l A R T I s A N® Full-service, independent repair center
with experienced engineers and technicians on staff.
‘ e HLNSIEER R OUR We buy your excess, underutilized, and idle equipment

along with credit for buybacks and trade-ins.

YO U r defin il.ive SO U rce sgl;zzﬁﬁqﬁ:;gnj:rii:ic:l?s exactly as you specify.
for quality pre-owned
e Critical and expedited services ¢ Leasing / Rentals / Demos

eq ul p men 1- * In stock / Ready-to-ship * ITAR-certified secure asset solutions

Expert team | Trust guarantee | 100% satisfaction

Artisan Technology Group

(217) 352-9330 I sq|es@qrﬁsqnfg,com I Qrﬁsqmg_com All trademarks, brand names, and brands appearing herein are the property of their respective owners.

Find the Instron 1122 at our website: Click HERE


tel:2173529330
mailto:sales@artisantg.com
https://artisantg.com
https://www.artisantg.com/Scientific/70412-2/Instron-1122-Universal-Testing-Instrument
https://www.artisantg.com/Scientific/70412-2/Instron-1122-Universal-Testing-Instrument

Manual No. M10-1122-1(B)

Instron
Universal Testing Instrument

Model 1122

%

Operating Instructions g
INSTRON

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



PROPRIETARY RIGHTS NOTICE This document and information that it con-
tains are the property of Instron Corporation. Rights to duplicate or otherwise copy
this document and rights to disclose the document and such information to others
and the right to use the information contained therein may be acquired only by
written permission signed by a duly authorized officer of Instron Corporation.

© Copyright 1978—Instron Corporation Revised 1985

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



WARNING

Materials testing systems are potentially dangerous, therefore observance of the following safety

precautions and awareness of the possible dangers involved is essential.
OPERATOR SAFETY

Carefully read installation instructions and operating manuals; observe all WARNINGS and
CAUTIONS.

Ensure that the test set-up to be followed, and the actual test to be performed does not present
a hazard to personnel. Common sense and good judgment are the best safety precautions.

GENERAL SAFETY
The following statements apply to all personnel working on Instron equipment.

1. HIGH SPEEDS AND FORCES

The user of a materials testing system must be aware of its moving operating components which
are, at times, potentially dangerous due to high speeds and forces. No one should be permitted to

operate a testing system who is unaware of its function or unskilled in its use.
2. DISINTEGRATING TEST SPECIMENS

The hazard from the test specimen is entirely the responsibility of the owner and user of the in-
strument. In particular, attention is drawn to the hazards of brittle failure, compressive buckling,
failure of pressurized vessels, and explosive disintegration.

3. SUPPLY VOLTAGES EXCEEDING 50V

Instron designs do not permit operators to be exposed to voltages exceeding 50V under normal
operation of the instrument. However, if any covers are removed from the instrument, care must
be taken and all safety precautions applied when carrying out any servicing procedures. Also, if

fuses are being changed, it is essential to disconnect the instrument from the main power source.

4. ROTATING MACHINERY
The source of power for rotating machinery may be electrical, hydraulic, pneumatic or compressed
gas. Thus it is essential that the test instrument, or equipment, be disconnected from its power

source before removing any cover which gives access to rotating machinery, e.g. belts, gears, SCrews

or shafts.

il
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5.  MEDIUM AND HIGH TEMPERATURE OVENS AND FURNACES

It is essential that a warning notice concerning high temperature operation be displayed whenever
high temperature testing equipment is in use; special handling gear and protective clothing must be
used under these circumstances. High temperature implies all equipment with a temperature exceed-
ing 60°C (165°F). It should be noted that the hazard from high temperature can extend beyond the
immediate area of the test.

6. HIGH PRESSURE COMPRESSED GAS

High pressure compressed gas is potentially dangerous. Operation instructions must be strictly adhered
to. No gas connection should be released unless the gas supply has been disconnected, and the system
pressure and any stored pressure, such as in hydraulic accumulators, have been reduced to zero.

7. HIGH PRESSURE HYDRAULIC FLUID

Do not disconnect any hydraulic coupling without first shutting down the hydraulic pumping system
and checking that stored pressure has discharged to zero.

iv
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Universal Testing Instrument

Model 1122

1.0 INTRODUCTION

Instron universal testing instruments are
highly reliable precision systems for evalu-
ating the mechanical properties of materials.
The advantages of these systems, as accurate
and versatile tools, make them equally adapt-
able to research and development require-
ments as to the repetitive testing applications

of production quality control.

Each instrument includes a loading frame
and control console as separate basic assem-
blies. This configuration, along with port-
ability, allows the instrument to be adapted
to differing space allocations. The modular
design of the control electronics enables an
instrument to be matched to particular test
requirements through the addition of mod-
ular accessories. These electronic control and
readout accessories are readily available and
may be specified initially with the instrument
or added later to extend its capabilities. A
complete range of environmental chambers,
rheometers, and other auxiliary equipment

1-1

can also be added to the system to meet
testing program requirements.

This manual contains the basic instrument
operating instructions, detailed component
and control descriptions, and a summary of
operating principles. Section 7 includes infor-
mation on the accessories that are available

for use with the instrument.

Other manuals provide full maintenance
instructions for the system and basic com-
ponents, and complete details on accessories.

For detailed information about Instron’s
complete line of testing equipment, for con-
sultation on test programs, or for the an-
swers to questions on the operation or main-
tenance of the equipment, contact your local
Instron Regional Sales and Service center
which is listed on the back cover of this

manual.
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2.0 SPECIFICATIONS

TESTING MODES
Tension or compression testing above and

below moving crosshead.

TENSION LOAD RANGES
10 gm (0.1N) to 1,000 Ib (500 kg, 5 kN)
through the use of interchangeable load cells

(and from 1.0 gm on high sensitivity).

COMPRESSION LOAD RANGES

100 gm (1.0N) to 1,000 Ib (500 kg, 5 kN)
through the use of interchangeable load cells
(and from 10 gm on high sensitivity).

LOAD WEIGHING ACCURACY

+0.5% of indicated load or +0.25% of load
range in use whichever is greater, on standard
load ranges. When using Instron series 2511
load cells, this accuracy specification applies
for ranges from full cell capacity to 1/50th
of cell capacity.

CROSSHEAD SPEED RANGE
0.002 to 50 in/min (0.05 to 1,000 mm/min)

CROSSHEAD SPEED SELECTION
14 standard speeds pushbutton selectable.
15th speed selectable at any speed in overall

range.

CROSSHEAD RETURN SPEED
50 in/min (1,000 mm/min) capability.

RATED LOAD/SPEED CAPABILITY
1,000 1b (500 kg, 5 kN) at speeds up to
20 in/min (500 mm/min).

400 1b (200 kg, 2 kN) at speeds up to
50 in/min (1,000 mm/min).

SPEED ACCURACY
+0.1% of set speed at all loads and speeds.

2-1

RECORDER SYSTEM
10 in. (250 mm) strip chart recorder.

PEN RESPONSE
0.5 sec from 5-95% of full range.

CHART SPEEDS
Standard - 1, 2, 5, 10, 20, 50 in/min
(20, 50, 100, 200, 500, 1,000 mm/min).

Optional - 0.1 - 100 in/min (1-1000 mm/min).
Ten speeds pushbutton selectable and ten
speeds proportiona] to crosshead drive.

CHART SERVO RESPONSE
0.5 sec from 5-95% full range. (Chart servo

optional).

FRAME STIFFNESS
100,000 Ib/in (with crosshead in central

position).

HORIZONTAL CLEARANCE BETWEEN FRAME
COLUMNS
15-1/2 in. (405 mm).

CROSSHEAD TRAVEL
40 in. (1,016 mm) excluding load cells, grips
and fixtures. 48 in. (1219 mm) with screw

covers removed.

CROSSHEAD GUIDANCE

Independent crosshead guidance restricts hori-
zontal crosshead motion to 0.003 inches in
any 1.0 inch of crosshead travel and 0.015

inches throughout the full travel.

POWER REQUIREMENTS

1000 watts maximum.

VOLTAGE
Standard - 120 VAC (110-130) single phase.
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Optional (requires external transformer as an
accessory) - 100, 230, or 440 VAC, single
phase.

POWER FREQUENCY
50 or 60 Hz

DIMENSIONS

Console - Width ~ 21-1/4 in. (540 mm)
Depth ~ 31-3/8 in. (797 mm)
Height  39-1/2in. (1003 mm)

Loading Frame -
width  28-1/2 in.(724 mm)
Depth ~ 30-1/2in. (775 mm)
Height ~ 70-1/2 in. (1791 mm)

WEIGHT
Console - 110 1b (50 kg)
Loading Frame - 370 Ib (168 kg)

2-2
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3.0 DESCRIPTION OF SYSTEM OPERATION

3.1 GENERAL CHARACTERISTICS

The Instron universal testing instrument
incorporates a highly sensitive electronic load
weighing system with load cells that use
strain gages for detecting tensile or compres-
sive loads. Figure 3-1 is a functional block

diagram of the instrument.

A specimen to be tested is physically
attached to the load cell by grips for tension
testing or it is table-mounted for compression
testing. Tensile or compressive forces are
applied by a moving crosshead operated by
two vertical lead screws. Positional control of
the moving crosshead is provided by a servo-
mechanism.  Digitally controlled crosshead
speeds are pushbutton-selectable. Direction
and sequence of crosshead movement may be

manually or automatically controlled.

The load weighing system includes a solid-
state load cell signal conditioning amplifier,
providing a wide selection of full scale load
ranges with each load cell. The amplifier
controls provide for adjustment and cali-
bration of the load weighing system to give
accurate and reliable test data. The output of
the load cell amplifier is in a signal form suit-
able for controlling the pen servo system of

the recorder.

Test results are presented on a strip chart
recorder. The recorder pen provides a trace
describing specimen loading, while the chart
movement is indicative of lapsed time at a
pushbutton-selectable speed. Automatic chart
speed control, in conjunction with crosshead

motion, is available as an option.

A number of optional accessories (reference
Section 7) may be added on a modular basis

to increase the versatility of the instrument.

3-1

3.2 LOAD WEIGHING SYSTEM

A number of load cells are available to use
in the load weighing system of this instrument.
These load cells, easily interchangeable, pro-
vide a range of full scale sensitivities from 0-10
grams in tension (0-10 grams in compression)
up to 0-1000 pounds or 500 kilograms. Ten-
sion load cells may be mounted on the fixed
or the moving crosshead. Specimen grips arc
attached to the load cell spindle by a bayonet-
type universal coupling. Exceptions to this
are the lowest range cell with which a simple
hook-on grip is used, and the highest range
tension-compression cells (1,000 1b, 500 kg,
and 5 kN) that use a universal coupling

threaded to the spindle.

When compression cells or combination ten-
sion-compression cells (in compression mode)
are used, they are normally located on the
base of the testing frame beneath the moving
crosshead. Specimens to be tested in com-
pression are placed between a compression
anvil mounted under the moving crosshead
and a compression table on the load cell
spindle.  The compression table may be
either rigidly fixed or self-aligning on a spher-

ical seat.

As an alternative testing method, the load
cell may be mounted beneath or in the
moving crosshead with the anvil fastened to

the base of the loading frame.

Figure 3-2 shows the load weighing system
in block diagram form. Strain gages, arranged
in a bridge circuit in the load cell, are excited
by a stabilized oscillator. An applied load in
the cell causes a proportional change in the
resistance of the strain gages and an unbal-
ance in the bridge. The resulting signal is fed

to a Joad cell amplifier where it is amplified,
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and demodulated. The dc output voltage is
then applied as an error signal to the pen
servo system of the strip chart recorder. The

load cell amplifier also includes controls for

balancing the load cell strain gages to com-
pensate for differing weights of grips, fixtures

and specimens.

{ DEMODULATOR
DRIVER
l OSCILLATOR LOAD CELL
AMPULIFIER
f\l—\, ,
I 390 H
! A 4 , . :
‘ CONTROLS PEN CONTROL
Y l h
" INPUT BUFFER
AMPLIFIER AMPLIFIER ouTPUT ] RECORDER SERVO
| AMPLIFIER AMPLIFIER MOTOR
INPUT
I Lokcoray DEMODULATOR u
1 2
FULL
. SCALE CALIBRATE
> LOAD CONTROL
and [h SERVO
RANGE -3 >; BALANCE
/ SELECTOR POTENTIOMETER
J —

Figure 3-2. Block Diagram of Load Weighing System

The load weighing system is quickly and
accurately calibrated with a signal obtained
by one of two methods. depending on the

load cell type used:

a. By hanging precision weights directly
from a mechanically calibrated load cell.

b. By a precise calibration signal from the
load cell amplifier when using an electrically

calibrated load cell.

The calibration is not affected by any
change in the sensitivity control (FULL
SCALE LOAD) on the load cell amplifier
panel. Normally the procedure is performed
only once for any one load cell. Recalibration
is necessary if the instrument is shut down or
the load cell is changed. As a minimum, the
calibration should be checked once a day.

3-3

The load weighing system, aside from the
recorder, exhibits no mechanical inertia, thus
it does not influence the properties of the
specimen to be measured. The accuracy of
the overall load weighing system is indepen-
dent of the range in use and is better than
0.5% of indicated load or 0.25% of recorder
scale, whichever is the greater. Even higher
readout accuracies can be achieved with the
The speed of
response is limited mainly by the pen speed

use of a digital voltmeter.

of the recorder and necessary filtering in the
load cell amplifier, since the load cells have a

very hlgh frequency response.

Load cells exhibit very little deflection
under an applied load, therefore the motion
of the crosshead alone may be used in most
cases to determine specimen extension except

for stiff metallic specimens.
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3.3 CROSSHEAD DRIVE SYSTEM

The moving crosshead is operated by two
vertical leadscrews that are coupled to a
printed-circuit d.c. drive motor by a timing
belt and multiple V-belt. The transfer pulley
shaft, between the two belts, drives a two-
phase reference resolver through gearing. The
angular position of the resolver shaft is com-
pared electronically with a command signal,
and any resulting error signal is amplified to
drive the printed circuit motor. The motor
turns the resolver shaft in a direction that will
reduce the positional error, and drives the
leadscrews to move the crosshead at a preset

speed.

A simplified block diagram of the crosshead

drive control system is shown in figure 3-3.

All the crosshead control electronics, except
the power amplifier for the drive motor, is
contained in the crosshead control unit lo-
cated in the control console. Mounted on
the panel of this unit are the pushbutton
switches for preset speed, automatic cycling,

and manual control of the crosshead.

Crosshead travel limits are manually set.
Upper and lower adjustable limit stops are
mounted on a vertical limit switch rod in
front of the left-hand column of the loading
frame. Two microswitches, when actuated
by a bracket on the limit switch rod, energize
the upper and lower limit functions in the
crosshead control logic circuitry. Two addi-
tional microswitches, actuated by the same
bracket, remove the crosshead drive motor
power if either of the other limit switches

fail or the control logic is inoperative.

RESOLVER

o BMH7
6000 DRIVER
10 MH7

PHASE

f —~ 5MHz +f
'S ] - +6000

- SPEED
CONTROL SELECTOR |¢—
LOGIC BUTTONS
DIRECTION CROSSHEAD
AND CONTROL UNIT
OPERATIONAL
CONTROLS

COMPARATOR

POWER D.C.
AMPLIFIER DRIVE 3
MOTOR

Figure 3-3. Block Diagram of Crosshead Drive Control System

3.4 RECORDING SYSTEM

The 10-inch (250 mm) strip chart recorder
was specifically designed for use in material
testing systems. The chart drive of the basic
unit is a time-drive system with a 6-speed
reversible stepper motor. Chart direction and

speed are pushbutton selectable.

34

An optional chart drive unit is available
that allows the chart to be automatically con-
trolled in relation to crosshead commands.
Manual or automatic control of the chart
speed and direction is selectable at any of 10
ratios proportional to crosshead speed, or at

any of 10 time-drive speeds.
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The recorder is of modular construction.
The basic single pen unit can be expanded at
any time to a two or three pen configuration
allowing simultaneous multifunction record-
ing. The pen is an easily replaceable ball-

Time Drive Module

Puises from
Chart Drive Unit

LG —— Stepper Motor

Friction Clutch

point cartridge type mounted on ball bear-
ings in a slotted carriageway. The pen drive
system consists of a high performance servo
with a null-balancing slide wire potentiometer
feedback control.

I‘{i _; o To Chart
Drive Roller

Down o— 4

Drive /\
Stop +——  {ogic ' @/

Clock -

Gearbox i

Figure 3-4. Block Diagram of Chart Time Drive System
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Figure 3-5. Block Diagram of Chart Servo Drive System
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4.0 DESCRIPTION OF COMPONENTS AND CONTROLS

4.1 GENERAL

This section describes the function and
shows the location of all components and
operational controls on the Model 1122 test-
ing instrument. Figure 4-1 is an instructional
view for reference in locating various com-
ponents and controls on and within the

instrument.

All electrical interconnections from loading
frame to control console, except main power
and load cell cables, are accomplished by a
This
cable, an integral part of the loading frame

single 10-foot multiconductor cable.

wiring harness, extends from the rear base of
the frame. It terminates in a 90-pin connector
that bolts securely to a receptacle at the rear

base of the control console.
4.2 LOADING FRAME
4.2.1 Main Power

Main electrical power for the 1122 instru-
ment is connected to the outlet panel at the
rear of the loading frame. The receptacle isa
15-ampere rated, U-type ground connector
for 110-130 volts, single phase, 50/60 Hz.
A 10-foot power cord for this voltage is sup-
plied with the instrument. Other main power
voltage options (220/240 volts or 440 volts,
single phase) require an external transformer,

available as an accessory.

An additional 10-foot power cord is sup-
plied for interconnecting power between the
two units. This cable connects from the con-

venience outlet on the loading frame outlet

4-1

panel to the male, U-type ground, input re-
ceptacle on the outlet panel of the control

console.

The main power switch is a 20-ampere
rated circuit breaker located on the left front
base panel of the loading frame. Actuation
of this switch controls electrical power to
both units of the instrument and an optional

accessory console.

A 10-amp fuse, located on the loading
frame outlet panel, is in the convenience out-
let circuit. If this fuse opens, power to the

control console only will be absent.

4.2.2 Crosshead Manual Positioning Knob

Manual positioning of the moving crosshead
is possible by turning a knob mounted on one
This knob is

located beneath a coverplate on the top rear

end of the drive motor shaft.

left-hand corner of the frame base. The cover-
plate is removed by pulling directly up on a
small handle attached to its outer edge.

NOTE:
the crosshead manual positioning control

On the 1122 testing instrument,

can be used only when the instrument’s

main power is switched off.

Manual crosshead positioning is used when
initially setting up for testing. It is also neces-
sary if the crosshead actuates the second level
limit switches. These switches disable the
drive motor power circuit, so the crosshead
must be moved manually. Clockwise rotation
of the knob causes an upward movement of

the crosshead.
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4.2.3 Limit Stops

Adjustable upper and lower crosshead limit
stops are mounted on a rod in front of the
left-hand frame column. These stops, when
positioned by an operator, define the limits
of crosshead travel desired during a test.

Loosening a knurled thumbscrew allows a
limit stop to slide on the rod. Fine adjust-
ment in one direction is made by turning the
hollow screw on the limit actuating bracket
attached to the moving crosshead. When this
bracket engages a stop, the rod is lifted or de-
pressed to actuate an upper or lower limit
switch.

4.2.4 Crosshead Drive Nut Preload Levers

A hand-operated antibacklash lever is lo-
cated on the underside of each end of the
moving crosshead. Each lever must be posi-
tioned,depending upon direction of increasing
test load, in accordance with the label on the
corresponding side of the front face of the
crosshead. The pointers on the labels indicate
direction of increasing loading. The levers are
held in place by socket-head screws that
require a 1/8-inch hex key wrench for re-
moval. Reinstall and tighten these retaining

screws after positioning the levers.

When the levers are properly set, the
driven surface of the drive nut threads are
spring-held against the driving surfaces of the
leadscrew threads. In this manner, motion is
imparted to the crosshead with the initial
turning of the leadscrews.

4.2.5 Drive Motor Circuit Breaker

A circuit breaker for the main drive motor
is located on the rear connector panel of the

loading frame. This breaker protects the
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motor from excessive current that may occur
during a stall condition caused by crosshead

overloading.

4.2.6 Accessory Connections

Several optional accessories connect di-
rectly to the outlet panel on the rear base of
the loading frame. These include a remote
handset for controlling the up, down, and
stop functions of the moving crosshead; an
air kit for controlling pneumatic specimen
grips; a pip marker for event recording pur-
poses, which may be either a hand-held actu-
The

function of these accessories is covered fully

ator, or an elastomeric extensometer.

in separate descriptive literature available

from Instron.

4.3 LOAD CELLS

Load cells available for use with this instru-
The
following paragraphs describe each type of

ment are listed in the chart below.

cell and its use.
4.3.1 Tension Load Celis

The 500-gram tension cell (figure 4-2) is
intended primarily for fiber and light yarn
and wire measurements. It consists of a very
sensitive bending beam. A mechanism in the
cell connects the beam to a wire that is ex-
tended through the hole in the bottom of the
cell. The specimen is attached to this hooked
wire by means of either small clamps or
rings to which the sample has been cemented,
or other techniques that will be determined
by the type of the material. Spring overload
and mechanical stops have been provided to
limit the deflection of the beam so that the
cell will withstand up to 300 grams of over-
loading, including the tare weight of the
attached grip.
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Load Cell Chart for the Model 1122 Testing Instrument

Instron
Load Cell Designation

MAXIMUM CAPACITY

ENGLISH

METRIC

SI

TENSION LOAD CELLS

2511-101
2511-102
2511-103
2511-104
2511-105
2511-106
2511-109
2511-110
2511-111
2511-112

COMPRESSION LOAD CELLS

2511-201
2511-202
2511-203
2511-204
2511-205
2511-208
2511-209
2511-210

TENSION-COMPRESSION
CELLS

2511-301
2511-302
2511-317

50 pounds

200 pounds

50 pounds

200 pounds

1000 pounds

500 grams
2000 grams

50 kilograms

100 kilograms

2000 grams
50 kilograms

100 kilograms

500 kilograms

5 newtons
20 newtons
500 newtons
1 kilonewton

20 newtons
500 newtons

1 kilonewton

5 kilonewtons

4.4
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Figure 4-2. Tension Load Cell, 500 Gram
(Cutaway View)

The other tension load cells, listed in the
preceding chart, also utilize a bending beam
construction, but the load is transmitted by
means of a diaphragm-supported spindle (fig-
ure 4-3). This spindle is spring-loaded upward
against the end of the beam by a force which
is somewhat greater than the rated capacity of
the cell. The externally-applied tension load
unloads the beam so that, should the capac-
ity of the cell be accidentally exceeded, the
spindle merely leaves the beam and contacts
a stop in the case of the cell. A very accu-
rately positioned stop is provided to protect
against overloading in the opposite direction.

These features give the cells a desired
rigidity and ruggedness. Nevertheless, the
proper care should be used to avoid unnec-
essarily rough handling. If a cell has been
overloaded to the extent that the spindle has
been pulled away from the beam, a shift in
the balance point is likely to occur each time
due to changes in the seating conditions.
This does no damage but requires a readjust-

ment of the balance controls. The 2000-
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gram cell is particularly susceptible to this
effect since the spindle preload is only about
2-1/2-kilograms, so operators should use cau-

tion against pulling down too hard when

tightening the grips.

Figure 4-3. Tension Load Cell, High
Capacity (Cutaway View)

4.3.2 Compression Load Cells

Compression cells are similar in design to
tension cells, except that the end of the con-
necting spindle is designed to accommodate
a compression table instead of the bayonet

grip connection (figure 4-4).

If the table is rigidly mounted on the cell,
a bushing should be screwed into the bottom
side which allows the table in turn to be
threaded onto the spindle of the cell. A
special spanner wrench is supplied to tighten

or remove this bushing.

If it is desired that the table be self-aligning,
the bushing should be removed. The table
will rest on the spherical surface at the end of
the spindle and is free to tilt over a small

angle.
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Figure 4-4. Typical Compression Cell

(Cutaway View)

4.3.3 Tension-Compression Load Cells

The 1000-pound, 500-kilogram and 5-kilo-
newton tension-compression cells (figure 4-5)
use a spindle to transmit the load to a
shear element. Strain gages on this element
indicate the applied tension or compression
load. The load cells are rugged and will with-
stand overloads of up to 150% of the cell

capacity.

These cells may be used for both tension
The load

cell can be mounted in the fixed or moving

testing and compression testing.
crosshead for tension tests. The normal
mounting for compression tests is on the base
of the loading frame beneath the moving
crosshead. When used for compression testing,
the recorder pen movement for increasing
load is from right to left. This is opposite to
the pen movement when tension testing, but
may be changed with the POLARITY switch

on the load cell amplifier.

4.6

Figure 4.5, Typical Tension-Compression
Load Cell (Cutaway View)

4.4 LOAD CELL AMPLIFIER

The load cell amplifier, one of the basic
units of the instrument, is located in the con-
trol console. Its function is to signal con-
dition the load cell output to provide an
accurately calibrated positional input signal
All

operational controls are front panel-mounted

to the recorder No. 1 pen drive servo.
(figure 4-6), and function as described below.
4.4.1 Zero Control

The ZERO control is used to adjust the
recorder pen (No. 1) position to a desired 0 on
the chart. Depressing the associated ZERO
pushbutton grounds the input to the final
stage of the amplifier. This enables a recorder
pen zero to be established independently of
any signal from the load cell. One turn of the
10-turn ZERO control will move the recorder

pen approximately 15% of full scale.
4.4.2 Balance Controls

The BALANCE controls determine the

magnitude of a voltage that is summed in

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



Load Cell Ampilifier

Full Scae Load

tn 1 I
Filter @ @ Polarity Coarse

Out

Balance

Medium

Center
Zero

Figure 4-6. Load Cell Amplifier Operational Controls

opposition to the load cell signal output.
The purpose of this voltage is to compensate
for the initial weight imposed on a load cell
by grips and fixtures, and for variations in
electrical characteristics of different load cells.

The sensitivity of these controls will vary
with the setting of the CALIBRATE control
and the setting of the FULL SCALE LOAD
range selector switch.

The COARSE control switches between
taps of a 10-tap transformer secondary. The
sensitivity of each step is approximately 22%
of maximum load cell capacity. The FINE
and MEDIUM controls are 10-turn potenti-
ometers. The range of maximum load cell
capacity covered by each control is +10%
for the MEDIUM control and +2.5% for the

FINE control.
4.4.3 Calibration Control

The CALIBRATION control is used to
adjust the sensitivity of the load cell ampli-
fier in order to establish an accurate relation-
ship between the load cell output signal and
the deflection of the recorder pen. This 10-
turn potentiometer can vary the gain of the
amplifier continuously by a factor of approxi-
mately 3:1.

The CALIBRATION pushbutton switch,
when depressed, completes the calibration

4.7

circuit that is used with electrically-calibrated
type load cells. Completing this circuit intro-
duces an accurate signal as an input to the
load cell amplifier. This provides a calibration
load signal that is similar to placing an accu-
rate calibration weight on the load cell

4.4.4 Full Scale Load Selector

The FULL SCALE LOAD selector is a dual-
type control operated by a knob and an outer
dial. It consists of two stepped attenuators,
having an accuracy of 0.1%, that change the
attenuation of the load cell signal.

The outer dial is a 3-position control that
sets and indicates the minimum and maximum
load range limits. The positions are: 0.1-50,
0.2-100, and 0.5-200 (or 0.5-250 for metric
units). The inner knob is a 10-position con-
trol that sets the load range value of the load
cell capacity which will give a full scale pen
deflection on the recorder. The positions,
depending upon the outer dial setting, are:
0.1, 0.2,0.5, 1, 2, 5, 10, 20, 50, 100, and 200
(or 250 for metric units). An additional
position, CENTER ZERO, is not applicable

to the 1122 testing instrument.

As the outer dial is rotated to change the
load range limits, the six standard load ranges
appear in the white section of the color-coded
dial; the three ultra-high sensitive ranges
appear in the orange section. These ultra-high
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ranges increase the amplifier sensitivity by a
factor of 10X, allowing a wider span of load
ranges with any given load cell. When using
these ultra-high ranges, the FILTER switch
should be set to the IN position. It should be
noted that there is an increased noise level
and some sacrifice in linearity, stability, and
accuracy at these more sensitive load ranges.

4.4.5 Filter Switch

This switch introduces additional filtering
to reduce pen disturbances when the high
sensitivity positions of the full scale load

sclector are used.

When set to the IN position, a low pass
filter is added to the output stage of the load
cell amplifier.  Although increased damping
of the recorder pen servo driving signal occurs,

the steady-state accuracy is not affected.
4.4.6 Polarity Switch

The POLARITY switch enables the load
cell amplifier output signal polarity to be re-
versed by reversing the polarity of excitation
voltage to the load cell. This allows the re-
corder pen zero condition to be set on either

the left or right side of the chart.
4.4.7 Quadrature Adjustment

A quadrature adjustment is required to
compensate for a reactive component on the
load signal due to distributed stray capaci-
tance in the load cell, load cell cable and load
cell amplifier input circuitry. This signal
component, if not properly compensated, will
cause a nonlinear operation of the load
weighing system. The adjustment, a variable
resistor (R3) mounted internally on the load

cell amplifier assembly, is initially factory set
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but should be checked and readjusted periodi-
cally. Small changes in quadrature will result
when load cells are interchanged, and when
the polarity of the load signal is reversed. If
the load cell cable is altered or replaced, the
quadrature must be readjusted. Refer to

paragraph 6.4.2 for this procedure.

4.5 CROSSHEAD CONTROL UNIT

The crosshead control unit contains the
master oscillator and logic circuitry for con-
trolling the speed and directional functions
of the moving crosshead. This unit is the
main element in the closed-loop positional
control system. It supplies the excitation for
the reference resolver that is geared to the
main drive motor, and generates the error
signal that is amplified to drive the motor.

The operational controls are shown in figure
4-7, and function as described below.

4.5.1 Manual Crosshead Control Switches

The UP, DOWN, STOP, and RETURN
pushbutton switches provide manual control
of the moving crosshead. These switches are
lit when actuated and function as follows:

UP - causes crosshead to move up at a
speed preset on CROSSHEAD SPEED selector

switches.

DOWN - causes crosshead to move down
at a speed preset on CROSSHEAD SPEED

selector switches.

RETURN - causes crosshead to return at
50 in/min (1000 mm/min, metric units) to
specimen gage length set by a limit stop. This
switch overrides any preset cycling function.
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4.5.2 Limit Indicator Lamps

The TOP LIMIT lamp lights when the cross-
head reaches the upper first or second level
The BOTTOM LIMIT lamp
lights when the crosshead reaches the lower
These
lamps will be lit only when the crosshead is
at the limit.

limit switch.

first or second level limit switch.

4.5.3 Test Direction Switches

The selection of one of these switches prior
to starting a test determines the return direc-
tion of the moving crosshead. If the initial
test direction from the specimen gage length
position is up, the UP pushbutton must be
depressed; if the initial test direction is down,

the DOWN pushbutton must be depressed.
4.5.4 Overload Indicator Lamp

When the OVERLOAD lamp is lit the 1122
instrument is inoperative, and one of the fol-

lowing conditions exist:

a. The main power is initially turned on:
the lamp will light for approximately 3 sec-
onds duration during an equipment reset

mode.

b. The crosshead actuates an upper or
lower second level limit switch: the crosshead
drive motor input will be disabled and the
machine will go into a stop mode. To recover
from this mode, the main power must be
shut off and the crosshead manually moved

away from the limit switch.

c. A large error signal results from an
the

crosshead drive motor power amplifier will be

excessive loading of the crosshead:

disabled, and the machine will go into a stop

mode. To recover from this mode, the main

4-10

power must be shut off, and the crosshead
positioned manually to relieve the loading.

CAUTION |

If the crosshead manual positioning control
has been used, always ensure that the MOTOR
circuit breaker, located on the outlet panel at
the rear of the loading frame, is ON prior to
restoring the 1122 instrument’s main power.
This action will avoid a possible crosshead
movement with resulting load cell damage if
a rigid specimen is installed.

4.5.5 Max Limit - Cycle/Stop/Return Switches

These switches determine the crosshead
action that will result when a first level upper
or lower limit switch is actuated. The switches
are interlocking, and depressing any onc push-
button will release any other previously se-

lected.

A pushbutton is depressed prior to starting
a test, and the following actions result during
the test:

CYCLE - causes the crosshead to be driven
continuously between the upper and lower

limits at the selected speed.

STOP - causes the crosshead to stop when

either limit is reached.

RETURN - causes the crosshead to be
reversed when the limit is reached in the
initial drive direction; to return, at return
speed, and stop when the other limit or gage

length is reached.
4.5.6 Crosshead Speed Selector Switches
The selection of any one of the 14 CROSS-

HEAD SPEED switches will cause the cross-

head to move, at the speed indicated above
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the pushbutton, when either the UP or DOWN

switches are pressed.

The speed of the crosshead, when the
PRESET SPEED pushbutton is selected, is
determined by the setting of three special
preset speed switches (paragraph 4.5.7). The
lamp above the PRESET SPEED selector will
light when the pushbutton is depressed.

All 15 CROSSHEAD SPEED switches are
interlocking, and depressing any one push-
button will release any other previously se-
lected.

4.5.7 Special Preset Speed Switches

Three rotary switches for setting special
speeds are mounted on the rear right-hand
side of the crosshead control unit’s mother-
board (figure 4-7).
gained by pulling the unit forward out of the
The func-

tion of the switches is for setting any special

Access to the switches is
console until the knobs are visible.

crosshead speed required within the normal
speed range of the unit (.002 to 50 in/min or
.05 to 990 mm/min). This speed may then be
selected by the PRESET SPEED switch.

Each switch has 10 positions, 0-9, but only
positions 1-4 are usable on the right-hand
switch. The left-hand and center switches
make up the first and second digits, respect-
ively, of a two digit number. This number is
multiplied by a scaling factor determined by

the right-hand switch setting as follows:

RH Switch
Position Multiplier
English Metric
0 off (not used) off (not used)
1 1.0 10
2 0.1 1.0
3 0.01 0.1
4 0.001 0.01

4-11

NOTE:
desired, the third digit can only be a “0™.

When a preset speed of 3-digits is

Several examples of preset speeds are shown

below:

Preset LH CTR RH

Speed Switch Switch Switch

Required Setting Setting Setting

English Units

0.003 in/min 0 3 4
40 in/min 4 0 1

Metric Units

0.06 mm/min 0 6 4

900 mm/min 9 0 1

4.6 CHART DRIVE CONTROL - GENERAL

The chart drive control unit is located in
the instrument console directly above the
strip chart recorder assembly. lIts function is
to control the speed and direction of the
recorder chart movement. There are two

chart drive assemblies available: a basic
6-speed unit with a time-drive mode only;
and an optional 10-speed unit, with automatic
chart control and time or proportional drive

modes.

In both units, the front panel switches
interface with control circuitry to provide
the input signal for the chart drive stepper
motor. In the time-drive mode, the clock
pulses are obtained from the master oscillator
in the crosshead control unit. For the pro-
portional mode in the optional unit, the
clock pulses are derived from the crosshead

drive signal.

The chart drive units contain the recorder
pen servo amplifier, and a provision for
mounting two additional servo amplifiers for
optional multiple pen recording systems. Also,
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Figure 4-8. Basic Chart Drive Unit Operational Controls

provision is included for adding a servo ampli-
fiecr for an optional servo chart drive control

for x/y recording of load/strain data.

NOTE:
additional

For chart and pen movements to

oceur, controls on the recorder

must be actuated (reference paragraph 4.9).

4.7 CHART DRIVE - BASIC UNIT

The basic unit provides chart speeds. in a
time-drive mode only, within the range of 1
to 50 inches/minute (20-1000 mm/min, met-
ric units). The operational controls are front
panel-mounted speed and direction switches,

that are shown in figurc 4-8 and function as

described below.

4.7.1 Chart Control Switches

The three pushbutton switches, on the left-
hand side of the front panel, are used to man-
ually control the movement of the recorder
chart. The function of the switches, as in-
dicated by the arrowhead legends, is as fol-

lows:

Top switch depressed - chart motion is
toward the console (reverse) at a speed de-
termined by a preselected CHART SPEED

switch.

Center switch depressed - chart stops.

4-12

Bottom switch depressed - chart motion is
out of the console (forward) at a speed de-
termined by a preselected CHART SPEED

switch.
4.7.2 Chart Speed Selector Switches
A CHART SPEED switch must be de-
pressed to enable the chart forward and
reverse switches to function. The figures
above each of the 6 switches indicate the
chart running speeds in inches/minute (mm/
min. metric units). The switches are inter-
locking, and depressing one will release any

other previously selected.
4.8 CHART DRIVE CONTROL -OPTIONAL UNIT

The optional unit has two identical sets of
speed control switches, designated A and B
speeds, and a PRESET SPEED selector switch.
Chart speeds, within the range of 0.1 to 100
inches/minute (1-1000 mm/min, metric units),
are available with each of 10 switches. Addi-
tional preset speeds within the maximum

speed are also available.

An automatic mode, in conjunction with
an array of 25 pushbuttons, allows a pre-
programming of recorder chart motion to
time-related events of crosshead movement.

A proportional mode allows the chart

motion to be relative to the crosshead motion:
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Figure 4-9. Optional Chart Drive Unit Operational Controls

in speed, with a ratio determined by an A

speed switch; and automatically, in direction.

The operational controls are shown in figure

4-9, and function as described below.

4.8.1 Manual Controls

The column of five pushbutton switches,
on the left-hand side of the front panel, are
used to manually control the movement of
For

these switches to be operative, the MAN

the recorder chart in a time-drive mode.

(manual) pushbutton in the row of four push-
buttons must be depressed. Also, an A
CHART SPEED, B CHART SPEED, or the
PRESET SPEED switch must be depressed.
The five switches are interlocked, and func-
tion as follows:

Top switch selected - chart motion is
toward the console (reverse) at a speed de-
termined by a preselected A CHART SPEED

switch.

Second switch selected - chart motion is
out of the console (forward) at a speed de-
termined by a preselected A CHART SPEED
switch.

Middle switch selected - chart movement

stops.

The bottom pair of switches function the

same as the top pair, as indicated by the

4-13

arrowhead legends, except in conjunction
with the B CHART SPEED switches or the
PRESET SPEED switch.

4.8.2 Operating Mode Switches

The row of four pushbuttons, marked
MAN/EXTL/PROP/AUTO, determine the op-
erating mode of the chart drive unit. These
switches are interlocked and function as fol-

lows:

MAN - selecting this switch allows the re-
corder chart to be operated with the manual
controls as described in paragraph 4.8.1.

EXTL - when this switch is selected, the
chart control information can be from a com-

puter or other external preprogrammed device.

PROP - selecting this switch enables the re-
corder chart to be driven at a speed pro-
portional to the speed of the moving cross-
head. The ratio between the two speeds is set
by selecting an A CHART SPEED switch
directly above the desired ratio figure. When
this mode is selected, all chart functions -
start, reversal, and stop - are controlled by
crosshead command signals.

NOTE: In the PROP mode, the chart does
not return (remains stationary) during the

crosshead return phase.

AUTO - this switch allows the recorder
chart to be controlled automatically in rela-
tion to events of crosshead movement, as

described in paragraph 4.8.3.
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4.8.3 Automatic Controls

The array of 25 pushbutton switches on
the front panel, in conjunction with the
AUTO mode

chart movements to be programmed to IT)OViTlg

switch, enable the recorder

crosshead events. A crosshead event is named
above each column. The resultant chart
action is indicated by the arrowhead legend to
the left of each row. These legends specify
the same chart movement (forward, reverse.
and stop) as those associated with the manual

controls.

The five switches in each column are inter-
locked, and depressing one will release any
other previously selected. The top two rows
of switches relate to the A CHART SPEED
switches, and the bottom two rows to the B
CHART SPEED switches and the PRESET
SPEED switch.
selected, will stop the chart movement when

A center row switch, if
the crosshead event marked above the related

column occurs. Crosshead events which deter-

mine a programmed chart action are:

UP - crosshead moving up the frame.
DOWN - crosshead moving down the frame.
STOP - crosshead stopped.

GL - crosshead at gage length.

RETURN - crosshead returning to gage
length.

4.8.4 Chart Speed Switches

Each of the two rows of CHART SPEED
controls, marked A and B, consist of 10 inter-
locked pushbutton switches. The same speeds

are selectable in each row, as indicated by the

4.14

figures above the row. Also. cach row 1s asso-
ciated with identical sets of manual and auto-
With
type of arrangement, differing chart speeds

matic chart directional controls. this
can be preselected for chart forward and
reverse motions as desired.  The A row of
chart speed switches is additionally related to
the proportional mode of operation as previ-

ously described.
4.8.5 Pre Set Speed Switch

The PRESET SPEED switch and indicator
light are located on the right-hand side of the
panel. This is a push-on. push-off type of
switch and when it is depressed. the indicator
lamp is lit and the B chart speeds are not
This PRESET SPEED switch is
associated with the same manual and auto-
the B

selectable.
matic chart directional controls as
CHART SPEED switches.

A preset speed is initially set by the manual
placement of three single-wire, push-on con-
nectors on tabs. These are located dircctly
behind the unit front panel on the right-hand
side of the base printed circuit board. The
tabs are arranged in three groups:  two of the

groups are cach marked with numbers 1
through 9: a third group is marked 1. +10,
£100, and <1000 (figure 4-10). Located
between the two groups of 1-9 numbers is a

single tab marked 0.

Preset speeds are available between 001
and 99 inches/minute (.01-990 mm/min, met-
ric units). The first and second digits of the
desired speed number are set in the center
This

number is divided by a scaling factor, which

and left-hand groups, respectively.

is selected by connecting the right-hand single-
wire connector to the proper tab in the right-
hand group. If either the first or second digit
of the desired speed is a 07, then connect the
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Figure 4-10. Preset Speed Selection Tabs on Chart Drive Unit Base Printed Circuit Board

corresponding single-wire connector to the
“0” tab located between the left-hand and
center groups.

The preset speed as set on the tabs, has the
units of inches/minute (centimeters/minute
for metric instruments). Several examples of

preset speeds are shown below:

Connector Positions Preset Speed

CTR LH | RH English | Metric
in/min_iem/min [mm/min

0 _ 1 +1000 [ 0.001 [0.001 |0.01

5 5 +100 0.55 |[0.55 |5.5

9 0 10 9.0 9.0 90

3 2 - 32 32 320

4.9 CHART RECORDER

The chart recorcer consists of the platen
assembly, and the chart drive and pen drive
mechanisms. The basic unit has a single pen,
but may be optionally expanded to include
two or three pens with individual pen servo
drive modules. These modules mount on the
rear base of the recorder, below the pen car-

riage.

The platen ascembly includes the paper
drive, supply, and take-up rollers, and a recip-
rocating reller (figure 4-11).

4-15

A pair of small d.c. motors are geared
directly to the supply and take-up rollers.
These motors, with balanced voltages applied.
rotate in opposition to automatically main-
Each

motor is used separately for fast forward and

tain proper tensioning of the chart.
fast reverse chart operation.

The chart drive roller is belt-driven by a
stepper motor (DIGITAL CHART DRIVE
module) mounted on the recorder base be-
neath the platen.  An optional SERVO
CHART DRIVE module, if included, is simi-

- larly located and drives the same belt.

The chart and pen servo control signals are
provided by the chart drive unit (paragraph
4.8). For the chart and pen to function with
these signals, certain recorder controls must
be actuated. These controls are located on
the right-hand side of the recorder platen
(figure 4-12),and function as described below:

NOTE: Controls for two optional pens and
an optional servo drive (CLUTCH/SERVO)

are shown in figure 4-12.

4.9.1 Pen Controls

The three pushbuttons, marked PEN 1, 2,
and 3, are latching switches. Depressing one
of these switches closes the control signal

circuit to the related pen drive motor.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com




PLATEN

IDLER ROLLER

GUIDE ROLLER

CHART TAKE-UP ROLLER

DRIVE ROLLER

—— GUIDE ROLLER

L RECIPROCATING
ROLLER'ASSEMBLY

———— CHART SUPPLY ROLLER

Figure 4-11. Recorder Paper Control System
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Figure 4-12. Chart Recorder Operational
Controls (Basic and Optional)

4.9.2 Chart Controls

The CHART pushbutton switches function

as follows:

SPILL - this latching switch allows the
chart to free-run over the front of the platen,
although the chart may still be operated in
either direction by the chart control unit.
Depressing this switch de-energizes the ten-
sioning motor on the chart take-up roller. A
small weight should be attached to the free
end of the paper to offset the torque of the

supply roller tensioning motor.

NOTE: When the SPILL switch is latched,
the fast forward and fast reverse switches are

inoperable.

Fast Forward/Fast Reverse - these are non-
latching switches that enable the chart to be
moved independently of any other control,
except SPILL, in the directions indicated by
the arrowhead legends. Each switch applies
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tull voltage to a related tensioning motor, de-
energizes the opposing tensioning motor, and
disables the chart stepper motor clutch.

CLUTCH/SERVO - these latching switches
are associated with the optional chart servo
drive control. The CLUTCH switch energizes
the servo control clutch which connects the

417

The SERVO

switch connects the servo amplifier to the

servomotor to the chart drive.
servomotor.

TIME - this latching switch energizes the
chart stepper motor clutch. Depressing this
switch allows chart control by the chart drive

unit in any of the operating modes.
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5.0 INSTALLATION AND PREPARATION FOR USE

5.1 INITIAL INSTALLATION

The design of the 1122 testing instrument
allows a flexibility in installation layout. The
equipment units - loading frame, console,
and optional supplementary console for acces-
sories - may be mounted side by side on a
single table or on separate tables angled for
operating efficiency. These tables must have
the structural strength required to support
the equipment (reference specifications, sec-
tion 2); also, they should place the units at
the proper height for operator access. Sup-
port tables, specifically designed for the 1122
instrument, are available from Instron.

5.1.1 Leveling of Loading Frame

After the 1122 instrument is mounted in
its operating position, level the loading frame
with the four adjustable pads on the base.
Tools required are a 5/8-inch open end
wrench and a bubble level. Use the plate be-
tween the columns of the frame as an indi-
cating surface for the level.

5.1.2 iInterconnection of Units

The cabling essential for interconnecting
the two basic units of the 1122 instrument is
shown in figure 5-1. Not shown is other
cabling supplied for optional accessories that
may be included with the original equipment.

NOTE: It is recommended that a clear
space of at least 3 feet be left behind the
instrument to provide service access and to
avoid damaging the interconnecting cables.

Install the cabling as follows:

a. Fasten signal cable, that extends from
base of loading frame, to right-hand side of
SIGNAL conncctor on console connector

pancl. Fingcr—tightcn retaining screw.

b. Install interconnecting power cable
(16-2-8) from malc receptacle on console
power supply panel to female outlet (10A
MAX) on loading frame outlet pancl.

¢. Plug load cell cable male connector into
receptacle located midway on console rear
pancl.  Mount other end of cable in retainer
clip on loading frame column. Leave slack in
cable to recach any of three possible opera-
tional positions of load cell, as shown in

figure 5-1.

Accessory cabling is accomplished at the
console connector panel and the loading frame
outlet panel as required. All accessory cable
connectors are clearly marked, and additional
instructions are provided in this manual or
with the units. The signal cable for an acces-
sory console fastens to the left-hand side of
the SIGNAL connector on the console con-

nector panel.
5.1.3 Main Power Connection

Ensure that the instrument main power
switch is off. Connect the power cable sup-
plied (16-2-8) to the male receptacle on the
loading frame outlet pancl: then to a power
source of 115 VAC, 50 or 60 Hz, sing]c phusc.
with a 15-ampere rating.
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Figure 5-2. Lifting Recorder to Release Front Panel

Do not connect any power source other
than 110-130 VAC, 50 or 60 Hz to the

instrument.

A separate external transformer (an option-
al accessory) is supplied with the 1122 instru-
ment for specific power sources of 100, 230,
or 440 VAC, 50 or 60 Hz, single phase.

5.2 PREPARING THE RECORDER FOR USE

The chart recorder can be opened in two
directions for access to all components. The
back swings up to expose the pen drive mech-
anism, or the front swings up to expose the
chart drive mechanism and to load the chart

paper.

When opened from the front, two

5-3

interlock switches disable the chart drive

motor and chart tensioning motors.

NOTE: The recorder should always con-
tain properly installed chart paper whenever
the instrument console is energized; other-
wise, the chart tensioning motors will free-run.

5.2.1 Loading Chart Paper

Chart paper is available from Instron, in
10-roll cartons, under part number 3710-022
(English scale) or 3710-016 (metric scale). To
install a roll of chart paper,proceed as follows:

a. To open recorder, insert a finger into a
lifting hole on either side of pen carriage
housing (figure 5-2). Pull recorder up from
Let

recorder return to its original position, and

the rear until front panel is released.
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Figure 5-3. Recorder Assembly, Shown Open for Loading of Chart Paper
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then lift front edge of recorder platen up
until support arm is Jocked in position (figure

5-3).

b. To remove a used chart roll, release
take-up roller by pressing its right-hand flange
against spring. Reinstall roller after removing
chart paper.

c. Fold free end of new chart to a point.
Insert chart roll between supply roller flanges
so that printed side is up (figure 5-4a).

d. Ensure that reciprocating roller assem-
bly is beneath drive roller by moving posi-
tioning stud to left side of slot.

NOTE:
freely - do not use force.

Positioning stud should move

e. Thread chart end behind guide roller,
between reciprocating rollers, and over drive

roller until end appears above platen.

f. Feed chart end under transparent guide
and across platen, until paper extends at
least 20 inches (500 mm) beyond edge of
platen. Ensure that slotted paper edges fit

over sprockets on drive roller.

g. Set reciprocating roller assembly under
supply roller by moving positioning stud to
right side of slot (figure 5-4c). Do not use
undue force on stud. Allow paper to go back
across platen while maintaining slight tension

on folded end.

h. Feed end of paper over front idler roller,
between reciprocating rollers, and over front

guide roller.

i. Insert folded paper end in slot of take-up
roller. Wind slack paper squarely on to roller
(figure 5-4d).

5-5

j. Center positioning stud in slot to set the
reciprocating roller assembly midway between

take-up and supply rollers.

k. Lift end of recorder platen until support
arm is unjocked and lower recorder into oper-
ating position. Close front panel securely in

place.

5.2.2 Installing a Recorder Pen

The recorder may contain, as an option,
from one to three pens. Each ball point pen
mount and its cartridge ink is color-coded for
ease of identification. A 3-pen mounting
arrangement is shown in figure 5-5 and listed
below, with the numbering system referenced
to the PEN controls. The Instron replacement
part number for each ball point cartridge

type is also indicated.

INSTRON

PEN NO. POSITION COLOR PART NO.
1 rear red 53-1-2
2 center blue 53-1-4
3 front black 53-1-3

Three types of pen holders are used as

shown in figure 5-6.

To change a recorder pen, proceed as

follows:

a. Release pen hood by inserting a finger
of each hand into hole on both sides of pen
housing and pushing up on hood. Withdraw
hood while tilting it slightly forward for

clearance.

b. Remove pen holder by grasping it as
shown in figure 5-7 and sliding unit up and

out of carriage.
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a. Install chart roll on supply roller flanges b. Feed through reciprocating roller, and
over drive roller and platen

c. Allow surplus paper to feed back while d. Feed through reciprocating roller, over

moving reciprocating roller up under guide roller, and wind on take-up roller

take-up roller

Figure 5-4. Loading Recorder with Chart Paper

5-6
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NO. 3 PEN

NO. 2 PEN

NO. 1 PEN

Pen Holder No. 1 Pen Holder No. 2 Pen Holder No. 3

Figure 5-6. Recorder Pen Holder Types
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containing protective tubing. Remove tubing
temporarily for ease of insertion. Press pen
mount firmly into holder. Cut pen reservoir
slightly shorter than protective tubing and
install tubing.

Figure 5-7. Removing Pen Holder from
Carriage

Figure 5-9. Inserting Pen in Mount

c¢. Withdraw pen mount and used pen from

| as sh in fi -8.
holder as shown in figure 5-8. Remove used f. Slide pen holder assembly fully into car-
pen from mount. ) ) 4
riage. Install hood, ensuring that clips engage

pins at bottom.

NOTE: Recorder pen writing pressure is
fixed and need not be adjusted. Run pen
several times over chart paper until ink flows.

5.3 SELECTING A LOAD CELL

A load cell of adequate capacity should be
selected in accordance with the characteristics
of the material to be tested and the following

general guidelines:

a. The load cell capacity should be greater

than the maximum testing loads anticipated.

Figure 5-8. Removing Pen from Holder

b. If a choice is possible between two
d.  Insert a new ball point pen car- different cells because of their overlapping
tridge into mount (figure 5-9). Color of ink ranges:
should match color of mount.
(1)  Select a higher-capacity load cell
e. Carefully insert pen reservoir into holder and use it on its lower load ranges whenever a
and form it, without kinking to fit into hole minimum of deflection is desired.

5-8

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



ENGLISH LOAD CELLS

Full Scale
Range Switch
Setting 0.1 0.2 0.5 1 2 5 10 20 50 100 200
Load Celt Ful Scale Ranges
N AN WY
2511103 0:0.11b 0:0.2 tb 0-0.5 b 0-11ib €l 02w 051b 0-101b 0-20 b 050 1b
2511-106 0051b 0:1 b m\ 051b 0101 0-201b 0-50 1b 0-2001b
2511-202 0.0.11b 0-0.2 1b 0-0.5 Ib 0-11b 0-21b 05 ib 010 tb 0-20 1b 0-50 Ib ; : e
2511.204 09.51b 0-1 1 02 1b) 051b 010 1b 0-20 b 0-50 Ib 0-100 ib
2511-301 0.2 16\ 0.5 Ib\ 0,10 1b\ 0-20 b 050 b 0-100 1b 0-200 Ib 050016 @] 01000
METRIC LOAD CELLS
Full Scale
Ranga Switch
Setting 0.1 0.2 0.5 1 2 5 10 20 50 100 250
Load Cell Full Scale Ranges
2511-101 N\ \{J-zq\\\\ 0549 \\ 0-10g € 0-20 g 0-50 g 0100 g 0200 g
2511-102 0-20g \ 0-100g @] 0-200¢ 0-500 g 0-1 kg 0-2 kg
A\ A\ \\\ x A
2511104 0-500¢9 0-1 kg 0-2 kg 0-5 kg 0-10 kg 0-20 kg
2511-106 0- Sotx\ 01 kg\\\ 0-2 kg €| 05k 0-10 kg 0-20 kg
2511-201 50 \\\ oto0g | oz200¢ 0-500 g 01 kg 0-2 kg
2511-203 ?;590\11\\ 0-1 kg 0-2 kg 0-5 kg 0-10 kg 0-20 kg
2511-205 \ o-so\gg\\ 0-1 k&\\ 0-2 kg ¢l 05w 0-10 kg 020 kg
2511-302 \\\ 05 kg \ 010 kg 0-20 kg 0-50 kg 0-100 kg 0200kg ] 0500 kg
S| LOAD CELLS
Full Scale
Range Switch
Setting 0.1 0.2 0.5 1 2 5 10 20 50 100 250
Load Cell Fuit Scale Ranges
N W \\\\
2511-109 0-0.01 N 0,0.02 N\ N AN 001N @ 002N 005N 01N 0-2N
A AN \x\ S \\ AN
W
2511-110 0-0.1N 0-0.2N 005N 01N ¢ 02N 05N 010N 0-20N
3 A\ PN \\\
2511111 \\\ \N 010N % 020N 050 N 0100 N 0-200 N
2511-112 \\\\ 010\\\\\ 020N | osoN 0-100 N 0-200 N
\ MNEWRY RS
2511-208 00 5N\ 01N ¢ 02N 05N 010N 0-20N
2511-209 \\\\\\ 010N 020N 0-50 N 0-100 N 0-200 N
2511-210 \\\\\\\\\\ 0. 10&\\ o2on €] 050N 0-100 N 0-200 N
2511-317 0-50 \\\ 0-100 N 0-200 N 0-500 N 0-1 kN 0-2 kN

Figure 5-10. Technical Data for Load Cells Usable with Model 1122 Instrument
(See Notes)
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NOTES: (Reference figure 5-10)

1. Numbers shown in each row indicate
load range available at each setting of FULL
SCALE LOAD switch on load cell amplifier
panel. For load cell in use, position outer
dial of FULL SCALE LOAD switch so settings
above unshaded sections [_] in figure
appear in white background of dial. Settings
shaded (orange) are the ultra-high
sensitive ranges of load cell. Settings shaded

grey/black) are not usable.

2. Only the 2511-300 series load cells are
electrically calibrated; all others must be cali-

brated using precision weights.

3. A ‘C’ in one section of each row indi-
cates FULL SCALE LOAD switch setting for
calibrating that load cell.

(2) Select a lower-capacity load cell and
use it on the higher load ranges whenever a

maximum of long term balance or stability is

desired.

Each load cell is supplied with the fixtures
required for a standard application of the cell.
Various optional devices for special cases are

available from Instron.

NOTE: A compression overload carriage
accessory is recommended for use with com-
pression load cells of 1000 pounds (500 kg)

capacity or less.

The load cell chart in paragraph 4.3 lists the
cells, usable with the 1122 instrument, by
application. Figure 5-10 is a listing of these
cells, specifying for each cell: the usable full
scale load ranges; the method of calibrating

(mechanical or electrical); and the load cell
amplifier FULL SCALE RANGE switch set-

ting for calibrating purposes.

5.4 INSTALLING A TENSION LOAD CELL

Testing a specimen in tension may be done
above or below the moving crosshead by
mounting the load cell in the fixed or moving
crosshead. Tension cells are supplied with a
self-aligning coupling for connecting grips or
other fixtures. A grip adapter, for base or
crosshead, is supplied with the instrument on

the baseplate between the columns.

Install a tension load cell as follows:
a. Lower load cell into hole position in
center of fixed or moving crosshead (figure
5-11). Fit dowel holes in cell flange over

dowels in crosshead.

b. Fasten load cell in place with bolts
provided.

NOTE: The load cell can be left unbolted
if the sample material does not recoil or re-
lease elastic energy when it ruptures. Leaving
the cell loose also provides protection against
accidental reverse-loading if the grips are

forced together.

c. Attach self-aligning coupling to load
cell spindle (figure 5-12). If testing is to be
done above moving crosshead, remove grip
adapter from baseplate and install in position

on top of moving crosshead.

d. Insert load cell cable plug into connec-
tor. Ensure that load cell cable is secured
out of testing area. Allow slack in cable if
load cell is mounted in moving crosshead.

5-10
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Figure 5-11. Installing a Tension Cell in the

Moving Crosshead

5.5 INSTALLING A COMPRESSION LOAD CELL

Testing a specimen in compression is done
below the moving crosshead, but the load cell
may be mounted in two positions: in the
moving crosshead; (figure 13a) or on the base-
plate between the loading frame columns

(figure 5-13b).

Bach compression cell is supplied with a
table that attaches to the cell for supporting
a test specimen; however, additional fixtures,
available from Instron, are required to sup-
port the load cell and specimen depending on
the testing method used.

Load cells of 1000 pounds (500 kg) or
less require protection against accidental over-
load,and should be used with the compression

overload carriage (figure 5-13c).

5.5.1 Compression Load Cell Installation in Moving

Crosshead

NOTES: 1. When a compression load cell

Figure 5-12. Attaching a Self-Aligning
Coupling to a Tension Load
Cell

is mounted in the moving crosshead, specimen
compression is limited by a minimum separa-
tion attainable (4 inches, approximately) be-
tween the moving crosshead and baseplate

due to the leadscrew covers.

Figure 5-13a. Compression Load Cell
Installation in Moving
Crosshead
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Figure 5-13b. Compression Load Cell
Installation on Base of

Loading Frame

2. The mechanical calibration of a com-
pression load cell must be done prior to instal-

lation in the moving crosshead.

Install a compression load cell in the mov-

ing crosshead as follows:

a. Position load cell on its base and perform

calibration procedure of paragraph 6.5.3.

b. Remove compression table and lower
load cell into hole position in center of mov-
Fit
dowel holes in cell flange over dowels in cross-
head. Securely fasten cell in place with bolts

ing crosshead (reference figure 5-11).

provided.

c. Attach compression table to load cell
spindle with spanner wrench provided.

d. Install compression cover plate (T379-57)

5-12

Figure 5-13c. Compression Load Cell
Installation in Overload

Carriage

supplied with testing instrument, in position

on baseplate beneath load cell.

e. Insert load cell plug into load cell cable
connector. Ensure that load cell cable is

secured out of testing area.

5.5.2 Compression Load Cell Installation on Base of

Loading Frame

Compression testing with the load cell
mounted on the loading frame base (figure
5-14) requires several fixtures available as
options, including: A support ring to mount
on the baseplate for positioning and retaining
the cell; and an anvil and anvil adapter to

mount on underside of moving crosshead.

Install a compression load cell on base and

mount fixtures as follows:
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a. Fasten load cell support ring in position
on base plate of loading frame with bolts

provided.

b. Mount load cell on spacer with dowel
holes in cell flange fitted over dowels in

spacer. Securely fasten cell with bolts pro-

vided.

c. Bolt anvil adapter to center position on
underside of moving crosshead. Thread anvil

firmly into adapter.

d. Insert load cell plug into load cell con-
nector. Ensure that load cell cable is secured

out of testing area.

Figure 5-14. Compression Cell Installation

on Base of Loading Frame

5.5.3 Compression Overload Carriage Installation

Load cells of 1000 pounds (500 kg) capac-
ity or less require protection against accidental
overload and should be used with the com-
pression overload carriage (figure 5-15). This
is a rigid box structure incorporating a spring-
loaded cell carrier and automatic shut-off
switch. The switch is set to actuate and stop

5-13

load
exceed approximately 1200 pounds.

the crosshead motion if the should

The overload carriage may also be used
with cells of more than 1000 pounds capacity.
In this case, two bolts are screwed down to
prevent actuation of the overload protective
switches. These bolts, large socket-head cap
screws, are located beneath the two circular
plates on either side of the load cell position

on the carriage.

NOTE: Ensure that the two bolts prevent-
ing actuation of the overload protection
switches are removed from the carriage when
testing with cells requiring overload pro-

tection,

Install overload carriage and compression

load cell as follows:

a.  Mount overload carriage on loading
frame base with four %13 x 10-3/8-inch
bolts provided.

b. Insert load cell into carriage and ensure
that dowel pins seat in dowel holes. Bolt

load cell securely in place.

c. Install and firmly hand-tighten compres-

sion table onto load cell.

d. Bolt anvil adapter to center position
on underside of moving crosshead. Thread
anvil firmly into adapter.

e. If overload carriage is to be used as a
safety device, proceed as follows:

1. Remove two bolts from beneath

circular plates on top of carriage.

2. Plug carriage control cable into soc-

ket provided on column of loading frame.

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



. 5.5.4 Installing a Combination Tension-Compression
52 INJTRON Cell

The tension-compression cells are installed
in the same manner as the single mode cells,
depending on the usage - tension or compres-

sion - except calibration is performed electri-
cally (reference paragraph 6.5.1). Couplings,
tables and adapters are included as standard

equipment with these cells for either mode

of testing. If the load cell is to be mounted
on the loading frame base, optional acces-
sories — support ring,-anvil, and anvil adap-

ter — are required (reference paragraph 5.5.2).

Figure 5-15. Compression Overload Carriage

Installation

5-14
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6.0 OPERATION

6.1 TURN INSTRUMENT ON: WARM-UP PERIOD

NOTE: Prior to turning on the instrument
for a warm-up period, turn off all accessories
to avoid difficulty in setting up the basic
system.

To power the 1122 instrument, set the
main power circuit breaker on the left front
base panel of the loading frame to on. All
units receive power when this switch is actu-
ated, if interconnections were made in accord-
ance with section 5 of this manual. (Ensure
that the MOTOR circuit breaker, on the rear
connector panel of the loading frame, is ON.)

A warm-up period of 15 minutes minimum
is recommended to assure load cell stability.
This warm-up period is also necessary when-
ever a load cell is changed even though the
instrument may have been operating for some
time.

NOTE: Keep the recorder PEN pushbutton
switch off when not calibrating or testing. If
no load cell is installed or the instrument is
not adjusted properly, the recorder pen will
be driven off scale.

Perform the procedures for zeroing, bal-
ancing, and calibrating the load weighing
system (paragraphs 6.2 through 6.5) after the

warm-up period.

6.2 REFERENCE ZEROSETTING OF RECORDER
PEN

Prior to recording, the pen should be set to
a zero reference line. For most tension testing
applications, the zero is usually the first line

on the left side of the chart. Compression

6-1

applications are, usually referenced from the
right side of the chart. The POLARITY
switch, on the load cell amplifier panel, will
reverse a full left or full right zero by chang-
ing the polarity of the load cell excitation vol-
tage.

The recorder chart scale, located beneath
the pen carriageway, is conveniently numbered

for both 0-100 and 100-0 referencing.

Depending on the load cell in use, set the
reference zero in accordance with paragraph
6.2.1 or 6.2.2.

6.2.1 Reference Zero Setting for a Single Mode Load
Cell

For single mode tension or compression
cells, set POLARITY switch to 1 for pen zero
on left side of chart, and to 2 for zero on
right side. Then perform the zeroing, bal-

ancing and calibrating procedures of para-

graphs 6.3, 6.4, and 6.5.

6.2.2 Reference Zero Setting for a Tension-Compres-

sion Load Cell

The POLARITY switch allows left-to-right
or right-to-left recording of load. This feature
enables test charts to be plotted in standard

engineering format.

a. Set POLARITY switch to 1 and set pen
zero on left side of chart (paragraph 6.3). Bal-
ance and calibrate in accordance with para-

graphs 6.4 and 6.5 respectively.
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b. Refer to the following chart and set the
POLARITY switch as indicated to obtain the

required reference zero position.

Desired

Recorder Polarity Switch
Test Type Pen Motion  Position
Tension LtoR 1
Tension RtoL 2
Compression LtoR 2
Compression Rto L 1

c. Readjust zero and balance controls
(paragraphs 6.3 and 6.4) whenever the POL-
ARITY switch position is changed.

6.3 ZEROING PROCEDURE

To adjust the ZERO control on the load

cell amplifier panel, proceed as follows:

a. Depress and latch No. 1 PEN switch on

recorder panel.

b. Unlock ZERO control by turning lock-
ing ring counterclockwise about 1/4-turn.
Depress and hold ZERO pushbutton (figure
6-1). Adjust ZERO control to set No. 1 PEN
at reference zero on chart.

¢. Lock ZERO control and release ZERO
pushbutton. Pen will move off zero if bal-

ancing procedure (paragraph 6.4) is required.
6.4 BALANCING PROCEDURE
6.4.1 Balancing Load Weighing System

This procedure electrically compensates for
weights of fixtures attached to the load cell.

The sensitivity of the BALANCE controls will
vary with the setting of the FULL SCALE

6-2

LOAD switch; hence, this switch should al-
ways be set to the lowest range (see procedure
below) during the adjustment. There will be
no shift in the balance when the selector is

turned to higher full scale load ranges.

Figure 6-1. Zeroing the Load Weighing

System

NOTE.: If the FULL SCALE LOAD
switch is subsequently set to the ultra-high
sensitive ranges requiring the FILTER switch
to be ON, a rebalancing will be necessary.
Also if fixtures are added or removed, read-
just the BALANCE controls.

To balance the load weighing system (figure
6-2), proceed as follows:

a. Set outer dial of FULL SCALE LOAD
switch, in accordance with figure 5-10, for
load cell in use. Turn inner knob to select
lowest range in white sector of switch back-

ground.
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b. If recorder pen is extremely unbal-
anced — fully left or right of chart scale —
bring it onto chart scale by adjusting COARSE
BALANCE control.

c. Unlock MEDIUM and FINE controls,
and adjust to bring pen to reference zero.
Lock BALANCE controls. Unlock and re-
adjust FINE control if pen shifts away from

zero setting.

NOTE: If the load cell cable has been
altered or replaced, perform the quadrature

adjustment procedure of paragraph 6.4.2.

INSTRON B¥d k

Figure 6-2. Balancing the Load Weighing
System

6.4.2 Adjusting Quadrature Compensation

This procedure should be performed peri-
odically to ensure that any quadrature com-
ponent on the load signal is minimized to

6-3

obtain optimum linear performance of the
load weighing system (reference paragraph
4.4.7).

The quadrature compensating device is
variable resistor, R3, mounted internally on
the right-hand side of the load cell amplifier’s
motherboard. To check and adjust quadra-
ture, proceed as follows:

a. Install load cell with coupling and load
cell cable that will be used during regular

testing procedures.

b. Zero and balance load weighing system
(paragraphs 6.3 and 6.4.1).

¢. Set FULL SCALE LOAD switch to most
sensitive range not requiring filtering, as in

step a. of paragraph 6.4.1.

d. Set POLARITY switch, on load cell
amplifier panel, to position used during reg-

ular testing procedures.

e. Slide load cell amplifier unit forward
Attach an
oscilloscope to test points TP4 (high) and
TP1 (low).

from console for internal access.

f. Observe an a.c. signal on oscilloscope. A
nonsymmetrical waveform indicates presence
of a quadrature component. Adjust R3 and
FINE BALANCE control alternately until
signal waveform is minimized and symmetri-

cal.

6.5 CALIBRATION

The calibration procedure accurately cali-
brates the load weighing system against a pre-
cise load signal, and sets the system cali-
bration for all ranges of the load cell in use.
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It is recommended that the calibration be
checked on a regular basis — at least oncea
day or whenever a load cell is changed.

A calibration procedure, performed after
an instrument warm-up period, must be pre-
ceded by zero and balance procedures as des-
cribed in paragraphs 6.3 and 6.4. Subsequent
adjustments of the zero and balance controls
do not affect the calibration of the instru-

ment.

6.5.1 Calibration Procedure for Electrically
Calibrated Load Cells

The calibration circuit of the electrically
calibrated load cells (reference figure 5-10,
note 2) is activated by depressing the CALI-
BRATION pushbutton on the load cell ampli-
fier panel. This provides a load signal that
simulates the installation of precision weights
on the cell. In the case of tension - compres-
sion load cells, the calibration signal is always
in the tension load direction. Therefore, the
POLARITY switch must be set to 1 when
calibrating.

To calibrate the load weighing system with
an electrically calibrated load cell installed,
proceed as follows:

a. Zero and balance load weighing system

as described in paragraph 6.3 and 6.4.

b. Set FULL SCALE LOAD switch, on
load cell amplifier panel, to calibration setting
indicated in figure 5-10 for load cell in use.

c. Unlock CALIBRATION control. De-
press and hold CALIBRATION pushbutton
(figure 6-3). Adjust CALIBRATION control
until recorder pen is set to full scale on chart.
Lock CALIBRATION control. Release CALI-
BRATION pushbutton and note that pen

returns to reference zero. Load weighing sys-
tem is now calibrated for all ranges of load

cell in use.

NOTE: The ZERO and BALANCE con-
trols may be readjusted without affecting the
system calibration. Rebalance the system if
fixtures mounted on load cell are changed.
Recalibrate the system if the load cell is
changed.

Figure 6-3. Calibrating the Load Weighing
System

6.5.2 Calibration Procedure for Mechanically

Calibrating Load Cells in Tension

When using a non-electrically calibrated
tension load cell, precision weights (figure
6-4) are attached to the cell to provide a refer-
ence load signal. A hangar strap is supplied
with a weight set for calibrating tension cells.
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CWEIGHT HANGER

Figure 6-4. Calibration Weights

To calibrate in tension using precision

weights, proceed as follows:

a. Zero and balance load weighing system
as described in paragraphs 6.3 and 6.4.

b. If using a 500-gram capacity load cell,
calibration weight will hang directly from
extension wire on cell. If using a 2000-gram
cell, insert calibration weight hangar strap in
upper grip, or weight will hook directly in
grip. With all other mechanically calibrated
cells, remove grip from load cell coupling;

calibration weight will hang in its place.

c. Readjust BALANCE controls, as re-
quired, to return pen to reference zero and
compensate for change due to added weight

hangar or removed grips.

d. Refer to figure 5-10 and determine
FULL SCALE LOAD switch setting for cali-
brating load cell in use. Calibration weight
required is full scale load at this setting.

e. Set FULL SCALE LOAD switch, on
load cell amplifier panel, to proper position.
Attach required calibration weight to load
cell,

f. Unlock CALIBRATION control. Do
not depress CALIBRATION pushbutton. Ad-
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just CALIBRATION control for full scale
pen deflection on recorder chart. Lock the
CALIBRATION control. Load weighing sys-
tem is now calibrated for all ranges of load
cell in use.

g. Remove calibration weights and weight
hangar strap from load cell. Reinstall any

fiXtUI‘QS necessary fOI‘ mounting test specimen.

h.  Readjust BALANCE controls, as re-
quired, to return pen to original reference

ZEro.

NOTE: The ZERO and BALANCE con-
trols may be readjusted without affecting the
system calibration. Rebalance the system if
fixtures mounted on load cell are changed.
Recalibrate the system if load cell is changed.

6.5.3 Calibration Procedure for Mechanically

Calibrating Load Cells in Compression

When using a non-electrically calibrated
compression load cell, precision weights (fig-
ure 6-4) are mounted on the cell to provide a
reference load signal.

To calibrate in compression using precision
weights, proceed as follows:

a. Zero and balance load weighing system
as described in paragraphs 6.3 and 6.4.
Ensure that compression table to be used is
mounted on load cell prior to balancing.

b. Refer to figure 5-10 and determine
FULL SCALE LOAD switch setting for cali-
brating load cell in use. Calibration weight is

full scale load at this setting.

¢. Set FULL SCALE LOAD switch, on
load cell amplifier panel, to proper position.
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Mount required calibration weight on com-

pression table of load cell.

d. Unlock CALIBRATION control. Do
not depress CALIBRATION pushbutton. Ad-
just CALIBRATION control for full scale pen
deflection on recorder chart. Lock the CALI-
BRATION control
weights. Load weighing system is now cali-

and remove calibration
brated for all ranges of load cell in use.

NOTE: The ZERO and BALANCE con-
trols may be readjusted without affecting the
system calibration. Rebalance the system if
fixtures mounted on load cell are changed.
Recalibrate the system if load cell is changed.

6.6 PRETEST SETUP PROCEDURES
6.6.1 Establishing Gage Length

The gage length is the spacing between
specimen contact faces of the upper and
lower grips or fixtures at the start of a test,
and establishes the initial length of a speci-
men. To ensure a uniformity in specimen
length, this spacing must be the same for all
similar tests. This requires that the moving
crosshead return and stop at a preset limit, or

gage length, at the conclusion of each test.

The choice of a suitable gage length depends
upon the particular material under test. Fac-
tors to be considered are the available length
of specimen material, and, in tension testing,
the need to minimize strain error due to grip

penetration.
6.6.2 Setting Limit Switches

To set the limits for gage length, proceed as

follows:
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a. Set crosshead drive nut preload levers
in accordance with labels on moving crosshead

face (reference paragraph 4.2.4).

b. Loosen knurled screw that clamps each
limit stop to limit switch rod. Slide stops

beyond where approximate final set position

will be.

c. On crosshead control unit, select and
depress a crosshead speed pushbutton. Also
depress a TEST DIRECTION pushbutton,
either UP or DOWN. Move crosshead by pres-
sing UP, DOWN and STOP control switches.
as required, until desired gage length is
obtained. Measure spacing between grip or
fixture faces with a ruler or vernier caliper.

d. If required, shut off instrument’s main
power switch and make fine adjustment of
crosshead position with manual positioning
knob, located beneath cover plate on top rear
of loading frame. Clockwise rotation of knob

causes upward movement of crosshead.

e. Gage length limit stop is upper stop, if
tension testing above moving crosshead or
compression testing below moving crosshead:
or lower stop, if tension testing below moving
crosshead.  Set this gage length limit stop
against limit actuating bracket on moving
crosshead.  Finger-tighten knurled clamping

SCrew.

f. Make fine adjustment for setting gage
length by turning hollow screw, mounted on
bracket, until limit switch is just actuated.
This is indicated by related limit light on

crosshead control panel being lit.

g. Set opposite limit stop at a point
slightly beyond expected extension or com-

pression of specimen.
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6.6.3 Selecting Chart and Crosshead Speeds

The testing (crosshead) speed is governed
by the characteristics of the material to be
tested and the desired test conditions. Usu-
ally, the testing rate is specified (1) as speci-
men strain in inches per inch per minute;
(2) as % specimen extension or compression/
minute; or (3) in terms of crosshead speed in
inches/minute. When selecting a crosshead

speed, the following should be considered:
1. Test material characteristics.

2. Total elongation or compression of

specimen.
3. Maximum speed of recorder response.

The chart speed determines the length of
the chartrecord for the test. A chart record of
5 to 15 inches is sufficient for most tests, but
the chart record can be as long as desired.
The test results appear on the recorder chart

as a load-displacement curve (figure 6-5).

The chart time-drive axis indicates the dis-
placement of the crosshead in a magnified
(or reduced) form. The magnification ratio
(M) is the ratio of the chart speed to the cross-
head speed as follows:

Magnification ratio = Chart speed
Crosshead speed

The following example illustrates the selec-

tion of chart and crosshead speeds.

Given Data:
Material Nylon Yarn
% extension/minute 100%

Expected ultimate extension 50%

Gage length 10 inches

Crosshead speed = (Gage length) (% exten-
sion/minute)
= (10 inches) (100%
minute)
= 10 inches/minute

A 10-inch chart record is desired for the
expected test duration of 1/2-minute (time
expected to reach ultimate extension). There-
fore, the chart should travel 20 inches in 1-
minute, and a chart speed of 20 inches/min-

ute is required. Then,

M= _20 inches/minute = o

10 inches/minute

Each inch of chart, along the time-drive

axis, will indicate:

= Crosshead displacement

w =

1
M (inches)

To determine the percentage of total strain
directly from the chart:

Chart displacement x 100

Percentage strain =
M x Gage length

Using this method of indirectly measuring
specimen strain is useful for many types of
materials. However, it is not applicable when
testing rigid materials at high loads without
compensating for the machine deflection char-

acteristics.

NOTE: The crosshead displacement ap-
proximately equals specimen strain, if the
gage length equals the initial separation be-
tween the grips.

The following chart illustrates other exam-

ples of chart and crosshead speed selection:
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Gage % extension Crosshead Chart Crosshead dis- | Magnification
Length per minute speed speed placement per Ratio
(Inches) | (Strain rate) (in/min) (in/min) | inch of chart
50% 2 5 0.4-inch 2.5
5 100% 5 5 l-inch 1
5 400% 20 10 2-inches 0.5

6.6.4 Extension Recording

A direct correspondence between the cross-
head and recorder chart is possible when their
motions are synchronized. For most testing
applications, the time-drive motion of the
chart provides an extension axis that gives an
accurate measure of specimen extension as
related to crosshead displacement. This close
relationship is maintained by the low inherent
deflection of the load cells and by the almost
total elimination of backlash in the crosshead

drive mechanism.

However, the chart need not be operated
at the same speed as the crosshead. Also, the
chart need not be stopped whenever the cross-
head is stationary. The extension axis of the
chart may be magnified or reduced, and may
act as a time axis for the purpose of specimen
relaxation and specimen recovery measure-

ments.

For many applications, this method of
extension recording affords the necessary
accuracy, along with many other conve-
niences in operating technique. However,
when testing rigid materials exhibiting low
extension at high loads, such as metals, it is
not recommended. The inherent deflections
of the load cells and the loading frame, and
the slippage of the specimen from the grips
may be sufficient to affect the accuracy of

this method.
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6.7 TESTING PROCEDURES

The tensile properties of any material can-
not be evaluated by a single test. However, by
utilizing the various test techniques possible
with the model 1122 instrument, on which
the time base is strictly controlled, it is pos-
sible to isolate each mechanical property for

detailed analysis.

The standard load-elongation test, con-
ducted to specimen failure, can produce
curves detailing features such as the elastic
and flow regions, the extensibility of the
material, and the ultimate tensile strength
and rupture characteristics. By means of
crosshead control and automatic cycling capa-
bility, the material behavior, such as relaxa-
tion, recovery, stress-conditioning, and hys-
teresis properties of many materials may be

measured.

A number of typical load-elongation curves
are presented in diagrammatic form in section
6.8 of this manual as examples. These demon-
strate the instrument’s performance and its
application in testing a variety of different

materials.

When testing these types of materials, it
may be desirable to use extensometers, com-
pressometers, or deflectometers attached di-

recdy to the specimen to measure strain,
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Chart Speed
Crosshead Speed

Magnification Ratio =

1

PR O AR o Ror

= Crosshead Displacement

For Example, Using 10 inch per min. Chart Speed
and 5 inch per min, Crosshead Speed:

Magnification Ratio = -)-C(—

TYPICAL LOAD
ELONGATION TEST CURVE

1" OF CHART DISPLACEMENT

50 100

LOAD, POUNDS

Figure 6-5. Typical Load-Displacement Chart Showing Magnification Ratio
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6.7.1 Load-Elongation Test

The following summary of steps required
to perform a simple load-elongation test
assumes that the testing instrument contains
only the basic units. Also, that the operator
is familiar with the preceding material in this
manual.

To prepare the instrument for testing, per-
form the following steps:

a. Determine the crosshead and chart
speeds required for the test conditions and

specimen characteristics.

b. Install the required load cell and attach
the load cell cable.

c. Switch on the instrument’s main power
and allow it to warm-up for a minimum of 15

minutes.

d. Zero, balance, and calibrate the load
weighing system.

e. Place the FULL SCALE LOAD switch
in the required position.

f. Install the required grips. Readjust the
BALANCE controls as necessary to reset the
pen to 0.

g. Adjust the gage length stop and opposite
limit stop to the desired positions (reference
paragraph 6.6.2).

To perform a simple load-elongation test

to specimen rupture, proceed as follows:

a. Assuming testing is below the moving
crosshead (figure 6-6) and the crosshead drive
preload levers are properly set, position the
crosshead at gage length and insert the speci-
men in the grips. Tighten the upper grip

first. If this process applies a preload on the
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specimen, do not change the balance adjust-

ment to compensate for it.

Figure 6-6. Installing a Specimen

b. Depress the required crosshead speed
and chart speed pushbuttons on their respect-
ive panels (figure 6-7).

c. On the crosshead control panel, depress
the TEST DIRECTION UP pushbutton. Also,
depress either the MAX LIMIT-STOP (sug-
gested for rigid specimens) or MAX LIMIT-
RETURN pushbutton.

NOTE

Prior to starting any test, always depress
either the CYCLE pushbutton or one of
the MAX LIMIT pushbuttons (STOP or
RETURN) on the crosshead control unit.
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Figure 6-7. Selecting a Crosshead Speed

d.  Depress the recorder PEN and the
CHART TIME pushbuttons.

e. To a forward recorder chart

motion, depress the pushbutton next to the

start

“down” arrow legend on the chart drive con-

trol unit.

f.  Push the UP button on the crosshead
control unit to start the test (figure 6-8). The
crosshead will move up until it reaches the
upper limit stop. The specimen will pre-
sumably rupture. Depending upon the MAX
LIMIT crosshead function switch depressed,
the crosshead will either stop or return to gage

length position.

g.  To stop the pen and chart motions,
release the PEN and CHART pushbuttons.

h.  The crosshead may be stopped or re-
versed at the normal testing speed, by pres-
sing the STOP button or the DOWN button,

thus allowing manual control for any form of
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relaxation or cyclic test. Alternatively, the
crosshead may be returned to gage length at
the return speed by pressing the RETURN

button.

Figure 6-8. Starting a Load—Elongation Test

i. At the completion of the test, remove
the specimen from the grips. With the cross-
head in the gage length position, insert a new

specimen,

6.7.2 Automatic Cycling Tests

To change from straight-forward tensile
testing to automatic cychng tests requires
programming crosshead motion between a

minimum and a maximum extension limit.

To perform extension cycling tests, proceed

as follows:

a. Prepare the instrument for testing as in

paragraph 6.7.1.

b. Assuming testing is below the moving
crosshead, the gage length will be the lower
cycling limit. Set the upper limit stop at the
desired extension limit.

c. With the crosshead at the gage length
limit, install the test specimen.

d. Depress the required crosshead speed
and chart speed pushbuttons.
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e. On the crosshead control panel, depress
the TEST DIRECTION UP pushbutton. Also,
depress the CYCLE crosshead function push-
button.

f.  Depress the recorder PEN and the
CHART TIME pushbutton.

g. To start a forward recorder chart
motion, depress the pushbutton next to the
“down’ arrow on the chart drive control

unit.

h. Push the UP button on the crosshead
control unit to start the cycling test. The
crosshead will cycle between the preset exten-
sion limits. It may be stopped at any time by
pressing the STOP button.

i. To facilitate relaxation and recovery
measurements during a cyclic test, the MAX
LIMIT-STOP or MAX LIMIT-RETURN push-
buttons may be depressed while the crosshead
is still cycling.

For relaxation measurement, depress the
MAX LIMIT-STOP pushbutton as the cross-
head is moving up. The testing speed will not
change, but the crosshead will stop at the
upper limit position.  This corresponds to
maximum specimen load, and the decrease in

load as the specimen relaxes may be recorded.

If, as the crosshead is moving down, the
MAX LIMIT-STOP or MAX LIMIT-RETURN
pushbutton is depressed, the crosshead will
continue to move to the lower limit at normal
testing speed and then stop. This corresponds,
for this test, to minimum extension and load
position and enables specimen recovery to be
recorded.
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6.8 SPECIAL TEST TECHNIQUES

Users of the Instron model 1122 instrument
will probably develop individual test techni-
ques connected with their particular applica-
tion. However, some of the instrument’s
features are described below and demonstrate

other operating techniques that are possible.
6.8.1 Measurement of Relaxation and Recovery

If a specimen is stretched a certain amount
and the crosshead is stopped, usually the load
will decay with time as the specimen relaxes.
If the load on the specimen is reduced and the
crosshead is stopped, the load will increase
with time. Indicating the specimen recovers

from the previous stress condition.

RECOVERY

RELAX
>

DISPLACEMENT

RECOVERY
UNLOAD

RELAX

0 1 2 3 4 5
LOAD IN LBS.
Figure 6-9a. Stress Relaxation - Recovery
Composite Behavior Curve of
a Rubber Specimen
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Figure 6-9b. Load-Extension curve of a Figure 6-9c. Cyclic Response of a Rubber
non-Reinforced Plastic Specimen
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DISPLACEMENT
EXTENSION
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LOAD LOAD
Figure 6-9d. Load-Displacement Curve, Using Figure 6-9e. Load-Extension Curve of Yarn
Zero Suppression to Expand Specimen, Indicating Failure
Critical Portion of Individual Strands
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This procedure can form the basis for a
variety of analytical methods, ranging from
simple measurement of the amount of load
change with time to mathematical represent-
ation of the shape of the relaxation or recov-

ery function.
6.8.2 Changing Load Ranges During a Test

The load range can be changed during a
test. This technique can be used to expand
the initial portion of a load-displacement
chart for more detailed study. For example,
a test can be started on the 100-pound range
of a 2511-301 cell and then subsequently
changed to the 200, 500, or 1,000-pound
range without recalibrating the system.

6.8.3 Zero Suppression

This operating technique enables an opera-
tor to expand selected increments of a test
curve to full scale on the recorder chart.
This magnifies variations in the loading curve
for detailed study. The capability of the
instrument to do this is limited by the range

of the balance controls,

The zero suppression technique operates by
suppressing a portion of the loading curve
from 0 to a selected load value. For example,
it is possible to suppress the 0 to 300-pound
portion of a loading curve, using the procedure
outline below. Then, by selecting the 100-
pound load range, the chart will indicate the
300 to 400-pound portion (i.e., a 100-pound
increment) of the loading curve. The sup-
pressed portion of the loading curve (zero to
300 pounds) will not be recorded.

To use the zero suppression technique, pro-

ceed as follows:
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a. Install a load cell whose upper range
will be greater than the maximum load
expected.  Zero, balance, and calibrate the

load weighing system.

b. Set the FULL SCALE LOAD switch on
a range which equals or exceeds the value of

load to be suppressed.

c. Adjust the ZERO control to set the
recorder pen to the load value that is to be

suppressed.

d. Adjust the BALANCE controls to sct
the recorder pen back to 0. This introduces a
negative unbalance which is equal to the load

to be suppressed.

e. Adjust the ZERO control to set the

recorder pen back to 0.

f. Set the FULL SCALE LOAD switch to
the desired position. The recorder pen will
be driven down-scale (beyond 0) until the
test load reaches the load value which was
suppressed. The recorder chart will indicate
an increment of the loading curve which is

equal to the Joad range selected.
6.8.4 Calibrating for non-Standard Load Ranges

For some tests it may be desirable to cali-
brate the load weighing system for a non-
standard load range. The capability of the
instrument to do this is limited by the range
of the calibration control. For example, if a
specimen material ruptures at 550 pounds a
load scale of approximately 600 to 650

pounds would be desirable.

The following is an example of determining
the calibration setting for a non-standard load

range:
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1. A full scale (f.s.) load range of 625
pounds is required. A 1000-pound capacity
load cell is in use, and it has an electrical

calibration signal of 500 pounds.

2. To determine where on the recorder
chart to set the pen when calibrating the

system:

625 pounds f.s. _ 62.5 pounds

per division

10 major chart divisions

500 pounds

8 divisions

62.5 pounds per div.

3. Zero and balance the load weighing

system.  Place the FULL SCALE LOAD

switch on 50.

4. Hold the load cell calibration pushbutton

6-15

depressed, and adjust the CALIBRATION
control to set the recorder pen to 8 major
chart divisions. The load weighing system is
now calibrated for 625 pounds full scale.

CAUTION: Do not overload the load cell.

5. When switching from the initially-cali-
brated load range, the new load range will be
a proportion of the initially-calibrated range.
For example, if the “50” FULL SCALE
LOAD switch position was calibrated for 625
pounds, the load range for the “20” position

can be determined as follows:

20 _ X-Load
50 625

X-Load = 250 pounds full scale, on the

“20” position.
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7.0 ACCESSORIES

7.1 EVENT MARKER UNIT

Event Marker

Pen 1 Pen 2 Pen 3 Chart
Remote @ Manual @
Down Stop Return

Up
Bl = I

Figure 7-1. Event Marker Operating Controls

7.1.1 Description

The Event Marker control produces a small
rapid deflection or “pip” of the recorder
pen(s) or in the motion of the chart, either by
depressing the MANUAL pushbutton or auto-
matically. The resulting indicator mark on
the chart serves as a convenient reference
mark for several purposes. For example, the
MANUAL pushbutton can be depressed to
indicate various points of interest on the load-
elongation curve. This unit can also be set to
operate automatically when the crosshead
starts up or down, stops, or reaches the preset
“Return” position. The pip height is normally
factory preset at 2% to 3% (figures 7-2 and
7-3), but may be adjusted (VR3 on servo
amplifier circuit board).

7.1.2 Operation

a. Depress either PEN 1, 2, or 3, and/or
CHART pushbutton(s), as desired. This deter-
mines which indicator will mark the desired
point on the curve. To release a depressed

7-1

It should
Note that the chart marker func-

pushbutton, simply push it in.
snafp out.
tions only when an optional chart servo drive
accessory has been installed on the recorder.

b. For automatic operation, depress UP,
DOWN; STOP, and/or RETURN buttons, as
desired. When the crosshead is operated in
the UP, DOWN, STOP, or RETURN mode, a
mark will be made on the chart.

c. For manual operation, depress MAN-
UAL pushbutton when a mark is desired on
the chart. Note that a pushbutton with an
extension cord that plugs into the front panel
is available for remote operation.

Figure 7-2. Pen Mark at 100 in/min Chart
Speed

Figure 7-3. Pen Mark at 5 in/min Chart Speed
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7.2 SINGLE ZERO SUPPRESSION AND 10-STEP
ZERO SUPPRESSION

7.2.1 Description

The zero suppression accessories enable
the load-displacement graph on the chart re-
corder to be greatly magnified over a selected
load portion, thus enabling detailed study of
that portion.

Assume that a test specimen ruptures at a
load of 450 pounds. The zero suppression
control would first be preset to suppress a
portion of the test curve, for example, 0-400
pounds. Using this accessory, the test can be
started on the 0 to 500 pound load range and
as the loading approaches 400 pounds, switch
in the zero suppression control. This will
suppress the initial 0-to-400 pound portion of
the loading curve and magnify the narrow
load range covering 400 (0%) to 500 pounds
(100%). That is, the chart will indicate a load
span of 100 pounds over 0 to 100%, greatly
magnifying any minor fluctuations in the test
curve for detailed study.

The ten-step zero suppression accessory

expands this capability further by allowing

Single Zero Suppression

In @Out

Coarse Medium Fine

the progressive suppression of the load curve
in ten equal-sized steps. For example, the
test can be started on the 0-500 pound range,
and as the test load approaches 100 pounds,
turn to the first step position to record the
100 pounds (0%) to 200 pounds (100%) seg-
ment on the chart. As the load approaches
200 pounds, turn to the second step position
to record 200 pound (0%) to 300 (100%)
pounds on the chart. In this manner the test
can be continued up to sample rupture.

NOTE: Use caution whenever the zero
suppression accessories are in use to prevent
exceeding the maximum load capacity of the

load cell.

The stepped zero suppression unit may be
used in conjunction with the single zero sup-
pression unit to provide a single zero suppres-
sion of a predetermined amount followed by
up to 10 further equal steps of suppression to
the full capacity of the load range. Each unit
occupies one-third of a standard rack module
and figure 7-4 shows the front panel layouts
of the controls.

10 Step Zero Suppression

In @ Out

Figure 7-4. Single and 10-Step Zero Suppression Units Operational Controls

7-2
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7.2.2 Operation
A. Single Zero Suppression

1. Place the zero suppression switch in the
OUT position and zero, balance, and calibrate
the load weighing system (as described in the
operation section).

2. Set the FULL SCALE LOAD switch to
the load range required for the test.

3. Adjust the load cell amplifier BAL-
ANCE controls to set the recorder pen at the
position on the chart corresponding to the
amount of zero suppression required. As an
example using the full load range of a
2511-301 load cell (0-1000 lbs.), with the
FULL SCALE LOAD selector positioned for
a range scale of 2-100 and FULL SCALE
LOAD switch on position 100: If the 600 to
700-pound portion of the curve is to be mag-
nified, the pen should be moved to the 600-
pound point (60% on the 0-100% scale of the

recorder).

4. Move the toggle switch on the single
zero suppression unit to the IN position.
Use the COARSE, MEDIUM and FINE knobs
of the zero suppression unit to return the pen

to zero on the scale.

5. Move the toggle switch to the OUT
position again and return the pen to the zero
point on the scale using the load cell ampli-
fier BALANCE controls.

6. Start the test. When the recorder pen
reaches the load value to be suppressed, move
the toggle switch to the IN position. The re-
corder pen will now indicate actual load minus
the load value being suppressed. Move the
FULL SCALE LOAD switch to a lower
range position to magnify small load range

7-3

variation on the chart (in the example quoted
the FULL SCALE LOAD switch would be
changed to the 10 position).

7. To complete the test using a non-
expanded load scale, move the zero suppres-
sion unit toggle switch to the OUT position
when the full scale load value is reached. Set
the FULL SCALE LOAD switch to the origi-
nal range set in step 2. The pen will move to
the chart division corresponding to the actual
load on the sample. The test may then be

completed normally.
B. 10-Step Zero Suppression

1. Place the 10-step zero suppression
switch to the 0 position (fully counterclock-
wise). Move the IN/OUT switch to the OUT
position.  Zero, balance, and calibrate the
load weighing system, as described in the

operation section.

2. Select the full scale load range which
corresponds with the amount of load suppres-
sion for each step. For instance, with a
2511-301 cell select the 100 pound range
(10 position on load range switch) for 100
pounds or less load suppression on each step.

3. Adjust the load cell amplifier balance
controls until the recorder pen is at the chart
division that corresponds to the desired value

of load to be suppressed.

4. Move IN/OUT switch to IN and 10-step

suppression switch to position 1.

5. Adjust the COARSE and FINE controls
of the 10-step zero suppression unit until the

pen returns to zero.

6. Return the 10-step switch to the 0 posi-
tion. Before commencing tests, reset the pen
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to zero on the chart by readjusting the load
cell amplifier balance controls.

7. Start the test. Turn the 10-step zero
suppression switch through positions 0, 1, 2,
3, etc. during the test to suppress steps of load
as desired and expand the load variations.

. CAUTION |

Use extreme care to ensure that the load
cell’s maximum capacity is not exceeded.

7.3 LOAD AND STRAIN CYCLING UNITS
7.3.1 Description

These accessory units enable the user to
cycle the crosshead between maximum and
minimum limits which are set as a function
of recorder pen position. It uses the output
signal from the load cell or extensometer.
Both cycling units occupy one-third of a
standard rack unit. Figure 7-5 shows the

front panel controls.

Each unit has two sets of controls asso-
ciated with each of the maximum and mini-
mum positions of the recorder pen. The
minimum or maximum position is set by

)

Off Stop Cycle Hold

Load Cycling

Off Stop Cycle Hold

means of a 10-turn potentiometer and an indi-
cator light to show when the associated limit

is reached.

There is a set of four pushbutton switches
which are interlocked so that the selection of
any one will release another previously depres-
sed. These are marked OFF, STOP, CYCLE
and HOLD. Depressing the OFF button will
make that half of the unit (min or max) in-
operative so it will have no effect on the cross-
head drive unit. Depressing the STOP button
will cause the crosshead to be stopped when
the limit is reached. Depressing the CYCLE
button will cause the crosshead to be re-
versed when the limit is reached, and the re-
versed drive crosshead speed will remain the
same as the forward speed. Depressing the
HOLD button will cause the crosshead to
stop when the limit is reached, but the speci-
men will remain under a constant load or

strain value.

NOTE: When HOLD is selected, specimen
relaxation (if the hold is on the maximum
limit) or specimen recovery (if the hold is on
the minimum limit) will only drift up to 1%
of the load or extension value away from the
hold position, before the crosshead will be
repositioned to that hold position.

Strain Cycling

Off Stop Cycle Hold

Figure 7-5. Load and Strain Cycling Units Operational Controls
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7.3.2 Operation

1. Prepare the load (and strain) cycling
accessory for operation with zero load on the
sample and, if used, the extensometer set at
gage length. Pull out the accessory unit and
set the ZERO LEFT/ZERO RIGHT switch
to the proper position for the test. That is,
zero load (or strain) on the left edge of the
chart or zero load (or strain) on the right edge
of the chart.

Do not change load (or strain) range switch
position during a cycling test. Otherwise,
the sample could be inadvertently loaded
(or strained) beyond its ultimate strength,
since the cycling accessories work on the
percentage of recorder scale indicated, not
actual load (or strain).

2. After the load cell amplifier or the
strain data unit has been zeroed, balanced and

calibrated, press both STOP buttons on the
respective cycling unit.

3. Use the BALANCE control on the
load cell amplifier or the strain data unit to
move the recorder pen (or chart paper) to
the required minimum position.

4. If the associated indicator is not lit,
turn the MIN control clockwise until it lights.
Slowly turn the MIN control counterclockwise
until the indicator just extinguishes. Lock
the control knob by turning the locking ring
clockwise.

5. Use the BALANCE controls on the
load cell amplifier or on the strain data unit
to move the recorder pen (or chart paper) to
the required maximum position.

7-5

6. If the associated indicator is not lit,
turn the MAX control counterclockwise until
it lights. Slowly turn the MAX control clock-
wise until the indicator just extinguishes.
Lock the control knob by turning the locking

ring clockwise.

7. Depress both OFF switches on the
cycling unit and readjust the load cell ampli-
fier (or the strain data unit) BALANCE con-
trols to set the recorder pen (or chart) to
zero.

8. Commence testing.

9. During a test, if it is desired to stop
the crosshead when it reaches the maximum
or minimum position, select the STOP switch
for the respective position. However, if it is
desired to stop the crosshead at the maximum
or minimum position while maintaining the
Joad or strain on it constantly, depress the
HOLD switch for the appropriate limit. Note
that the load or strain can change up to 1%
due to specimen relaxation or recovery before
the unit will reposition the crosshead at the

limit point.

NOTE: The following additional proce-
dure should be performed in order to assure
proper operation when a load or strain
cycling accessory is used in the HOLD mode.

10. To turn off the load or strain cycling
accessory when using the HOLD mode, and
reset the circuitry, proceed as follows:

1. Depress OFF button on the load

or strain cycling module.

2. On the crosshead control chassis,
depress the UP, DOWN, and STOP crosshead
pushbuttons in that sequence. This clears and
resets the logic circuits so that normal test-

ing operations can be resumed.
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| CAUTION |

If the UP, DOWN, and STOP buttons are
not depressed after turning off the cycling
accessory, the crosshead may automatically
begin moving whenever the load (or strain)
pen reaches the previously set “hold” value.

7.4 EXTENSION MEASUREMENT UNIT
7.4.1 Description

The Extension Measurement Unit
(EMU) provides a convenient digital display
of the crosshead position in inches (or milli-
meters) with respect to the gage length.
This readout capability is further extended
by three, 4-digit, thumbwheel switches which
can cause the crosshead to stop or reverse
direction when the displayed value matches
the value manually set on the switches.
Figure 7-6 shows the front panel layout of
the EMU.

The EMU EXTENSION display flashes
on and off, at a 1 Hz rate, when main power
is initially applied or whenever power is inter-
rupted for longer than 10 pseconds. This
flashing, which indicates a loss of original
gage length, will continue until a gage length
point has been established and the RESET
pushbutton depressed.

The EXTENSION display shows the
crosshead position within a reading accuracy
of 0.01 inches (0.1 mm). The red lamp
lights when the display shows 00.00 inches
(000.0 mm), indicating that the crosshead is
at gage length (starting point of the test).
This point is selected by depressing the
RESET pushbutton under the display when
the crosshead is at the desired position. If it
is necessary to drive the crosshead through a
preset zero point, that is, in a direction oppo-
site to the selected test direction, depress the
INHIBIT pushbutton under the display (red

lamp will extinguish) before depressing the
RETURN pushbutton on the crosshead con-
trol unit. When the crosshead starts moving,
the display will indicate 99.99 inches (999.9
mm) and count down. The crosshead will
continue moving in the same direction, at the
return speed, because the EMU is no longer in
control. When operating in this manner, the
crosshead control unit STOP pushbutton
must be depressed when the desired crosshead
position is reached (observe CAUTION be-

low).

' CAUTION |

To prevent accidental damage
to load cell, grips, and fix-
tures, always preset the cross-
head mechanical limits on the

loading frame.

Extension Measurement

Return Linut

Ofi  Cycle Stop

Off Cycle Stop

Figure 7-6. Extension Measurement Unit Operational Controls

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



The three sets of thumbwheel switches
on the EMU panel, marked RETURN LIMIT,
MAX LIMIT, and MIN LIMIT, are manually
set to the required crosshead position limits
within an accuracy of 0.01 inches (0.1 mm).
The limits set on these switches relate to the
EXTENSION display and must be within the
crosshead mechanical limit switch settings on
the loading frame. When a set limit point is
reached, as indicated on the EXTENSION
display, the lamp adjacent to the respective
limit will light, and the crosshead will stop or

reverse direction.

The return limit has two pushbuttons
marked RETURN and STOP. Depressing the
RETURN button will cause the crosshead to
gage length position at return speed when the
preset return limit point is reached. Depress-
ing the STOP button will cause the crosshead
to stop when the preset return limit point is

reached.

The maximum and minimum limit each
have three pushbuttons marked STOP, CY-
CLE, and OFF. Depressing the STOP button
will cause the crosshead to stop when the
preset limit is reached. Depressing the CY-
CLE button will cause the crosshead motion
to be reversed when the preset limit is
reached. Depressing the OFF button will
isolate that limit control function and the
preset limit point will be passed with no ef-

fect on the crosshead motion.

NOTE: To ensure proper operation of the
EMU, always depress the TEST DIRECTION
switch (UP or DOWN) on the crosshead con-
trol unit, whichever represents the initial test

direction from specimen gage length.
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7.4.2 Operation

Tension Testing

NOTE: If the main power has been inter-
rupted, the EXTENSION display will flash
until gage length is set and the RESET push-
button depressed.

1. Perform the following procedufe to
set the crosshead gage length position using
the extension measuring unit:

a. Carefully move the crosshead, using a
low speed, to bring the grips together. De-
press the INHIBIT switch if the crosshead
is to be driven through the previous gage
length point.

b. When the grips are just touching (with-
out placing any reverse load on the load cell
and coupling) press the display RESET but-
Set the RETURN LIMIT thumbwheels
to the desired gage length distance and de-

ton.

press the related STOP pushbutton.

c. Drive the crosshead upward and when it
stops, depress the display RESET pushbutton
again. This sets the desired specimen gage
length (initial grip separation).

2. If the test program requires exten-
sion of the specimen to rupture, set the
RETURN LIMIT thumbwheel switches to a
figure beyond the desired maximum exten-
sion. If the specimen is rigid, depress the
RETURN LIMIT STOP pushbutton so that
the two pieces of the specimen will not be
forced together at the return speed, which
could reverse-load or damage the load cell.
If the specimen is flexible and several tests are
to follow, select RETURN. After the speci-
men ruptures and when the RETURN LIMIT

is reached, the crosshead will return to the
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gage length point at the return speed. De-
press the OFF pushbutton under the MAX
LIMIT and MIN LIMIT thumbwheel switches.

3. If a specimen is not to be broken, but
only to be extended between certain dimen-
sions, set the RETURN LIMIT thumbwheel
switches to a figure beyond the maximum
Set the MAX LIMIT
thumbwheel switches to the desired maxi-
mum extension and the MIN LIMIT thumb-
wheel switches to the desired minimum ex-
tension. If the CYCLE pushbuttons are de-
pressed on the MAX LIMIT and MIN LIMIT

control functions, the crosshead drive will

desired extension.

be reversed when a limit point is reached.
Depress the proper STOP pushbutton to stop
the crosshead at a limit, if desired. The
respective white indicator lamp will light

when a limit is reached.

Compression Testing

NOTE:
rupted, the EXTENSION display will flash
until gage length is set and the RESET push-

If the main power has been inter-

button depressed.
1. Perform the following procedure to

set the RETURN LIMIT using the extension

measurement unit:

a. Move the crosshead, using a low speed,
to place the anvil at the lower limit position.
Depress the INHIBIT switch if the crosshead
is to be driven through the previous gage
length point.

b. Zero the digital display by depressing
the display RESET pushbutton. Move the
crosshead away from the compression table
and stop it when the required gage length is

reached. Set the RETURN LIMIT thumb-
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wheel switches to the figures shown on the
digital display and depress the display RESET
pushbutton. Depress the RETURN or STOP
pushbutton on the RETURN LIMIT, as de-
sired. The gage length and return limits have
now been set. Depress the OFF pushbutton
under the MAX and MIN LIMIT thumbwheel
switches.

2. If the specimen is to be compressed
between certain dimensions, set the MAX
LIMIT thumbwheel switches to the dimen-
sion of the deepest campression and MIN
LIMIT thumbwheel switches to the dimen-
sion of the shallowest. If the CYCLE push-
buttons are depressed on the MAX and MIN
LIMIT control functions, the crosshead drive
will be reversed when a limit point is reached.
Depress the proper STOP pushbutton to stop
the crosshead at a limit point, if desired.
The respective white indicator lamp will light

when a limit is reached.

7.4.3 Important Operating Note

When using low testing speeds (typi-
cally, below 1 in/min or 10 mm/min), the
displayed extension reading will reach the
preset limit value before the crosshead will
stop or reverse direction. At higher crosshead
speeds, the display changes so quickly this is
not noticeable. At slow speeds, however, it is

quite apparent.

For example, when using a crosshead
speed of 0.002 in/min and assuming the
maximum extension limit is set at 00.001
inches, the display will indicate “00.01” after
2-1/2 minutes but the crosshead will continue
to move until it has traveled the full 00.01

inches which will take 5 minutes. On metric
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units, when using a crosshead speed of 0.05
mm/min, it will take 2 minutes for the cross-
head to travel 000.1 mm which is the smallest
settable value on the EMU. In this case, the
display would indicate “000.1” after 1 min-
ute but the crosshead will not stop until it

has traveled for the full 2 minutes.

The reason for this is that the EMU uses
5-digit electronic counters but displays only
the four most significant digits. The least
significant digit is used for control and timing
purposes and is not displayed. This least
significant digit is set to an initial value of
“5” which causes the last digit on the display
to change ahead of the actual extension value.
However, this has no affect on the accuracy
of the EMU as the crosshead is controlled by

the preset limit switches.

7.5 STRAIN DATA UNIT
7.5.1 Description
The strain data unit is designed for appli-

cations where a strain gage extensometer is

required to accurately measure specimen elon-

chart servo drive system. Thus, specimen
strain can be recorded, in magnified form, as
chart motion or a pen trace. When driving
the second pen of a two pen recorder with
the strain data unit, the chart is maintained
in a synchronous drive mode, enabling load
and strain to be plotted against time.

When the strain data unit functions with
the chart servo drive, the recorder pen plots
load while chart motion corresponds to strain.
This arrangement produces a load versus strain

curve directly.

A variety of 120-ohm strain gage trans-
ducers may be used with the strain data unit.
These include Instron series 2630 strain gage
extensometers, series 2640 transverse strain
sensors, series 2670 crack opening displace-
ment gages, series 2650 averaging extenso-
meters, or 120-ohm resistance strain gages
bonded directly to the specimen. Detailed
instructions for Instron strain transducers and

calibrators are contained in the following

manuals:
Model Manual No.
Strain gage extensometer 10-69-1

gation (strain), or other types of deformation, Averaging extensometer 10-324-1
with the extensometer attached directly to Transverse strain sensor 10-327-1
the specimen. Crack opening displacement 10-384-1
High magnification calibrator 10-18-2

The strain data unit can be connected to Low magnification calibrator 10-18-1

drive either a recorder pen or the recorder
Strain Data _
! Balance Range
R @ Polarity r— . —:]”m ; 2 5
05 10
@ sero Catibration

Figure 7-7. Strain Data Unit Operational Controls
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Since the chart time drive mode is de-
sirable for many tests, the recorder is designed
to be easily switched to or from the chart
servo drive mode by depressing (or releasing)
the CLUTCH and SERVO pushbutton
switches on the recorder. The recorder may
be switched to the time drive mode by de-
pressing the TIME pushbutton, or operated
independently by depressing the forward (¥)
or reverse ( 4 ) pushbuttons.

The strain data unit can be used in con-
junction with the strain cycling control in
order to perform strain cycling tests. The
strain data unit front panel is shown in

figure 7-7.

NOTE:  Paragraph 7.5.2 describes the
operation of the strain data unit when driving
the recorder chart. Paragraph 7.5.3 is the
operating procedure when driving the second

pen of a 2-pen recorder system.

7.5.2 Operating Procedure — Strain Data Unit and
Recorder Chart

NOTE: Prior to using the strain data unit
in an operating mode, a zero, balance and
calibrate procedure must be performed as de-
scribed below. Refer to the pertinent manuals
for details concerning calibrator positioning

and strain transducer mounting requirements.

A. Preliminary Setup and Adjustments

a. Mount spindles on calibrator that fit
strain transducer clamps, and set unit in its

operating position.

b. Adjust calibrator for minimum dis-
placement (gage length); minimize backlash
in mechanism by going through zero point

and then return.

¢. Mount strain transducer on calibrator

and plug its cable connector into receptacle
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(strain gage) at rear of loading frame. Before
completing procedure, allow at least 20 min-
utes for extensometer to stabilize after excita-

tion has been applied.

d. Move POLARITY switch to the 1
position. This will allow the recorder chart

to advance with an increasing strain signal.
B. Adjusting Zero Control

a. Turn RANGE switch to 20 (least
sensitive position).

b. Depress and engage CLUTCH and
SERVO pushbuttons on recorder control pan-
el.

c. Depress and hold ZERO pushbutton
while turning ZERO control (10-turn potenti-
ometer) fully counterclockwise; the chart
should retract. Then adjust ZERO control
clockwise until chart advances 2 minor divi-
sions.

d. Release CLUTCH pushbutton and
then manually move chart until a major
division is aligned with the edge of the clear
plastic scale. Mark this division as a zero

point on the chart.

C. Adjusting Balance Controls
a. While ZERO button is depressed,
depress and engage CLUTCH pushbutton on

recorder panel.

b. Release ZERO pushbutton; the chart
will probably offset from its zero position.

c. Adjust COARSE and FINE BAL-
ANCE controls to return zero mark on chart
back to edge of plastic scale.

d. Turn RANGE switch to the 10 posi-
tion and readjust BALANCE controls to
position chart exactly at zero. Repeat this
adjustment at each of the remaining positions
through the most sensitive (0.2) range.

e. As a check, turn calibrator adjust-

ment below its zero setting and then back to
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eliminate any backlash. Readjust FINE BAL-
ANCE control, as required, to set chart

position at its marked zero.

NOTE: Setting the POLARITY switch to 2
allows a reversal of the chart movement, with
increasing strain, from that of the 1 polarity.
If this feature is not required, proceed to

paragraph E to perform the calibration.

D. Adjusting Polarity Zero at Position 2

a. Perform zero and balance procedure

with POLARITY switch at position 1 (para-
graphs B and C above).

b. Depress and hold ZERO pushbutton
while adjusting ZERO control in a clockwise
direction to move chart a minimum of 20
inches (50 cm.) Mark a major chart division

as a zero point for polarity usage at position

c. Move POLARITY switch to position
2. 1If chart offsets, adjust BALANCE controls

to reset chart to the zero for position 2 polar-

ity.
E. Adjusting Calibration Control

NOTE: A quadrature adjustment is provided
within the strain data unit to compensate for
stray capacitance in the strain transducer be-
ing used with the system. This adjustment
should be checked periodically, and must be
checked whenever the strain transducer is
changed, to maintain the linearity and hyster-
esis of the system within specification. The
adjustment is made after the zero and balance
procedure and prior to calibrating (refer to

paragraph G).

a. Determine strain range and magnification
to be used for testing by referring to specifi-
cation chart in manual for strain transducer
in use; also, refer to operating notes in para-
graph F of this procedure. Turn RANGE
switch to required position.

7-11

b. Carefully turn calibrator to a value which
corresponds to full scale displacement of trans-
ducer on range in use (reference specifications).
Do not turn calibrator past full scale point
and then have to reverse it, as calibrator
backlash will cause an error in calibration.

c. Carefully adjust CALIBRATION con-
trol on strain data unit to obtain 20 inches
(50 cm) of chart motion, representing maxi-

mum strain on range in use.

NOTE: The calibration control should al-
ways be adjusted for the particular strain range
being used for testing.

d. Turn calibrator back to original zero
point; go slightly beyond zero and then re-
turn to eliminate backlash. Check that re-
corder chart has followed and returned to
zero;  readjust BALANCE control, with
RANGE switch on 0.2, until zero and balance

positions are at the same point on chart.

e. Repeat calibration procedure for ac-

curacy.
F. Operating Notes

1. When using the strain data unit to
drive the chart, the CLUTCH and SERVO
pushbuttons on the recorder must be de-
pressed. However, the TIME pushbutton dis-
engages the chart servo drive and the chart
will be in the time drive mode. Also, if the
chart forward () or (A) reverse pushbuttons
are depressed, the chart servo drive will be

disengaged.

2. Each calibrator and servo system has
a small, inherent amount of backlash. There-
fore, when adjusting the system to a zero
point or at full scale displacement use caution
to prevent adjustment errors due to backlash.
Do not turn the calibrator beyond the full
scale displacement point and then reverse it
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when setting the calibration. Carefully adjust
it up to full scale point and then stop. When
setting zero, turn the calibrator beyond the
zero point and then turn it back to the zero

point.

3. When using high magnification ranges,
carefully balance the servo system on the 20
range (low sensitivity). It can then be rebal-
anced as the range selector switch is turned

to the more sensitive ranges.

4. The application of this strain data
unit is for recording specimen strain over 20
inches (50 c¢m) of chart motion. Hence, the
magnification ratio - the ratio between chart
motion and actual strain transducer deflec-
tion - must be doubled over that listed in any
strain transducer specification based on 10
inches (25 cm) of chart motion.

5. The least sensitive range of 20 on
the strain data unit is not normally used.
This range position is intended to be used
(25 cm)
of chart deflection with extensometers capable

when operating over + 10 inches

of both tension and compression measure-

ments.

6. The maximum hysteresis and non-
linearity percentages, as indicated in the
specifications for the strain transddcers listed
in paragraph 7.5.1, are not applicable if the

more sensitive ranges of 0.5 and 0.2 are used.

7. When used in conjunction with
the Break Detector accessory, the chart servo
clutch is disengaged at sample break and re-
engaged when the Break Detector unit is

reset.

G. Adjusting Quadrature Balance
A Quadrature Balance adjustment (R3)
is mounted internally on the right-hand side
of the strain data amplifier’s motherboard
chassis. It is included to compensate for any

capacitive unbalance in the strain transducer
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or cables, which may affect system linearity.
Perform the following procedure periodically,
or in case the strain transducer is changed, to
check and adjust quadrature.

a. Adjust zero and balance controls per
paragraphs B and C of this procedure.

b. On recorder control panel, release
the SERVO and CLUTCH pushbuttons.

c. On strain data unit panel, set RANGE
switch to the 0.2 position and set POLARITY
switch to the position to be used during
regular testing procedures.

d. Slide strain data unit forward from
console for internal access. Connect an
oscilloscope to test points TP4 (high) and
TP1 (low).

e. Observe an a.c. signal on oscilloscope.
A nonsymmetrical waveform indicates pres-
ence of a quadrature component. Adjust
Quadrature Balance control (R3) and FINE
BALANCE control alternately until signal
waveform is minimized and symmetrical.

f. Depress SERVO and CLUTCH push-
buttons, on recorder control panel, and re-
adjust FINE BALANCE control to set chart
position at its marked zero. Perform cali-
bration procedure (paragraph E of this pro-

cedure).

7.5.3 Operating Procedure - Strain Data Unit and

Recorder Pen

When driving the second pen of a two pen
recorder with the strain data unit, the chart is
maintained in a synchronous drive mode, en-
abling load and strain to be plotted against

time.

NOTE: Prior to using the strain data unit
in an operating mode, a zero, balance and
calibrate procedure must be performed as de-
scribed below. Refer to the pertinent manuals
for details concerning calibrator positioning

and strain transducer mounting requirements.
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A. Preliminary Setup and Adjustments

a. Mount spindles on calibrator that fit
strain transducer clamps, and set unit in its
operating position.

b. Adjust calibrator for minimum displace-
ment (gage length); minimize backlash in
mechanism by going through zero point and
then return.

¢. Mount strain transducer on calibrator
and plug its cable connector into receptacle
(strain gage) at rear of loading frame.

d. Move POLARITY switch to the 1 po-
sition. This will allow the strain pen to move

left to right.

B. Adjusting Zero Control

a. Turn RANGE switch to 20 (least
sensitive position).

b. Depress and engage strain pen push-
button on recorder control panel.

c. Depress and hold ZERO pushbutton
while turning ZERO control (10-turn potenti-
ometer) fully counterclockwise; the
should move to the left-hand side of the

pen

chart. Adjust this control to position pen on
first graduation of chart. Mark this line as a

zero point.

C. Adjusting Balance Controls

a. Release ZERO pushbutton; the pen
will probably offset from its ZERO position.

b. Adjust COARSE and FINE BALANCE

controls to return pen to zero.

c. Turn RANGE switch to the 10 position
and readjust BALANCE controls to position
pen exactly at zero. Repeat this adjustment
at each of the remaining positions, through
the most sensitive (0.2) range.
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d. As a check, turn calibrator adjustment
below its zero setting and then back to
eliminate any backlash. Readjust FINE BAL-
ANCE control, as required, to set pen po-
sition at its marked zero.

NOTE: Setting the POLARITY switch
to 2 allows a reversal of the pen movement,
with increasing strain, from that of the
1 polarity. If this feature is not required,
proceed to paragraph E to perform the cali-

bration.
D. Adjusting Polarity Zero at Postion 2

a. Perform zero and balance procedures
with POLARITY switch at position 1 (para-
graphs B and C above).

b. Depress and hold ZERO pushbutton
while adjusting ZERO control in a clockwise
direction to move pen full scale (10 inches
or 250 mm) on the chart. This is a zero
point for polarity usage at position 2.

c. Move POLARITY switch to position 2.
If pen is displaced, adjust BALANCE con-
trols to reset it to zero for position 2

polarity.
E. Adjusting Calibration Control

NOTE: A quadrature adjustment is provided
within the strain data unit to compensate for
stray capacitance in the strain transducer be-
ing used with the system. This adjustment
should be checked periodically, and must be
checked whenever the strain transducer is
changed, to maintain the linearity and hyster-
esis of the system within specification. The
adjustment is made after the zero and balance
procedure and prior to calibrating (refer to

paragraph G).

a. Determine strain range and magniﬁca—

tion chart in manual for strain transducer
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in use; also, refer to the operating notes in
paragraph F below. Turn RANGE switch to

required position.

b. Carefully turn calibrator to a value
which corresponds to full scale displacement
of transducer on range in use (reference
specification). Do not turn calibrator past
full scale point and then have to reverse it,
as calibrator backlash will cause an error in

calibration.

c. Carefully adjust CALIBRATION con-
trol on strain data unit to obtain 10 inches
(250 mm) of pen motion, representing maxi-

mum strain on range in use.

NOTE: The calibration control should
always be adjusted for the particular strain

range being used for testing.

d. Turn calibrator back to original zero
point; go slightly beyond zero and then re-
turn to eliminate backlash. Check that pen
has followed and returned to zero; readjust
BALANCE control, with RANGE switch on
0.2, until zero and balance positions are at

the same point.

e. Repeat calibration procedure for ac-

curacy.
F. Operating Notes

1. Each calibrator and servo system has
a small, inherent amount of backlash. There-
fore, when adjusting the system to a zero
point or at full scale displacement use cau-
tion to prevent adjustment errors due to back-
lash. Do not turn the calibrator beyond the
full scale displacement point and then reverse
it when setting the calibration. Carefully ad-
just it up to full scale point and then stop.
When setting zero, turn the calibrator beyond
the zero point and then turn it back to the
zero point.
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2. When using high magnification ranges,
carefully balance the servo system on the 20
range (low sensitivity). It can then be re-
balanced as the range selector switch is

turned to the more sensitive ranges.

3. The least sensitive range of 20
on the strain data unit is not normally used.
This range position is intended to be used
when operating with a pen zero at center of
chart for extensometers capable of both
tension and compression capability, or with
strain gages bonded directly to the specimen.

4. The maximum hysteresis and non-
linearity percentages, as indicated in the
specifications for the strain transducers listed
in paragraph 7.5.1, are not applicable if the

more sensitive ranges of 0.5 and 0.2 are used.

G. Adjusting Quadrature Balance

A Quadrature Balance adjustment (R3)
is mounted internally on the right-hand side
of the strain data unit’s motherboard chassis.
It is included to compensate for any capaci-
tive unbalance in the strain transducer or
cables, which may affect system linearity.
Perform the following procedure periodically,
or in case the strain transducer is changed, to
check and adjust quadrature.

a. Adjust zero and balance controls per
paragraphs B and C of this procedure.

b. Disable strain pen by releasing its
pushbutton on recorder control panel.

c. On strain data unit panel, set RANGE
switch to the 0.2 position and set POLARITY
switch to position to be used during regular
testing procedures.

d. Slide strain data unit forward from
console for internal access. Connect an
oscilloscope to test points TP4 (high) and
TPL (low).

e. Observe an a.c. signal on oscilloscope.
A nonsymmetrical waveform indicates pre-

Adjust

sence Of a quadrature component.
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Quadrature Balance control (R3) and FINE
BALANCE control alternately until signal
waveform is minimized and symmetrical.

f.  Depress strain pen pushbutton, on
recorder control panel, and readjust FINE
BALANCE control to set pen position at its
marked zero. Perform calibration procedure

(paragraph E of this procedure).

7.6 AREA COMPENSATOR
7.6.1 Description

The area compensator is an accessory which
enables the recorder load scale to be calibrated
in terms of stress, or similar units, relating
force and specimen size. An accurately cali-
brated potentiometer on the front panel of
the unit (figure 7-8) is adjusted by the opera-
tor to correspond to the measured cross-
sectional area (or similar unit of size) of each
specimen being tested. Adjustment of this
potentiometer changes the load sensitivity to
compensate for various sizes of specimens so
that the recorder scale can remain accurately
calibrated in terms of stress (force per unit

area).

Area Compensator

in @ Out

Figure 7-8. Area Compensator Operational

Controls

The potentiometer has a 10-turn dial which
can be set between 0.9 and 10.9. Increasing
the setting of the dial proportionally de-
creases the sensitivity of the load cell ampli-

fier for any stress range. For example, in-
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creasing the dial setting from 1.0 to 2.0
decreases the load cell amplifier sensitivity
by 1/2, so that twice as much load will be
required for full scale stress response.

If the specimen cross-sectional area was
then doubled, the stress sensitivity would
remain the same for the two specimens of
differing cross-sectional areas. The load-stress
relationship is expressed by the formula:

L=SxAorS= L

A
where: L = Load in pounds
S = Stress in psi
A = Cross-sectional Area in

square inches

With the area compensator switched in,
the load cell amplifier FULL SCALE LOAD
selector switch determines the full scale stress
range (instead of a load range) for the re-
corder, but in the same step multiples.

7.6.2 Determining Stress Ranges

The stress range indicated by 100% (full
scale) on the recorder scale may be determined

from the following equation:

x L. R.

Full Scale Stress = D.S

where:

D.S. = Area Dial Setting - usually set to
the same number as the specimen
cross-sectional area (ignoring the
decimal point).

A = Cross-sectional Area of the speci-
men under test - in square inches
(mm2 or cm?, metric units).

L.R. = Load Range —in pounds (grams or

kilograms, metric units). Load range
is determined by the load cell in use
and the load range selector setting.
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Example 1: Assume a specimen has an
A = 0.675 square inches. Assume also a
2511-103 load cell is in use with the FULL
SCALE LOAD range selector switch set at 1.
Determine the full scale stress reading as
fOllOWS:

Set the area dial to 6.75. A type 2511-103
(50-pound) load cell with the range selector
switch set at 1 has a full scale load range of
1-pound.

Substituting these values in the equation
Full Scale Stress =

D.S. x LR. = 6.75

= 0675m2x11b=10psi

If the load range switch were changed to 5
(L.R. = 5 pounds) the full scale stress would
be:

6.75

x 5 1b = 50 psi
0.675 in2

7.6.3 Limitations Due to Load Cell Capacity

Use caution to avoid overloading the cell.
A full scale reading on the recorder can be
above the maximum capacity of the load cell,
when using certain settings of the load range

selector and area dial.

It is good practice to use a full scale stress
range that is less than the maximum allowable

stress; where:

Maximum Allowable Stress

_ Maximum Capacity of Load Cell

Specimen Cross-sectional Area

In some cases it may not be possible,
and only a portion of the recorder scale can
be used without overloading the cell. Under
these circumstances, the better procedure is
to use a higher capacity load cell to increase

the safety margin.
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For example, assume that a type 2511-301
(1000-pound) cell is being used for testing a

specimen having an Area = 0.4 square inches.

Full Scale Stress — 2:S: x L.R.

A
0.4 in2

The load (in pounds) that would exist at
a stress of 10,000 psi is expressed by:

L=SxA
= 10,000 psi x 0.4 in2
= 4000 1b

This is 3000 pounds over the range of the
cell. The maximum allowable stress is 1000/
0.4 = 2500 psi. Note that 2000 psi (200
pounds load) would be indicated with the

load range selector on position 20.
7.6.4 Testing Procedure

a. Place the area compensator IN-OUT
switch in the OUT position.

b. Zero, balance, and calibrate the load

weighing system.

NOTE: The load weighing system may be
calibrated with the area compensator switched
in or out. If the area compensator is switched
IN, the potentiometer dial must be set to
exactly 1.0.

c. Move the IN-OUT switch to the IN posi-
tion. Set the potentiometer dial to 1.0. The
recorder pen should remain at the zero posi-

tion on the chart.

d. Determine the full scale stress range(s)
to be used, as described in paragraph 7.6.2.
Set the FULL SCALE LOAD range switch to

obtain desired full scale stress range.

Max. cell capacity = Maximum allowable
Specimen area stress
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Do not exceed the maximum capacity

of the load cell.

e. Set the potentiometer dial to the cross-
sectional area of the specimen under test.
Set IN-OUT switch to IN position. Install
specimen and perform testing required.

7.7 BREAK DETECTOR UNIT

7.7.1 Description

The break detector unit is an accessory
which uses a rapid decrease in load signal
during a test to detect when the sample
breaks. The unit can be set to perform sever-
al control functions when this occurs, includ-
ing automatically stopping the crosshead so
that sample extension can be measured, or
rapidly returning the crosshead to the gage
length position.

A sample break is defined as the load
signal falling sharply by an amount greater
than the sensitivity control setting. For ex-
ample, assume the sensitivity is set at 30%
of full scale load. This means that a sample
being tested can have a rupture strength load
value from 30% to 100%; but for the break
detector to trigger, the load must fall sharply
from the rupture value by greater than 30%.

NOTE: When a chart servo is installed, the
break detector will cause the servo clutch to
be disengaged at sample break; resetting the

break detector unit restores the servo clutch.

The break detector can be used to apply
an external trigger for another accessory
When used in
conjunction with the automatic integrator

(Series 2360), it will stop the integration

when the specimen breaks.

process at the exact moment of sample break,

thus providing a more accurate energy figure.
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The unit is one-third of a standard rack
module in size, and the front panel operation-
al controls are shown in (figure 7-9). Two
additional switches — ZERO-LEFT/RIGHT
and RESET-MANUAL/AUTO — are located
behind the front panel.

Break Detector

Sensitivity

&

Off Stop Return

Reset

Figure 7-9. Break Detector Unit Operational
Controls

When a sample break is detected, the red
lamp on the break detector front panel will
flash. In the manual-reset mode, this flashing
will continue until the unit’s RESET push-
button is depressed; in the automatic reset
mode, the flashing will stop when the cross-

head motion stops.

7.7.2 Functioning of Controls

The SENSITIVITY control allows the
break detection sensitivity to be set between
8% and 30% of the full scale load range. The
OFF, STOP, and RETURN pushbutton
switches are interlocked and function as fol-

lows.
OFF - shuts off break detector unit.

STOP - causes crosshead to stop when a

sample break is detected.

RETURN - causes crosshead to return to gage
length position when a sample break is de-

tected.
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The toggle switches located behind the front

panel function as follows:

ZERO-LEFT/RIGHT — allows the break de-
dector unit to function whether the recorder
pen is positioned zero-left or zero-right for an
increasing load, as set by the POLARITY
switch on the load cell amplifier panel.

RESET-MANUAL/AUTO — when
MANUAL, the RESET pushbutton must be

depressed after a sample break to reset the

set to

break detector unit and engage the chart
servo clutch (if used); when set to AUTO,
the unit (and servo clutch) are reset auto-
matically when the crosshead motion stops.

7.7.3 Operation

Initially zero, balance, and calibrate the
load weighing system with the break detector
unit off. To set up and use the unit, proceed

as follows:

a. Set ZERO-LEFT/RIGHT switch
behind break detector front panel to corres-
pond to recorder pen zero position. (The
RESET-MANUAL/AUTO switch may be set

to AUTO for convenience during set up.)

b. Unlock SENSITIVITY control and
turn knob fully counterclockwise (least sensi-

tive setting).

c. Use load cell amplifier BALANCE
controls to position load pen at approximate
percentage of full scale load desired for
sample break sensitivity. This may be be-
tween 8% and 30%.

NOTE: Typically, the sensitivity is set at a
percentage so that the unit ignores small load

fluctuations but triggers when the sample
breaks.

d. Depress STOP button on break

detector.
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e. Start crosshead upwards at test
Depress load cell amplifier ZERO
switch. If crosshead does not stop, turn SEN-
SITIVITY knob clockwise by about 5° or
10°. Depress ZERO switch again with cross-

speed.

head moving upwards. Repeat this procedure
until the crosshead stops when ZERO switch
is depressed. Allow about 5 seconds between
successive trials for circuit elements to re-

cover,
f. Rebalance load weighing system.

g. Depress STOP or RETURN but-

ton on break detector unit, as required.

h.  Set RESET-MANUAL/AUTO

switch to desired position.

i. Proceed with test program. When
a sample break occurs, the red light will begin

flashing until the break detector unit is reset.

NOTE: Avoid adjusting SENSITIVITY con-
trol during a test. If it is necessary to do so,
depress break detector OFF button, change
sensitivity setting, and then depress STOP
or RETURN button as required.

7.8 VARIABLE SPEED UNIT
7.8.1 Description

The variable speed unit enables an operator
to conveniently set any crosshead speed, that
is within the normal range of the testing
instrument, in 0.1% increments. This acces-
sory was developed for speed control appli-
cations requiring non-standard test speeds.
For example, using a “base” speed of 20
inches per minute and setting the percent
thumbwheel switches to 60.0 percent would
result in a crosshead testing speed of 12 inches
per minute. An in-out switch on the unit
allows the operator to conveniently switch the
variable speed unit into the crosshead control
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circuits or out of it as desired. It is important
to note that the variable speed unit does not
extend the crosshead speed range capability
of the instrument beyond the instrument’s
specifications. The operational controls are

shown in figure 7-10.

Variable Speed

00.0 n

Percent @

Out

Figure 7-10. Variable Speed Unit Operational
Controls

NOTE: When the variable speed unit is IN,
the crosshead return speed is also affected.

7.8.2 Operation

a. Depress the desired crosshead speed
pushbutton (and the high or low speed push-
button as appropriate) on the crosshead con-
trol panel. This establishes the “base” cross-
head speed.

b. Set the PERCENT (%) thumbwheel
switches to the appropriate setting for the
desired crosshead speed. These thumbwheel
switches may be set from 00.0 percent to 99.9

percent.

c. Move the IN/OUT switch to the IN posi-
tion to activate the variable speed unit. This
also lights the panel lamp.

To determine the PERCENT switch setting
for a desired crosshead speed, use the follow-
ing equation:

desired crosshead speed x 100

“base” (standard) crosshead speed
= PERCENT switch setting
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Note that the base crosshead speed should
be greater than the desired speed. For ex-
ample, if a testing speed of 6 in/min is desired,
a “base” speed of either 20 in/min or
10 in/min can be used.

6in/min y 100 = 30.0 percent
20 in/min

or, as an alternative,

6 in/min y 100 = 60.0 percent.
10 in/min

7.9 TIME/CYCLE COUNTER
7.9.1 Description

This accessory is designed to count the
total number of tests, or up-down crosshead
cycles; where a test is defined as the cross-
head moving away from the gage length posi-
tion, reversing direction and returning. The
six-digit counter registers a half-count each
time the crosshead starts moving in a particu-

lar direction.

An additional function is provided in the
unit enabling the counter to indicate elapsed
time in seconds. Thus, the time/cycle counter
unit can be used to indicate the total number
of tests, down-and-up cycles of the crosshead,
or elapsed time in seconds. In addition, the
unit can be programmed to stop crosshead
motion when a preset number of counts has
been reached.

Three multiplier pushbuttons (X1, X10,
X100) enable the unit to register a count on
each crosshead cycle, each ten-cycles, and
each one-hundred cycles. This feature in-
creases the total counting capability for long
term cyclic testing.

The unit is one-third of a standard rack
module in size, and all operational controls
are on the front panel (figure 7-11).

7.9.2 Operation

a. Select operating mode by depressing
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the TIME pushbutton when one-second time
counts are desired, or by depressing the X1,
X10, or X100 pushbutton when crosshead up-
down counts are desired.

TIME/CYCLE COUNTER
V : un E =
O o | IHTE
On/Off

reset | BIOTOTofoloR0]

Cycles
Time

X1 X10 X100 Secs

Figure 7-11. Time/Cycle Counter
Operational Controls

b. Depress the ON/OFF pushbutton switch
to activate the TIME/CYCLE counter. The
switch indicator lamp should light.

c. Depress and hold RESET button on
mechanical counter. Lift red plastic cover to

expose top row of counter wheels.

NOTE: With the red cover left open, the
unit can be used to count cycles only. It will
not stop the crosshead when the preset
number of counts is reached.

d. If desired, set the upper counter to the
number of cycles required. Close the red
cover so the crosshead will be stopped when

this number of counts is reached.

e. Depress the crosshead UP or DOWN
pushbutton to start the test. The total num-
ber of cycles will be indicated on the lower
counter. The crosshead will stop automati-
cally when the preset number of cycles is
reached, and the ON/OFF switch lamp will ex-
tinguish automatically (see step f).

f. Depress RESET button on counter to
reset indicator to zero before starting a new
test series; this will activate counter and re-
light ON/OFF switch lamp.
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 CAUTION |

APt et

Always turn off the time/cycle counter
by depressing the ON/OFF pushbutton
after completing a test run. If inadver-
tently left on, and not reset to zero, the
crosshead will not move when the crosshead
UP or DOWN pushbutton is depressed.

7.10 PRE-TENSION UNIT
7.10.1 Description

The Pre-Tension Unit provides precise con-
trol of specimen loading conditions prior to a
tensile test. For many types of specimens, it is
necessary to apply an initial load to the
specimen to remove crimp, straighten the
specimen and remove any free movement be-
fore the test load is applied. This unit en-
ables pre-load to be applied accurately within
close limits without the need for attaching
weights.

When used in conjunction with pneumatic
grips, the pre-tension unit facilitates rapid
specimen reloading for repetitive testing due
to its automatic start, release and return con-

trol features.

The unit is one-third of a standard rack
module in size, and all operational controls

are on the front panel (figure 7-12).

Pre-Tension

Pre-Tension

Excess Tenston

Auto

Start Release Reject

Off Stop Return

Figure 7-12. Pre-Tension Unit
Operational Controls
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The PRE-TENSION control sets the lower
limit of the applied pre-tension load and is
associated with the white indicator lamp. The
EXCESS TENSION control sets the upper
limit of the applied pre-tension load and is
associated with the red indicator lamp. The
PRE-TENSION and EXCESS TENSION con-
trols -have ranges that allow the setting of
these limits up to 10% of full scale on the re-
corder. The white indicator lamp is lit when
there is inadequate applied pre-tension; the
red lamp lights if the applied pre-tension is
increased beyond the excess tension limit
setting; and neither lamp is lit when the
applied pre-tension is between limits.

There are two sets of three switches, one
set below the PRE-TENSION control and
the other below the EXCESS TENSION con-
The left-hand set is interlocked and
selection of one switch releases the other.
The OFF switch is selected when the unit is
not required. The STOP or RETURN is
selected when it is desired to have the cross-

trol.

head either stop or return to gage length after
specimen break.

In the right-hand set, AUTO-START and
AUTO-RELEASE are push-on, push-off type
switches and REJECT is a pushbutton switch.
AUTO-START starts the crosshead a short
period after the required pre-tension load is
reached and the lower jaw is closed. AUTO-
RELEASE opens the jaws when a test is
completed. REJECT, when depressed, causes
the current test to be abandoned and both

jaws to open.

The upper jaw closes when a switch mount-
ed on the grip is actuated after inserting a
specimen. The lower jaw closes after the
specimen is in place and a pre-tension, which
exceeds the lower limit, is manually applied.

7.10.2 Operation

NOTE: It is assumed that the air kit, in-
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cluding pneumatic grips, has been properly in-
stalled in accordance with Instron drawing
D379-178 (or D379-183). The grip with the
switch actuated jaw must be attached to the
load cell in the upper position.

Initially zero, balance and calibrate the load
weighing system with the pre-tension unit off.
To set up and use the unit, proceed as

follows:

a. On the load cell amplifier: set the load
range desired on the FULL SCALE LOAD
switch; with the BALANCE controls, adjust
the recorder pen to the amount of pre-tension

required (a percentage of full scale).

b. To turn the pre-tension unit on, depress
its STOP pushbutton. If the pre-tension lamp
(white) is not lit, turn the PRE-TENSION
control counterclockwise until it lights, and
then slowly clockwise until it just extin-
guishes. If the pre-tension lamp lights when
the unit is initially turned on, adjust the PRE-
TENSION control slowly clockwise until it

just extinguishes.

c. With the BALANCE controls on the
load cell amplifier, adjust the pen to the maxi-

mum acceptable pre-tension load.

d. If the excess tension lamp (red) is not
the EXCESS TENSION control

clockwise until it lights, and then slowly

lit, turn
counterclockwise until it just extinguishes.
If the excess tension lamp lights during the
adjustment in step ¢, turn the EXCESS TEN-
SION control slowly counterclockwise until

it just extinguishes.

e. Rebalance the load cell amplifier to set
the recorder pen at zero reference; the white

pre-tension lamp should light.
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f. On the pre-tension unit: select the de-
sired crosshead function at specimen break by
depressing either the STOP or RETURN
pushbutton; depress AUTO-START to enable
the test to start when the specimen is loaded;
depress AUTO-RELEASE to have both jaws

open at specimen break.

g. Load the specimen for a tensile test as

follows:

'WARNING B

Pneumatic grips are closed by high air

pressure. Do not insert fingers between jaw

faces at any time as serious injury could
y jury

result.

1. Pass the specimen through the upper
jaw, and while holding the loose end in one
hand pass the other end through the lower
jaw and pull the specimen just taut enough

to remove any slack.

2. Actuate the upper jaw by pushing
back with the loose end of the specimen in
order to contact the switch lever.

3. At the lower jaw, pull the specimen
tight until the white pre-tension lamp extin-
guishes and the lower jaw closes; the lower
pre-tension limit is now set. If the AUTO-
START pushbutton has been depressed, the
test will commence in 1 - 3 seconds.
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7.10.3 Operating Notes

1. To enable the RETURN feature of
the pre-tension unit to function properly,
select the appropriate TEST DIRECTION,
UP-DOWN pushbutton on the crosshead con-
trol unit.

2. If the automatic-start feature of the
pre-tension unit is not desired, a test may be
started manually from the crosshead control

unit.

3. When loading a specimen, if the
upper pre-tension limit is accidentally ex-
ceeded (red excess tension lamp lights) the
test will not start and, if the AUTO-RELEASE
pushbutton has been selected, the jaw will
open for reloading of the specimen; if AUTO-
RELEASE has not been selected, the jaws
will not release. To recover from the latter
condition, depress the REJECT pushbutton.

4. Depressing the REJECT pushbutton
at anytime after exceeding the pre-tension
value will cause both jaws to open and the
crosshead to either return to gage length
(RETURN depressed) or stop (STOP de-
pressed).

5. The pre-tension unit will cause the
no. 1 pen to pip when the crosshead starts
in the test direction; this is a normal oper-

ating function.
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