-7100  

For CHEMTREC assistance, call: 800-424-9300  

For International CHEMTREC assistance, call: 703-527-3887  

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

872-50-4 1-Methyl-2-pyrrolidinone 99  212-828-1 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear colorless liquid. Flash Point: 91 deg C. 

Warning! Causes eye, skin, and respiratory tract irritation. May cause harm to the 

unborn child. Combustible liquid and vapor. May be harmful if swallowed, inhaled, or 
absorbed through the skin. Light sensitive. Hygroscopic (absorbs moisture from the air).  

Target Organs: Respiratory system, eyes, skin.  
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Potential Health Effects  

Eye: Causes eye irritation. May cause temporary corneal clouding.  
Skin: Causes skin irritation. May be harmful if absorbed through the skin. Not expected to 

cause an allergic skin reaction. Because of the high permeability rate of N-
methylpyrrolidone in human skin, prolonged exposures should be avoided.  

Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea.  
Inhalation: Causes respiratory tract irritation. May cause headache. Material has a very 

low vapor pressure and inhalation exposures are not expected unless material is heated or 
misted.  

Chronic: Prolonged or repeated skin contact may cause dermatitis. Adverse reproductive 

effects have been reported in animals. Testicular effects in rats were noted after repeated, 
high-dose oral and inhalation exposures.(BASF)Human occupational exposure has been 

associated with chronic eye irritation, headaches, and irritant contact dermatitis. Airborne 
concentrations of 49 to 83 ppm are intolerable.(REPROTEXT)  

Section 4 - First Aid Measures  

 

 

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 
minutes. Get medical aid.  

Skin: In case of contact, flush skin with plenty of water. Remove contaminated clothing and 
shoes. Get medical aid if irritation develops and persists. Wash clothing before reuse.  

Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 
personnel. Never give anything by mouth to an unconscious person. Get medical aid.  

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.  

Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 
General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. During a 
fire, irritating and highly toxic gases may be generated by thermal decomposition or 

combustion. Combustible liquid and vapor.  

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or appropriate foam.  
Flash Point: 91 deg C ( 195.80 deg F)  

Autoignition Temperature: 245 deg C ( 473.00 deg F)  
Explosion Limits, Lower:1.3%  

Upper: 9.5%  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  
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Section 6 - Accidental Release Measures  

 

 
General Information: Use proper personal protective equipment as indicated in Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place 
in suitable container. Remove all sources of ignition. Provide ventilation.  

Section 7 - Handling and Storage  

 

 

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before 
reuse. Use with adequate ventilation. Avoid contact with eyes, skin, and clothing. Keep 

away from heat and flame. Avoid breathing vapor or mist.  
Storage: Keep away from sources of ignition. Store in a cool, dry place. Store in a tightly 

closed container. Keep under a nitrogen blanket.  

Section 8 - Exposure Controls, Personal Protection  

 

 
Engineering Controls: Facilities storing or utilizing this material should be equipped with 

an eyewash facility and a safety shower. Use adequate ventilation to keep airborne 
concentrations low.  

Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

1-Methyl-2-pyrrolidinone none listed  none listed  none listed  

 

OSHA Vacated PELs: 1-Methyl-2-pyrrolidinone: No OSHA Vacated PELs are listed for this 

chemical.  
Personal Protective Equipment  

Eyes: Wear chemical splash goggles.  
Skin: Wear appropriate gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved 

respirator if exposure limits are exceeded or if irritation or other symptoms are experienced.  
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Section 9 - Physical and Chemical Properties  

 

 
Physical State: Liquid  

Appearance: clear colorless  
Odor: amine-like - mild odor  

pH: 8.5-10.0 (100 g/l H2O)  
Vapor Pressure: 0.342 mm Hg @ 25 deg C  

Vapor Density: 3.4 (air=1)  
Evaporation Rate:Not available.  

Viscosity: 1.65 cps @ 25 deg C  

Boiling Point: 202 deg C @ 760 mm Hg  
Freezing/Melting Point:-24 deg C  

Decomposition Temperature:Not available.  
Solubility: Soluble.  

Specific Gravity/Density:1.030  
Molecular Formula:C5H9NO  

Molecular Weight:99.13  

Section 10 - Stability and Reactivity  

 

 
Chemical Stability: Stable at room temperature in closed containers under normal storage 

and handling conditions.  
Conditions to Avoid: Light, ignition sources, excess heat, exposure to moist air or water.  

Incompatibilities with Other Materials: Strong oxidizing agents, strong acids.  
Hazardous Decomposition Products: Nitrogen oxides, carbon monoxide, carbon dioxide.  

Hazardous Polymerization: Will not occur.  

Section 11 - Toxicological Information  

 

 
RTECS#:       

CAS# 872-50-4: UY5790000  
LD50/LC50: 

CAS# 872-50-4: 

     Draize test, rabbit, eye: 100 mg Moderate; 
     Oral, mouse: LD50 = 5130 mg/kg; 

     Oral, rat: LD50 = 3914 mg/kg; 
     Skin, rabbit: LD50 = 8 gm/kg; 

. 
Sensitization test (guinea pig): negative. test (humans): negative.(Merck)  

Carcinogenicity: 
CAS# 872-50-4: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No data available.  
Teratogenicity: Proposition 65 maximum allowable dose level for developmental toxicity 

for N-methylpyrrolidone is 3200 ug/day for the inhalation route and 17,000 ug/day for the 
dermal route.  
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Reproductive Effects: See actual entry in RTECS for complete information.  

Mutagenicity: See actual entry in RTECS for complete information.  
Neurotoxicity: No data available.  

Other Studies:  

Section 12 - Ecological Information  

 
 

Ecotoxicity: Daphnia: Daphnia: 4897 mg/l; 48 h; EC50Fish: Gold orfe: 4000 mg/l; 96 h; 

LC50Bacteria: >9000 mg/l; 48 h; EC50Algae: >500 mg/l; 72 h; IC50 log Pow = -0.46 
(25°C)BOD5 = 1100 mg/l.COD = 1600 mg/l.  

Environmental: No information available.  
Physical: No information available.  

Other: Biodegradable.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR 

Parts 261.3. Additionally, waste generators must consult state and local hazardous waste 
regulations to ensure complete and accurate classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: Not regulated Not Regulated 

Hazard Class:   

UN Number:   

Packing Group:   

 

Section 15 - Regulatory Information  

 

US FEDERAL 
 
TSCA  

     CAS# 872-50-4 is listed on the TSCA inventory.  
Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  
Chemical Test Rules 

     CAS# 872-50-4: Test for Health Effects  
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Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  
TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  
CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  
SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  
SARA Codes 

     CAS # 872-50-4: immediate, delayed, fire.  

Section 313  
     This material contains 1-Methyl-2-pyrrolidinone (CAS# 872-50-4, 99%),which is subject 

to the reporting requirements of Section 313 of SARA Title III and 40  
Clean Air Act: 

     This material does not contain any hazardous air pollutants.  
     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  
Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under the 

CWA.  
     None of the chemicals in this product are listed as Priority Pollutants under the CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the CWA.  
OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  
STATE 

     CAS# 872-50-4 can be found on the following state right to know lists: Pennsylvania, 
Minnesota, Massachusetts.  

 

California Prop 65 
WARNING: This product contains 1-Methyl-2-pyrrolidinone, a chemical known to the state of 

California to cause developmental reproductive toxicity.  
California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols: 

     T  

Risk Phrases: 
     R 36/37/38 Irritating to eyes, respiratory system and skin.  

     R 61 May cause harm to the unborn child.  
 

Safety Phrases: 
     S 45 In case of accident or if you feel unwell, seek medical advice  

     immediately (show the label where possible).  
     S 53 Avoid exposure - obtain special instructions before use.  

 

WGK (Water Danger/Protection) 
     CAS# 872-50-4: 1  

Canada - DSL/NDSL 
     CAS# 872-50-4 is listed on Canada's DSL List.  

Canada - WHMIS 
     This product has a WHMIS classification of B3, D2A, D2B.  

This product has been classified in accordance with the hazard criteria of the Controlled 
Products Regulations and the MSDS contains all of the information required by those 

regulations.  

Canadian Ingredient Disclosure List 
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Section 16 - Additional Information  

 

MSDS Creation Date: 6/10/2003  
Revision #2 Date: 3/29/2005  
 

The information above is believed to be accurate and represents the best information currently available to us. However, 

we make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and 

we assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the 

information for their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third 

party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if 

Fisher has been advised of the possibility of such damages.  
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Appendix C: Pyralin Product Information 
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1 Introduction 

The PRL-200 is designed for recoating and proof testing polyimide coated fibers.   It operates on a coat, 
cure and test recoat method, whereby a layer of polyimide is applied to the fiber through a die, followed 
by a filament heater to cure the polyimide and upon completing the recoat a linear proof test.  When 
configured and operated properly, the PTR-200-PRL is capable of producing a high quality and a uniform 
polyimide recoat. 

1.1 Parts Checklist 

When unpacking the PTR-200-PRL for the first time, check to make sure that you have the following 
accessories: 

• PTR-200-PRL Automated Polyimide Recoater with Linear Proof Tester 

• 12.0V Power supply (PSU) 

• AC power cord 

• DC power cable 

• RS-232 communication cable 

• Fittings kit 

• Tool kit containing: 

� 1 oz. bottle HD MicroSystems PI2525 Polyimide Recoat Material 

� 1 oz. spare bottle 
� Cotton swabs 

� 5/64” Allen key 

� 3/32” Allen key 
� 0.035” Allen key 

• External vacuum pump with vacuum line 

• PTR-200-CX-PRL Handset Controller 

If you are missing any of the above or need replacements, please contact Vytran. 
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Figure 1:  System Components 

1.2 Powering Up 

The PTR-200-PRL Power Supply Unit (PSU) accepts an AC input of 90-260 VAC; 47-63 Hz.  Connect 
both the AC power cord and the DC power cable to the external Power Supply.  Connect the Handset 
Controller and the DC power cable to the PTR-200-PRL. 

Turn on the power supply and then turn on the PTR-200-PRL using the ON/OFF rocker switch located on 
the back of the recoater.  The PTR-200-PRL will run an initialization process that includes homing the 
recoat die and tensioning motors and operating the recoat die (close/open).  During the initialization 
process, the Handset Controller will display the status of the system.  Once the homing process is 
completed, the Handset Controller displays the Main Menu screen and the PTR-200-PRL is ready for 
recoating. 

1.3 Shutting Down  

To shut down the PTR-200-PRL: 

1. Turn off the PTR-200-PRL using the on/off rocker switch located on the back of the recoater. 
2. Turn off the power supply. 
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2 Controlling the PTR-200-PRL 

The PTR-200-PRL is configured and controlled from Vytran’s PRL-200-CX-PRL Handset Controller, 
which also provides feedback and status of the unit.  If the operator does not need to change parameter 
settings or receive status prompts, the Handset Controller can be removed and the unit operated simply 
by pressing the blue RECOAT and TEST buttons. 

The Handset Controller allows the user to interface with the unit and modify the settings.   The Handset 
Controller is based on a three (3) menus: 

• Main Menu 

• Configuration Menu 

• Options Menu 

Each menu and its contents are described below. 

2.1 Main Menu 

The Main Menu displays the unit status.  From this menu, press the “CFG” button to enter the 
Configuration Menu or press the “OPT” button to enter the Options Menu. 

2.2 Configuration Menus 

There are three (3) levels to the Configuration Menu.  At level one the user can select from five (5) 
topics - Inject, Undercoat, Overcoat, Recoat Length, or Proof Test.  Within each of these topics are the 
parameters which can be viewed and/or copied.  Below is a description of the five (5) topics and each 
topics parameters. 

2.2.1 Inject 

Inject Rate (µl/sec): This parameter is the polyimide injection rate, in microliters per 
second, into the die.  The optimum Inject Rate will be dependant on 
the polyimide material being used. 

Undercoat Qty. (µl): This parameter is the quantity of polyimide material, in microliters, 
injected into the die for the first loop of the head (the undercoat).  
The optimum Undercoat Qty will be primarily dependant on the bare 
fiber diameter, die size, and the length of the recoat. 

Overcoat Qty. (µl): This parameter is the quantity of polyimide material injected into the 
die, in microliters, after the first loop of the head.  The optimum 
Overcoat Qty will be primarily dependant on the die size, and the 
length of the recoat. 

2.2.2 Undercoat 

Head Sweep Vel. (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the bare fiber diameter, die size, and material 
being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

2.2.3 Overcoat 

Number of Overcoats: This parameter is the number of loops the head will make.  The 
optimum Number of Overcoats will be dependant on the polyimide 
thickness layer desired (which will be dependant on the undercoat 
layer thickness and the parameter settings for the overcoat(s)). 

Head Sweep Vel (steps/sec): This parameter is the velocity of the head, in steps/sec, for the first 
loop of depositing polyimide.  The optimum Head Sweep Velocity 
will be dependant on the die size, and material being deposited. 

Left Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during a polyimide deposition.  
The optimum Left Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Left 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 

Left Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the left heater during imidization (the pass 
after deposition).  The optimum Left Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Left Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Right Precure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during a polyimide deposition.  
The optimum Right Precure Temp will be dependant on the Head 
Sweep Velocity, and material being deposited.  The temperature is 
calibrated at the center of the heater while stationary.  The Right 
Precure Temp is designed to evaporate the volatiles of the polyimide 
being deposited. 
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Right Cure Temp 
(degrees centigrade): 

This parameter is the approximate temperature, in degrees 
centigrade, applied to the right heater during imidization (the pass 
after deposition).  The optimum Right Cure Temp will be dependant 
on the Head Sweep Velocity and the polyimide material.  The 
temperature is calibrated at the center of the heater while stationary.  
The Right Cure Temp is designed to imidize the polyimide after the 
volatiles have been evaporated. 

Overlap Delta (mm): This parameter is the additional distance, in millimeters, the head 
will travel on each pass.  This will effectively taper the transition from 
original polyimide to recoated polyimide. 

2.2.4 Recoat Length 

Recoat Length (mm): This parameter is the desired bare fiber length, in millimeters, to be 
recoated.  The actual recoat length will be approximately 8 
millimeters longer on each end in order to compensate for the width 
of the head and the fiber load position. 

2.2.5 Proof Test 

Proof Test Units: This menu allows the user to select the desired units for displaying 
the Proof Test Level.  Unit selections are: Newtons, kpsi, and grams. 

Proof Test Level (units): This parameter is the Proof Test Level, in units user selected, to be 
applied after the recoat has been completed. 

Proof Test Rate (mm/sec) This parameter is the rate, in millimeters per second, at which the 
Proof Test Level will be applied.  The optimum rate is that which 
achieves the desired proof test level within 3 - 5 seconds of load 
applying time. 
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2.3 Options Menu 

From the Options Menu, various system level configuration parameters and functions can be edited or 
executed. 

Recoat Tension (Newtons): This parameter is the tension, in Newtons, applied to the fiber prior 
to initiating a recoat.  The PTR-200-PRL also monitors the tension 
during the recoat and will automatically abort if the tension varies 
significantly from the Recoat Tension.  The auto abort is intended to 
protect both the die and fiber. 

Heater Settle Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
heater to stabilize when changing temperatures. 

Die Close Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
die to close prior to execution of the subsequent process. 

Fiber Unload Time (msec): This parameter is the amount of time, in milliseconds, allowed for the 
operator to unload the fiber prior to the PTR-200-PRL performing a 
system reset. 

Inject to Die Qty (µL) This option is the quantity of polyimide material, in microliters, which 
will be injected into the die upon entering the quantity.  This option is 
intended for use when changing materials or purging the system 
prior to storage. 

Head to Home: This option performs a homing of the head and is useful as a 
diagnostic tool. 

Tension Home: This option performs a homing of the proof test load cell and is 
useful as a diagnostic tool. 

Move Head to Start: This option performs a movement of the head to the start position.  
The start position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Move Head to Stop: This option performs a movement of the head to the stop position.  
The stop position is calculated based upon the recoat length, 
overlap delta, and the number of overcoats.  Use of the Head to 
Start and Head to Stop options enables the user to verify the correct 
recoat length has been entered. 

Recoat Request State: This option enables or disables the request to input a recoat length 
each time the process is run.  This option is primarily used when the 
length to be recoated varies significantly from recoat to recoat. 

Set/Run Purge Cycles: This option is the number of recoat pump purge cycles that will be 
run upon entering the quantity. 

Recoat Tension This option is the amount of tension that will be applied to the fiber 
prior to the recoating. 
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2.4 Parameter Limits 

Parameter Min Max 
Inject Rate (µL/sec) 0.01 2.00 
Undercoat Qty (µL) 0.01 10.00 
Overcoat Qty (µL) 0.01 10.00 
Undercoat Head Sweep Vel (mm/sec) 0.01 20.00 
Undercoat Left Precure Temp (°C) 100 200 
Undercoat Left Cure Temp (°C) 100 300 
Undercoat Right Precure Temp (°C) 100 200 
Undercoat Right Cure Temp (°C) 100 300 
Number of Overcoats 1 10 
Overcoat Head Sweep Vel (mm/sec) 0.01 20.00 
Overcoat Left Precure Temp (°C) 100 200 
Overcoat Left Cure Temp (°C) 100 300 
Overcoat Right Precure Temp (°C) 100 200 
Overcoat Right Cure Temp (°C) 100 300 
Overlap Delta (mm) 100 200 
Recoat Length (mm) 0 2 
Proof Test Level (Newtons) 0 20 
Proof Test Rate (mm/sec) 0.1 5.0 
Recoat Tension (Newtons) 2 10 
Heater Stabilize Time (msec) 1 10000 
Die Close Time (msec) 250 2500 
Fiber Unload Time (msec) 5000 30000 
Heater Stabilize Time (msec) 1 10000 
Inject to Die Qty (µL) 1 100 
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2.5 Configuration Menu Flow Chart 

This flowchart is a guide for navigating through the Configuration Menu, and shows the display prompts 
and button key presses for viewing and editing the Configuration Parameters. 

 
PRL-200-Cx

Params = CFG
Option =OPT

CFG

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject SELECT

Scroll=1 Escape=ESC

INJECT PARAMETERS
Inject Rate

1

SELECT

Save=CFG Escape=ESC

INJECT RATE
Old = 0.35 ul/s
New = 0.40 ul/s

CFG
SET INJECT RATE

New = 0.040 ul/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Undercoat Quantity

Save=CFG Escape=ESC

UNDERCOAT QUANTITY
Old = 01.06 ul
New = 01.25 ul

CFG
UNDERCOAT QUANTITY

New = 01.25 ul
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

INJECT PARAMETERS
Overcoat Quantity

Save=CFG Escape=ESC

OVERCOAT QUANTITY
Old = 00.35 ul
New = 00.21 ul

CFG
OVERCOAT QUANTITY

New = 00.21 ul
Writing to PRL-200

please wait...

1

ESC

1

1 ESC

ESC

ESC

ESC

ESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Undercoat SELECT

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT HEAD VEL
Old = 00.4 mm/s
New = 00.3 mm/s

CFG
UNDERCOAT HEAD VEL

New = 00.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
UNDERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

UNDERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

UNDERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
UNDERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESCESC

ESCESC

ESCESC

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Overcoat SELECT

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Head Sweep Velocity

1

SELECT

Save=CFG Escape=ESC

OVERCOAT HEAD VEL
Old = 01.0 mm/s
New = 01.3 mm/s

CFG
OVERCOAT HEAD VEL

New = 01.3 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT L-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT L-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Left Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT LEFT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT LEFT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Precure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT R-PRECURE
Old = 150 °C
New = 155 °C

CFG
OVERCOAT R-PRECURE

New = 155 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Right Cure Temp

1

SELECT

Save=CFG Escape=ESC

OVERCOAT RIGHT CURE
Old = 190 °C
New = 195 °C

CFG
OVERCOAT RIGHT CURE

New = 195 °C
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Number of Overcoats

1

SELECT

Save=CFG Escape=ESC

SET NO. OF OVERCOATS
Old = 04
New = 05

CFG
SET NO. OF OVERCOATS

New = 05
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

OVERCOAT PARAMETERS
Overlap Delta SELECT

Save=CFG Escape=ESC

SET OVERLAP DELTA
Old = 1.0 mm
New = 1.2 mm

CFG
SET OVERLAP DELTA

New = 1.2 mm
Writing to PRL-200

please wait...

1

ESC

ESC

ESCESC

ESC ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

ESC

1

ESC
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Length

Scroll=1 Escape=ESC

SELECT SUB-MENU
Proof Test

SELECT

Save=CFG Escape=ESC

RECOAT LENGTH
Old = 10 mm
New = 12 mm

CFG
RECOAT LENGTH

New = 12 mm
Writing to PRL-200

please wait...

SELECT

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Level

1

SELECT

Save=CFG Escape=ESC

PROOF TEST LEVEL
Old = 109 kpsi
New = 125 kpsi

CFG
PROOF TEST LEVEL

New = 125 kpsi
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Step Rate

1

SELECT

Save=CFG Escape=ESC

PROOF TEST RATE
Old = 2.0 mm/s
New = 1.8 mm/s

CFG
PROOF TEST RATE

New = 1.8 mm/s
Writing to PRL-200

please wait...

Scroll=1 Escape=ESC

PROOF TEST PARAMETERS
Proof Test Units

1

SELECT

Scroll=1 Escape=ESC

PROOF TEST UNITS
kpsi

PROOF TEST UNITS
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Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
N

PROOF TEST UNITS
N

Writing to PRL-200
please wait...

SELECT

1

Scroll=1 Escape=ESC

PROOF TEST UNITS
g

PROOF TEST UNITS
g

Writing to PRL-200
please wait...
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1

ESC

ESC

1
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2.6 Options Menu Flowchart 

This flowchart is a guide for navigating through the Options Menu, and shows the display prompts and 
button key presses for editing parameters and executing system related functions. 

PRL-200-Cx

Params = CFG
Option =OPT

OPT

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old =  053
New = 059

CFG
RECOAT TENSION

New = 059
Writing to PRL-200

please wait...

ESC

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Heater Settle Time SELECT

Save=CFG Escape=ESC

HEATER SETTLE TIME
Old = 03.00 s
New = 04.00 s ESC

HEATER SETTLE TIME
New = 04.00 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Inject ot Die Qty SELECT

Save=CFG Escape=ESC

INJECT TO DIE QTY
Old = 100 µl
New = 110 µl ESC

INJECT TO DIE QTY
New = 110 µl

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Fiber Unload Time SELECT

Save=CFG Escape=ESC

FIBER UNLOAD TIME
Old = 10 s
New = 15 s ESC

FIBER UNLOAD TIME
New = 15 s

Writing to PRL-200
please wait...

CFG

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Die Close Time SELECT

Save=CFG Escape=ESC

DIE CLOSE TIME
Old = 1500 ms
New = 2000 ms ESC

DIE CLOSE TIME
New = 2000 ms

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

1
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Scroll=1 Escape=ESC

SELECT SUB-MENU
Head to Home SELECT Re-Homing Die Head

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Tension Home SELECT

Re-Homing Proof Test

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Start SELECT

Moving Head to Start

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Move Head to Stop SELECT

Moving Head to Stop

please wait...

1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Request State SELECT

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Enabled ESC

Scroll=1 Escape=ESC

RECOAT REQUEST STATE
Disabled ESC1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Set/Run Purge Cycles SELECT

Save=CFG Escape=ESC

SET/RUN PURGE CYCLES
Old = 5
New = 7 ESC

SET/RUN PURGE CYCLES
New = 7

Writing to PRL-200
please wait...

CFG1

Scroll=1 Escape=ESC

SELECT SUB-MENU
Recoat Tension SELECT

Save=CFG Escape=ESC

RECOAT TENSION
Old = 053
New = 058 ESC

RECOAT TENSION
New = 058

Writing to PRL-200
please wait...

CFG

ESC

ESC

ESC

ESC

ESC

ESC

ESC
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2.7 Abort Flowchart 

Even after the recoat process has been initiated it is possible to abort the process if required.  The Abort 
Flowchart shows the display prompts and button key presses to abort a recoat process. 

PRL-200-Cx

Recoating...

ESC

Yes=SELECT No=ESC

!!  PLEASE CONFIRM  !!

Abort Macro?

SELECT

ESC

ESC

ABORTING

please wait...

ABORT COMPLETE

Remove Fibre, then
Press ESC to Reset

System Resetting....

please wait...

PRL-200-Cx

SYSTEM READY

PRL-200--Cx

Params = CFG
Option = OPT

5s

 

 



 Recoat Injection System 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 15 

3 Recoat Injection System 

The PTR-200-PRL has an automatic recoat injection pump fitted inside the unit.  The pump is based on 
an automated syringe and distribution valve that can select one of three ports (Fill, Purge, or Inject) 
through which it can either draw or inject recoat material (see Figure 3).  A bottle containing recoat 
material is installed directly on the pump, with the pump “Fill” tube inserted into the bottom of the bottle.  A 
“Purge” tube runs from the pump to the top of the recoat bottle, and is used for cycling material back into 
the bottle.  An “Inject” tube runs from the pump to the inject port of the die, which is located in the center 
of the lower right die.  Once all air is purged from the injection system, the pump provides very accurate 
control of the volume and velocity of recoat material injection. 

The recommended recoat material for use in the PTR-200-PRL is Pyralin PI2525, which is manufactured 
by HD MicroSystems.  This is a fast imidizing at lower temperature coating.  Do not attempt to use 
alternate recoat materials without first consulting Vytran on compatibility with the PRL. 

Note:  Pyralin PI2525 recoat material does have a limited shelf life of approximately 24 months from date 
of manufacture when stored at 0 to 18 degrees Centigrade.  PI2525 is stable at room temperature (21 
degrees Centigrade) for approximately 4 weeks with no significant change in properties.  Using material 
that has passed its expiration date may cause both pump performance and recoat quality issues. 

3.1 Priming the Injection System 

It is very important to remove all air from the recoat injection system prior to performing a recoat.  When 
operating the system for the first time, the pump must be filled with recoat material and cleared of all air in 
the pump and tubing.  In order to clear the inject tube, recoat material must be injected out through the 
mold inject port and collected and disposed of.  Make sure to have cotton swabs and NMP (1-Methyl-2-
pyrrolidinone) available for this purpose prior to starting this procedure.  NMP is the recommended 
solvent for cleaning uncured polyimide recoat material. 

WARNING:   Polyimide recoat materials can be hazardous to your health if not handled properly.  Read 
the Material Safety Data Sheet provided in Appendix X, and make sure to follow all precautionary 
guidelines when working with this material.  

To prime the recoat injection system: 

1. Turn off power to the PTR-200-PRL. 
2. Remove the front plate of the PTR-200-PRL by using the 3/32 Allen wrench provided in the tool 

kit to remove the four (4) black socket-head cap screws located at the corners of the plate.  
3. The recoat pump is located on the left side of the PTR-200-PRL as shown in Figure 2.  Unscrew 

the brown recoat bottle located at the front of the pump and remove by angling out through the 
front opening. The red Fill tube will flex to allow removal.  

4. For new systems, replace the empty recoat bottle shipped with the unit with a new bottle of recoat 
material.  For systems that have previously been run with recoat material, the recoat injection 
system should be flushed clean prior to adding new material (see 5.5). 

5. Screw the new recoat bottle into place and replace the front panel and the four (4) socket head 
cap screws. 



 Recoat Injection System 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 16 

 

Figure 2: Recoat Bottle Access 

6. Turn on power to the PRL-200 and wait for the system to initialize. 
7. Execute five (5) Purge cycles (Options menu on Handset Controller).  Each purge cycle will draw 

100 microliters of recoat material from the bottom of the recoat bottle through the red Fill tube and 
inject material back into the top of the recoat bottle through the green Purge tube (see Figure 3).  
Five (5) Purge cycles are required to fill the pump with recoat material and force any air out of the 
pump system.  This will take approximately 15 minutes to complete. 

8. After the pump has completed its Purge cycles, the Inject tube that runs from the pump to the die 
must also be filled with recoat material and purged of air.  Have cotton swabs and cleaning 
solution (NMP) available prior to proceeding. 

 

Figure 3: Recoat Material Flow 

9. Set the Inject to Die Qty to 100µl (Options menu on Handset Controller). 
10. Execute the inject command (press “Select” on the Handset Controller). 
11. Watch for recoat material to emerge from the die inject port located at the center of the center of 

the bottom right die (see Figure 5).  Make sure to collect the recoat material with a cotton swab as 
it comes out of the die injection port.  Do not allow recoat material to run down between the die. 

12. Execute three (3) additional “Inject 100” sequences to purge air completely from the inject tube. 
Note:   Because the injection pump holds 100µl of recoat material, there will be a delay of 
approximately one minute between the second and third inject sequences while the pump refills. 
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13. After purging the inject tube, the recoat material should run freely from the die without bubbles.  If 
bubbles are still present, run additional inject sequences. 

14. Once the pump and the inject tube are purged, clean the die of all excess recoat material (see 
3.2). 

Note:   Because the syringe in the recoat pump is mounted vertically, it is possible that an air bubble may 
still be trapped at the tip of the syringe after the above priming process.  This air bubble will very slowly 
rise to the top of the syringe after which time it can be purged out.  It is therefore recommended that at 
least one (1) additional Purge cycle is run the next day after the initial priming of the system. 

3.2 Cleaning the Die 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP (1-Methyl-2-pyrrolidinone).  
NMP is the solvent for PI2525 and can be used to soften and lift away any residual recoat material.  Wipe 
the top and both sides of the die using very light pressure only.  Wipe both the left and right and top and 
bottom of the die set.  If the die does have an accumulation of recoat material stuck to it, allow the 
cleaning solution time (60-90 seconds) to soften and lift any material.  After cleaning the die gently blow 
clean (canned) air across the die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:   The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  



 Recoat Injection System 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 18 



 Recoat and Proof Test Process 

Vytran LLC: PTR-200-PRL Polyimide Recoater Operator’s Manual Version 1.2 19 

4 Recoat and Proof Test Process 

4.1 The Polyimide Recoat Process 

The PTR-200-PRL utilizes two Fiber Holding Blocks (FHB’s) to securely clamp and position the fiber prior 
to recoating.  The right-hand FHB has a linear drive mechanism for applying tension to the fiber.  A load 
cell is incorporated into the linear drive mechanism for monitoring recoat tension.  Once the fiber is 
positioned and securely clamped in the FHB’s, pressing the recoat button will initiate an automated recoat 
process.  The right-hand FHB will move to the right until the Recoat Tension is reached.  With the fiber 
held under tension, the right die is closed and the Undercoat Quantity of material is injected into the die 
and the right heater is set to the Precure Temperature.   The recoat head will move to the left depositing 
material while the right heater will precure the material.  Upon reaching the appropriate length, the left die 
will close and additional recoat material will be injected into the die.  The left heater is set to the Precure 
Temperature and the right heater to the Cure Temperature.  The recoat head moves to the right 
depositing material while the right heater fully cures the previously precured material and the left heater 
precures the newly deposited material.  Returning to the start position is defined as one loop or pass as 
the material initially deposited has been fully imidized. 

This process is repeated until the desired recoat thickness has been achieved.  A tension test is 
performed at the conclusion of the recoat process to verify fiber integrity.  The recoated fiber is unloaded 
and the unit resets itself in preparation for the next recoat. 

4.2 The Fiber Holding Blocks, V-Grooves, and Insert s 

The FHBs are designed to accommodate a range of fiber buffer and cladding sizes through the use of 
changeable, bottom, FHB inserts.  The top insert is spring loaded and does not require any change for 80 
or 125 micron fibers.  The bottom inserts are V-groove, and incorporate vacuum feed to assist in loading 
the fiber.  The V-groove provides mechanical alignment to the recoat die.  V-groove inserts are labeled 
according to clamping diameter in microns.  Beyond the V-groove inserts are rubber inserts.  The rubber 
inserts provide the clamping force and surface area required for tensioning and tension testing. 

4.3 Stripped Fiber Requirements 

The fiber to be recoated should be free of debris and have a smooth, continuous transition in the jacket 
strip region.  The jacket interface should not extend beyond the original coating diameter. 
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4.4 Loading 

To load the fiber for recoating: 

1. If the Fiber Holding Block (FHB) tops are closed, open the FHB tops (see Figure 4).  The head 
will move to the start position and the internal vacuum pump will turn on to aid in loading the 
fibers. 

 

Figure 4: Recoat and Proof Test Components 

2. If the FHB tops are open, the load fiber process can be initiated, by either pressing the blue 
RECOAT button or by closing and reopening both left and right FHB tops. 

3. Check that the correct FHB inserts (top and bottom) are installed and that they are free from 
debris.  Position the fiber in the left-hand FHB V-groove, with the stripped section to the left of the 
left heater.   Lower the fiber into the right-hand FHB V-groove.  The FHB vacuum should hold the 
fiber in place. 

4. Manually position the fiber in the FHBs so that the right jacket interface is in line with the left edge 
of the recoat head (see Figure 5).  Verify that the fiber is centered in the left and right die. 
Note:   Damage to the die may occur if the fiber is not centered in the die when they close. 

 

Figure 5: Fiber Position 
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5. Gently close the FHB lids.  This will capture the fiber and turn off the external vacuum pump. 
6. The fiber is now ready to be recoated. 

4.5 Recoating 

To recoat the fiber: 

1. Visually confirm that the fiber is loaded properly, if not reload the fiber. 
2. Initiate the recoat process by pressing the blue RECOAT button on the unit or the START button 

on the Handset Controller.  The recoat process is fully automated as follows: 
a. The right-hand FHB will begin moving to the right, applying tension to the fiber. 
b. Once the Recoat Tension is reached, the right-hand block will stop moving. 
c. The handset controller will await input from the operator verifying the correct fiber position in 

the die.  Upon confirming the correct fiber position to the handset the process will continue. 
d. The right die will close and the Undercoat Qty will be injected at the Inject Rate into the die.  

The right heater will be set to the Right Precure Temp and the head will pause for the Heater 
Stabilize Time. 

e. The head will move to the left at the Undercoat Head Sweep Vel depositing material while the 
right die evaporates the volatiles. 

f. Upon reaching the appropriate length, the left die will close and the Undercoat Qty will be 
injected at the Inject Rate into the die.  The right heater will be set to the Right Cure Temp, 
the left heater will be set to the Left Precure Temp and the head will pause for the Heater 
Stabilize Time. 

g. The head will move to the right at the Undercoat Head Sweep Vel depositing material.  The 
right heater will be imidizing the previously precured material while the left heater is 
evaporating the volatiles from the freshly deposited material.  The head will complete at the 
initial start position plus the overlap delta.  This is defined as one loop or pass as the material 
initially deposited has been fully cured. 

h. The process is repeated (using the Overcoat parameters) until the desired thickness has 
been achieved by the Number of Overcoats (loops or passes). 

i. A tension test is performed at the conclusion of the recoat process to verify fiber integrity.  
The tension is applied to the specified Level at the specified Rate and released. 

3. Proceed to Unloading the Fiber. 

4.6 Proof Testing 

The Peak Tension should be set to ensure that the recoat meets the minimum strength requirement for its 
intended application.  If using units of tension (kpsi), make sure to enter the correct fiber diameter (e.g. 
125 microns) and not the coating diameter. 

WARNING:   Always wear safety glasses when proof testing fiber.  The fiber under test can shatter and 
send glass particles flying. 

To perform a Proof Test: 

1. Load the fiber in the fiber holding blocks (see 4.4).  
2. Check that the proof test parameters are set correctly. 
3. Press the “TEST” button on the PTR-200-PRL. 
4. Upon completion of the Proof Test, raise the fiber holding block tops and remove the proof tested 

fiber. 
Note:   It is not possible to abort a Proof Test once it has been started. 
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4.7 Unloading 

To unload the fiber after recoating: 

1. After the fiber is recoated, the external vacuum pump will turn on to assist in holding the fiber 
during the unloading process. 

2. Hold the fiber securely and lift the left-hand FHB lid.  The fiber will be free to move after lifting the 
lid, so it is important to keep the fiber secured (the V-groove extension is ideal for this). 

3. Carefully lift while guiding the recoated fiber though the heaters. 
Note:  Raising the FHB top will re-initiate the vacuum pump timer for an additional 15 seconds, 
after which time the unit will perform a homing routine.  The recoated fiber should be removed 
within this 15 second window. 

4. Raise the right-hand FHB top and remove the recoated fiber. 
5. Check that no debris is left behind in the FHB V-grooves or on the top clamping surfaces. 

Note:   After a recoat has been removed (or even if there is a recoat failure), an automatic homing routine 
will be run 15 seconds after the left FHB top is raised.  This homing routine will re-set the position of the 
right-hand FHB, and the head.  The system waits for the FHB top to be opened to ensure that the fiber is 
being unloaded.  If both FHB tops are closed prior to the 15-second time-out, the homing routine will be 
run immediately. 

If the PTR-200-PRL homing process is interrupted or fails, all system functionality is disabled to prevent 
possible damage to the equipment.  Remove any fiber from the FHB’s and cycle the power OFF then ON.  
The PTR-200-PRL will initialize and attempt to run the homing process again.  If any further difficulty is 
experienced, contact Vytran Technical Support for assistance. 
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5 Maintenance 

5.1 Planned Maintenance 

The PTR-200-PRL is designed for a production environment to give trouble-free operation provided 
normal planned maintenance is adhered to.  Maintenance and repair procedures should be performed 
only by trained personnel.  Improper service and/or repair could result in the safety features being 
disabled and can also lead to damage that will not be covered under warranty. 

Planned Maintenance Schedule 

 Every Shift Daily Monthly 12 
Months 

Inspect / Clean Fiber Holding Blocks1 √ √ √ √ 

Inspect / Clean die2 √ √ √ √ 

Flush recoat System2 
(as needed) 

  √ √ 

Purge Recoat System2 
(as needed) 

  √ √ 

Replace Recoat Material2 
(as needed)   √ √ 

Check Load Cell Calibration / Re-Cal3    √ 

1  Maintenance operations can be performed by the operator. 
2  Maintenance operation can be performed by trained maintenance personnel. 
3  Vytran certified technician only. 

5.2 Inspecting the Fiber Holding Blocks 

The Fiber Holding Blocks (FHB’s) should be inspected daily for debris and/or damage, which may prevent 
the tops from closing properly and the fiber from being clamped fully.  It is particularly important to make 
sure that the bottom insert V-groove surfaces and the top insert clamping surfaces are free of debris and 
oils.  This will help to ensure that the fiber will not break or slip during tensioning.  Cleaning the metal 
insert surfaces is best accomplished using a cotton-tipped applicator wetted with acetone or alcohol.   For 
embedded debris, a soft cleaning brush may be used.  Cleaning the rubber insert surfaces is best 
accomplished using a cotton-tipped applicator wetted with alcohol.  Do not use acetone as this will dry out 
the rubber causing it to become brittle and crack. 

5.3 Inspecting and Cleaning the Die 

The die of the recoat head should be inspected daily for debris and/or damage which may result in sub-
optimum recoat performance. 

The recoat head assembly contains two die sets (left and right), each with a semi-circular channel running 
longitudinally down the center of their mating surfaces.  When closed, the die form a circular mold cavity 
around the section of fiber to be recoated.  In order for the die to mate flush together, they must be free of 
all dirt and/or coating particles. 

The die should be cleaned with a cotton tipped applicator wetted with NMP.  NMP is the solvent for 
PI2525 and can be used to soften and lift away any residual recoat material.  Wipe the top and both sides 
of the die using very light pressure only.  Wipe both the left and right and top and bottom of the die set.  If 
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the die does have an accumulation of recoat material stuck to it, allow the cleaning solution time (60-90 
seconds) to soften and lift any material.  After cleaning the die gently blow clean (canned) air across the 
die to thin out the NMP. 

CAUTION:   When cleaning the die be cautious not to contact or damage the heaters. 

Note:  The mating surfaces of the die are precision machined.  Use only a soft cotton tipped applicator to 
clean the die.  Do not rub any hard objects across the surface of t he die as this could scratch or 
chip the edges of the die channel and degrade the q uality of the recoat.  

5.4 Load Cell Calibration 

The load cell calibration should be checked every twelve (12) months to ensure that accurate recoat and 
proof test tension is applied to the fiber.  This task must be performed by a Vytran certified technician. 

5.5 Flush Recoat System 

The recoat injection system should be flushed clean every 1 month as part of the recoat material 
replacement procedure.  Before flushing the system, make sure to have cotton tipped applicators and 
cleaning solution (NMP) available prior to proceeding. To flush the system: 

1. Remove the internal recoat bottle and clean all exposed tubing and fittings with NMP. 
2. Install a bottle filled 1/4 full with NMP on the pump. 
3. Run 5 purge cycles. 
4. Remove the bottle, dispose of contaminated NMP.  Refill ¼ full with clean NMP and reinstall. 
5. Run 5 more purge cycles. 
6. Run several inject 100 sequences until NMP runs clear from the die inject port. 

Note:   Make sure to collect material as it comes out of the die inject port.  Do not allow material to 
run between the left and right die. 

7. Remove the bottle of NMP from the pump. 
8. Run several more inject 100 sequences until no more NMP exits the die injection port. 
9. Run one purge cycle.  Make sure to collect any NMP that comes out of the green purge tube at 

the top of the bottle fitting. 
10. Clean all bottle tubing and fittings with NMP. 
11. Install an empty bottle for storage, or a new bottle ¾ filled with fresh recoat material for use.  If 

installing fresh material, proceed to 3.1 Priming the Injection System. 

5.6 Purge Recoat System 

The purge cycle is a process of emptying the recoat material of the Automatic Injector back into the 
recoat material bottle and refilling the pump with fresh recoat material drawn from the bottom of the bottle.  
Running 5 purge cycles is sufficient to entirely fill the pump with fresh recoat material. 

If the system has not been used for an extended period (over 1 week), it is recommended that a single 
purge cycle be run to fill the pump with fresh material. 
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5.7 Replacing Recoat Material 

Recoat material has a finite shelf life and should be replaced every 1 month.  To replace the recoat 
material, first flush the system as outlined in Flush Recoat System (above).  Once the system is flushed, 
fill a clean recoat bottle ¾ full with fresh recoat material and follow the procedures in Purge Recoat 
System (above). 

Note:   The one-ounce internal recoat bottle holds approximately 30,000 micro-liters when full.  The 
number of recoats per fill and the approximate time before the material needs to be refilled can be 
determined based on the volume of material per recoat and the number of recoats per month.  For most 
applications the material will need to be replaced before it runs out.  Even if fresh material is added to the 
internal bottle prior to the Planed Maintenance schedule, the material should still be replaced since mixing 
of the old and new materials occurs. 

5.8 Replacing a Heater 

If a heater is sufficiently damaged such that a quality recoat cannot be performed, then replacement is 
required.  The left and right heaters are identical and DO NOT need to be replaced as a pair.  The 
heaters are comprised of a body which houses a graphite filament.  When installed in the PTR-200-PRL, 
the heater is held in place by electrical contacts at the base of the heater body.  This is a pin/socket 
contact compression fit. 

To remove the heater: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die sets.  This will allow additional access to the heaters. 
3. Grab the body of the filament and using a front to back rocking motion, gently lift the filament 

body (pins) out of the contacts. 
To install the heater: 

1. Inspect the new heater for any deformation of the filament.  If deformation is noted do not install 
nor use the heater. 

2. Hold the filament body (not the graphite filament) and locate the pins into the electrical sockets. 
3. To fully seat the heater, gently push down on the electrical contacts (located on the top of the 

heater). 

5.9 Changing the Fiber Holding Block V-Grooves 

To change a FHB V-groove insert: 

1. Loosen the two (2) set screws accessible from the front of the FHB base using the 0.035” Allen 
key included in the LDC-200 tool kit.  Do NOT remove the set screws completely; one full turn 
counter-clockwise should be sufficient to release the insert.  

2. Remove the FHB V-groove and replace with the desired size.  For dual sided inserts, the label for 
the desired size should face right side up and be readable.  Make sure the vacuum feed ports are 
clear of debris by holding the insert up to a light and checking from behind to make sure light 
passes each of the ports.  Clean if necessary. 

3. Make sure the new insert is fully seated and flush with the inside face of the FHB. 
Note:  The inside face of the FHB is the side closest to the head. 

4. Re-tighten the set screws until they are snug.  Do NOT over tighten. 
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5.10 Replacing the Die 

If the die are sufficiently damage such that a quality recoat cannot be performed, then replacement is 
required.  The top and bottom die are a matched set and are replaced as a pair.  The top die are spring 
loaded which enables a slight pivoting during closure, while the bottom die are fixed mounted to the head. 

To replace the top die: 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  The top die pivots about a center pin which is pressure 
loaded with two (2) small springs.  Remove and retain the top die retainer clip for reuse.  This will 
expose the springs.  Using the die, gently compress the springs.  This will allow a rotation of the 
die by ~45 degrees and a removal of the die from the clamp.  Remove and retain the springs for 
reuse. 

3. Locate and clean the new top die to be installed. 
4. Insert the two (2) springs into the clamp.   With the die rotated ~45 degrees, gently collapse the 

springs with the die.   Align the die pin with the clamp and rotate the die to 0 degrees to install. 
5. Reinstall the die retainer clip. 

To replace the bottom left die (no inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Remove the die from the head. 

3. Locate and clean the new top die to be installed. 
4. Seat the new die into the head and insert the two (2) 5/64” hex socket head cap screws.  Gently 

tighten the screws. 
To replace the bottom right die (with inject port): 

1. Remove any fiber from the unit, clean the die, and shut the unit down.  This will relieve the air 
pressure to the die open/close cylinder. 

2. Manually open the die set to be replaced.  Remove and retain the two (2) 5/64” hex socket head 
cap screws that secure the die to the head.  Gently begin to remove the die from the head.  An 
inject tube will be attached to the die.  This tube will limit the distance the die can be removed 
from the head.  Gently pull the die with the inject tube until resistance is felt 

3. Locate and clean the new top die to be installed. 
4. To release the old die from the inject tube, gently rotate the die while holding the inject tube.  To 

install the new die onto the inject tube, gently rotate the die onto the inject tube while holding the 
inject tube.  Slowly feed the inject tube into the head.  Seat the die into the head and insert the 
two (2) 5/64” hex socket head cap screws.  Gently tighten the screws. 
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Appendix A: MSDS PI2525 
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Appendix B: MSDS NMP 

Material Safety Data Sheet 

1-Methyl-2-pyrrolidinone 
ACC# 08690  

Section 1 - Chemical Product and Company Identification 

MSDS Name: 1-Methyl-2-pyrrolidinone  

Catalog Numbers: AC127630010, AC127630025, AC222080025, AC222085000, 

AC326930010, AC326931000, AC326932500, AC354890025, AC354900025, AC364380010, 
AC364380025, AC364381000, AC368450010, AC368450025, AC368451000, AC610411000, 

BP1172-4, BP11724LC, BP1172N119, BP2619-100, NC9749337, O3688-4  

Synonyms: NMP; N-Methylpyrrolidone; N-Methylpyrrolidinone; N-Methyl-2-pyrrolidone; N-
Methyl-2-pyrrolidinone; M-Pyrol; 1-Methyl-2-pyrrolidone; solvent in paint strippers.  

Company Identification: 
              Fisher Scientific 

              1 Reagent Lane 
              Fair Lawn, NJ 07410  

For information, call: 201-796-7100  
Emergency Number: 201-796-7100  

For CHEMTREC assistance, call: 800-424-9300  

For International CHEMTREC assistance, call: 703-527-3887  

Section 2 - Composition, Information on Ingredients  

 

CAS# Chemical Name Percent EINECS/ELINCS 

872-50-4 1-Methyl-2-pyrrolidinone 99  212-828-1 

 

Section 3 - Hazards Identification  

 

EMERGENCY OVERVIEW 

Appearance: clear colorless liquid. Flash Point: 91 deg C. 

Warning! Causes eye, skin, and respiratory tract irritation. May cause harm to the 

unborn child. Combustible liquid and vapor. May be harmful if swallowed, inhaled, or 
absorbed through the skin. Light sensitive. Hygroscopic (absorbs moisture from the air).  

Target Organs: Respiratory system, eyes, skin.  
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Potential Health Effects  

Eye: Causes eye irritation. May cause temporary corneal clouding.  
Skin: Causes skin irritation. May be harmful if absorbed through the skin. Not expected to 

cause an allergic skin reaction. Because of the high permeability rate of N-
methylpyrrolidone in human skin, prolonged exposures should be avoided.  

Ingestion: May cause gastrointestinal irritation with nausea, vomiting and diarrhea.  
Inhalation: Causes respiratory tract irritation. May cause headache. Material has a very 

low vapor pressure and inhalation exposures are not expected unless material is heated or 
misted.  

Chronic: Prolonged or repeated skin contact may cause dermatitis. Adverse reproductive 

effects have been reported in animals. Testicular effects in rats were noted after repeated, 
high-dose oral and inhalation exposures.(BASF)Human occupational exposure has been 

associated with chronic eye irritation, headaches, and irritant contact dermatitis. Airborne 
concentrations of 49 to 83 ppm are intolerable.(REPROTEXT)  

Section 4 - First Aid Measures  

 

 

Eyes: In case of contact, immediately flush eyes with plenty of water for a t least 15 
minutes. Get medical aid.  

Skin: In case of contact, flush skin with plenty of water. Remove contaminated clothing and 
shoes. Get medical aid if irritation develops and persists. Wash clothing before reuse.  

Ingestion: If swallowed, do not induce vomiting unless directed to do so by medical 
personnel. Never give anything by mouth to an unconscious person. Get medical aid.  

Inhalation: If inhaled, remove to fresh air. If not breathing, give artificial respiration. If 
breathing is difficult, give oxygen. Get medical aid.  

Notes to Physician: Treat symptomatically and supportively.  

Section 5 - Fire Fighting Measures  

 

 
General Information: As in any fire, wear a self-contained breathing apparatus in 

pressure-demand, MSHA/NIOSH (approved or equivalent), and full protective gear. During a 
fire, irritating and highly toxic gases may be generated by thermal decomposition or 

combustion. Combustible liquid and vapor.  

Extinguishing Media: Use water spray, dry chemical, carbon dioxide, or appropriate foam.  
Flash Point: 91 deg C ( 195.80 deg F)  

Autoignition Temperature: 245 deg C ( 473.00 deg F)  
Explosion Limits, Lower:1.3%  

Upper: 9.5%  
NFPA Rating: (estimated) Health: 2; Flammability: 2; Instability: 0  
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Section 6 - Accidental Release Measures  

 

 
General Information: Use proper personal protective equipment as indicated in Section 8.  

Spills/Leaks: Absorb spill with inert material (e.g. vermiculite, sand or earth), then place 
in suitable container. Remove all sources of ignition. Provide ventilation.  

Section 7 - Handling and Storage  

 

 

Handling: Wash thoroughly after handling. Remove contaminated clothing and wash before 
reuse. Use with adequate ventilation. Avoid contact with eyes, skin, and clothing. Keep 

away from heat and flame. Avoid breathing vapor or mist.  
Storage: Keep away from sources of ignition. Store in a cool, dry place. Store in a tightly 

closed container. Keep under a nitrogen blanket.  

Section 8 - Exposure Controls, Personal Protection  

 

 
Engineering Controls: Facilities storing or utilizing this material should be equipped with 

an eyewash facility and a safety shower. Use adequate ventilation to keep airborne 
concentrations low.  

Exposure Limits  

Chemical Name ACGIH NIOSH OSHA - Final PELs 

1-Methyl-2-pyrrolidinone none listed  none listed  none listed  

 

OSHA Vacated PELs: 1-Methyl-2-pyrrolidinone: No OSHA Vacated PELs are listed for this 

chemical.  
Personal Protective Equipment  

Eyes: Wear chemical splash goggles.  
Skin: Wear appropriate gloves to prevent skin exposure.  

Clothing: Wear appropriate protective clothing to prevent skin exposure.  
Respirators: Follow the OSHA respirator regulations found in 29 CFR 1910.134 or 

European Standard EN 149. Use a NIOSH/MSHA or European Standard EN 149 approved 

respirator if exposure limits are exceeded or if irritation or other symptoms are experienced.  
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Section 9 - Physical and Chemical Properties  

 

 
Physical State: Liquid  

Appearance: clear colorless  
Odor: amine-like - mild odor  

pH: 8.5-10.0 (100 g/l H2O)  
Vapor Pressure: 0.342 mm Hg @ 25 deg C  

Vapor Density: 3.4 (air=1)  
Evaporation Rate:Not available.  

Viscosity: 1.65 cps @ 25 deg C  

Boiling Point: 202 deg C @ 760 mm Hg  
Freezing/Melting Point:-24 deg C  

Decomposition Temperature:Not available.  
Solubility: Soluble.  

Specific Gravity/Density:1.030  
Molecular Formula:C5H9NO  

Molecular Weight:99.13  

Section 10 - Stability and Reactivity  

 

 
Chemical Stability: Stable at room temperature in closed containers under normal storage 

and handling conditions.  
Conditions to Avoid: Light, ignition sources, excess heat, exposure to moist air or water.  

Incompatibilities with Other Materials: Strong oxidizing agents, strong acids.  
Hazardous Decomposition Products: Nitrogen oxides, carbon monoxide, carbon dioxide.  

Hazardous Polymerization: Will not occur.  

Section 11 - Toxicological Information  

 

 
RTECS#:       

CAS# 872-50-4: UY5790000  
LD50/LC50: 

CAS# 872-50-4: 

     Draize test, rabbit, eye: 100 mg Moderate; 
     Oral, mouse: LD50 = 5130 mg/kg; 

     Oral, rat: LD50 = 3914 mg/kg; 
     Skin, rabbit: LD50 = 8 gm/kg; 

. 
Sensitization test (guinea pig): negative. test (humans): negative.(Merck)  

Carcinogenicity: 
CAS# 872-50-4: Not listed by ACGIH, IARC, NTP, or CA Prop 65. 

 

Epidemiology: No data available.  
Teratogenicity: Proposition 65 maximum allowable dose level for developmental toxicity 

for N-methylpyrrolidone is 3200 ug/day for the inhalation route and 17,000 ug/day for the 
dermal route.  
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Reproductive Effects: See actual entry in RTECS for complete information.  

Mutagenicity: See actual entry in RTECS for complete information.  
Neurotoxicity: No data available.  

Other Studies:  

Section 12 - Ecological Information  

 
 

Ecotoxicity: Daphnia: Daphnia: 4897 mg/l; 48 h; EC50Fish: Gold orfe: 4000 mg/l; 96 h; 

LC50Bacteria: >9000 mg/l; 48 h; EC50Algae: >500 mg/l; 72 h; IC50 log Pow = -0.46 
(25°C)BOD5 = 1100 mg/l.COD = 1600 mg/l.  

Environmental: No information available.  
Physical: No information available.  

Other: Biodegradable.  

Section 13 - Disposal Considerations  

 

Chemical waste generators must determine whether a discarded chemical is classified as a 
hazardous waste. US EPA guidelines for the classification determination are listed in 40 CFR 

Parts 261.3. Additionally, waste generators must consult state and local hazardous waste 
regulations to ensure complete and accurate classification.  

RCRA P-Series: None listed.  
RCRA U-Series: None listed.  

Section 14 - Transport Information  

 

 US DOT Canada TDG 

Shipping Name: Not regulated Not Regulated 

Hazard Class:   

UN Number:   

Packing Group:   

 

Section 15 - Regulatory Information  

 

US FEDERAL 
 
TSCA  

     CAS# 872-50-4 is listed on the TSCA inventory.  
Health & Safety Reporting List 

     None of the chemicals are on the Health & Safety Reporting List.  
Chemical Test Rules 

     CAS# 872-50-4: Test for Health Effects  
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Section 12b 

     None of the chemicals are listed under TSCA Section 12b.  
TSCA Significant New Use Rule 

     None of the chemicals in this material have a SNUR under TSCA.  
CERCLA Hazardous Substances and corresponding RQs 

     None of the chemicals in this material have an RQ.  
SARA Section 302 Extremely Hazardous Substances 

     None of the chemicals in this product have a TPQ.  
SARA Codes 

     CAS # 872-50-4: immediate, delayed, fire.  

Section 313  
     This material contains 1-Methyl-2-pyrrolidinone (CAS# 872-50-4, 99%),which is subject 

to the reporting requirements of Section 313 of SARA Title III and 40  
Clean Air Act: 

     This material does not contain any hazardous air pollutants.  
     This material does not contain any Class 1 Ozone depletors.  

     This material does not contain any Class 2 Ozone depletors.  
Clean Water Act: 

     None of the chemicals in this product are listed as Hazardous Substances under the 

CWA.  
     None of the chemicals in this product are listed as Priority Pollutants under the CWA.  

     None of the chemicals in this product are listed as Toxic Pollutants under the CWA.  
OSHA: 

     None of the chemicals in this product are considered highly hazardous by OSHA.  
STATE 

     CAS# 872-50-4 can be found on the following state right to know lists: Pennsylvania, 
Minnesota, Massachusetts.  

 

California Prop 65 
WARNING: This product contains 1-Methyl-2-pyrrolidinone, a chemical known to the state of 

California to cause developmental reproductive toxicity.  
California No Significant Risk Level: None of the chemicals in this product are listed.  
 

European/International Regulations 
European Labeling in Accordance with EC Directives 
Hazard Symbols: 

     T  

Risk Phrases: 
     R 36/37/38 Irritating to eyes, respiratory system and skin.  

     R 61 May cause harm to the unborn child.  
 

Safety Phrases: 
     S 45 In case of accident or if you feel unwell, seek medical advice  

     immediately (show the label where possible).  
     S 53 Avoid exposure - obtain special instructions before use.  

 

WGK (Water Danger/Protection) 
     CAS# 872-50-4: 1  

Canada - DSL/NDSL 
     CAS# 872-50-4 is listed on Canada's DSL List.  

Canada - WHMIS 
     This product has a WHMIS classification of B3, D2A, D2B.  

This product has been classified in accordance with the hazard criteria of the Controlled 
Products Regulations and the MSDS contains all of the information required by those 

regulations.  

Canadian Ingredient Disclosure List 
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Section 16 - Additional Information  

 

MSDS Creation Date: 6/10/2003  
Revision #2 Date: 3/29/2005  
 

The information above is believed to be accurate and represents the best information currently available to us. However, 

we make no warranty of merchantability or any other warranty, express or implied, with respect to such information, and 

we assume no liability resulting from its use. Users should make their own investigations to determine the suitability of the 

information for their particular purposes. In no event shall Fisher be liable for any claims, losses, or damages of any third 

party or for lost profits or any special, indirect, incidental, consequential or exemplary damages, howsoever arising, even if 

Fisher has been advised of the possibility of such damages.  
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Appendix C: Pyralin Product Information 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


