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CHAPTER 1. GENERAL INFORMATION

1.1 INTRODUCTION

INDRAMAT's AC SPINDLE DRIVE is a high performance asynchronous AC motor speed regulator
capable of operating motors up to about 25 hp {kw). Unrestricted four-quadrant operation,
as well as positioning, is possible with the AC SPINDLE DRIVE. Speed range is from 0 to
8000 RPM. The AC SPINDLE is provided with one of the following interfaces, allowing
operation by any control system:

- Differential Analog Command Input
- 16 bit Parallel Digital Command Input

Speed control is highly accurate, benefiting from a microprocessor based digital velocity
loop, rather than conventional variable frequency control. When the digital wvelocity
command is employed, no drift is present. Use of the analog velocity command reduces the
precision of the speed control proportional to the analog tolerance, and drift may be
present. At zero speed, considerable stiffness is present. The motor will resist any
attempt to change its speed thru load variation providing up to the peak system torque, if

required.

The control principle used provides the highest stiffness and stability known for standard
induction motors., The system is well suited for spindle wvelocity control but does not
approach the stiffness and stability known from INDRAMAT AC SERVO DRIVES. Speeds may be
utilized down to zerc RPM, but the lowest usable speed depends ultimately upon the load
variation present.

The AC SPINDLE DRIVE has been designed so that it may be operated along with Indramat
modular AC SERVQ controllers, sharing a common power supply. This allows a complete
brushless machine to be constructed at a very reasonable price.

1.2 SYSTEM DESCRIPTION

The AC SPINDLE DRIVE is composed of the following components:

~ Three—-Phase Power Transformer
KDV Modular Power Supply
- KDA Asynchronous Drive Module

CDM Computer Drive Module
AC Asynchronous Spindle Motor with Feedback

¥
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FIGURE 1-1. AC SPINDLE DRIVE BLOCK DIAGRAM

1.2.1 Power Transformer

A 3-phase autc transformer is used to adapt the line power to the 220 VAC reguired by the
KDV power supply. The power required from the transformer is equal to about 1.4 times the
power of the drive system. This transformer may also be used to power Indramat AC SERVO
controllers.

1.2.2 KDV Power Supply

The KDV modular power supply is used to convert the three phase 220 VAC input voltage to
a DC bus voltage, which in turn is used to power the AC SPINDLE motor. Also included in
the KDV are low voltage supplies for the various logic sections of the drive system and
circuitry to dissipate excess energy returned to the AC SPINDLE DRIVE package when
decelerating the motor. Note that the KDV may also be wvsed to power Indramat modular AC
SERVO controllers for axis control, the gquantity dependent upon the total power required.

1.2.3 KDA Asynchronous Drive Module

The KDA Asynchronous Drive Module contains the power bridge used to convert the DC bus,
provided by the KDV, to a rotating 3-phase power supplied to the AC SPINDLE motor.
Circuitry is also on board the KDA to accept current commands from the CDM module, to
determine how much power to supply to the motor, and to which phase.

1A 74709 1-2 Rev. C: 2/87
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1.2.4 CDM Computer Drive Module

The CDM Computer Drive Module contains all the logic necessary to receive velocity
commands, compare them with actual speed values obtained from the incremental encoder, and
convert the result into a current command for the KDA., The CDM also monitors such things
as slip and rotor position and incorporates algorithms to compensate for them. Using a
microprocessor rather than conventional analog circuitry normally associated with velocity
loop systems, the CDM provides very stable, predictable operation without the need for
adjustments. The CDM adapts to the various AC SPINDLE motors available by means of
software parameters entered at the factory. These software parameters are stored in the
programming module, which utilizes EEPROM memory to store the parameters. By using this
type of memory, parameters are not lost in a power loss condition. The parameters may be
altered in the field to tailor the operation of the AC SPINDLE drive to any application by
using the 5 key keypad with the 8 character LCD display. The display outputs English
diagnostic messages, motor RPM, motor load and the parameters.

The CDM also provides outputs to indicate faults, overload ceonditions, etc. Inputs are
available to position the spindle motor shaft at two different peoints, 180 degrees apart,
for use in spindle orient or similar functions.

1.2.5 AC Spindie Motor

A standard asynchronous 3-phase AC induction motor, with an incremental encoder mounted
to it, is used as the AC SPINDLE motor. The incremental encoder provides rotor speed and
position information to the CDM, used in determining current values, and for spindle orient.
The motor is supplied with an air-over external blower assembly, to allow unrestricted
operation of the motor from zero to maximum speed. Use of the blower also increases the
torque available from the motor by more than 50%,

1.2.6 Overload Detector

AC SPINDLE motors provided by INDRAMAT have a thermistor mounted in them to detect an
overtemperature condition. This thermistor is interfaced to the CDM by means of an
overload detector, mounted in the control cabinet near the spindle drive package. The
overload detector in versions that will operate from either 110 or 220 VAC provide a
normally closed contact as an output that will open when an overtemperature condition
occurs. On the top of the overload detector is an LED that will illuminate whenever an
overtemperature condition has occurred. Two push-buttons are also present on the top.
Pressing PR will test the detector, causing the contact to open (indicating an
overtemperature condition). R is used to reset the detector after either an
overtemperature condition has occurred, or the PR button has been pressed.

I8 74709 1-3 Rev. C: 2/87
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CHAPTER 2. PARAMETERS

2.1 GENERAL

The AC SPINDLE DRIVE is adapted to various motors and applications by means of parameters
stored in EEPROM located on the AS2 personality module plugged into the front of the CDM.
When the AC SPINDLE is purchased from INDRAMAT complete with an AC motor, the correct
motor parameters and general application parameters {(e.g. ramps) will have already been
entered into the CDM and immediate operation is possibie. If parameter changes are
desired, they can bhe altered by the keypad on the front of the CDM module.

Two complete sets of parameters are stored in the CDM. The first set (POO - P24) is used
on power up, the second set (Q00 - (24) is addressed by bringing terminal X22-~10 high.

This second set of parameters will allow systems to be optimized for different gear ratios
which in the past has reqguired tuning the system for worst case and accepting less than
optimum performance in other ratios.

A parameter list is included in the appendix of this manual for each motor/controller
combination. This list shows each parameter, the value programmed into the CDM EEPROM at
the factory, and the programming range of that parameter. For example, the parameter for
maximum RPM may be shown as:

PoO Maximum RPM 6000 (1000-6899) RPM

This means that parameter 00, which defines the maximum RPM of the spindle motor, has an
initial value of 6000 RPM (programmed into the CDM at the factory, but may be altered in
the field to any value between 1000 and 6993 RPM.

2.2 AC SPINDLE DRIVE PARAMETER DEFINITIONS

Parameter
Number Definition

P/Q 00 MAX RPM -- Defines the maximum speed the spindle motor will operate at, with
maximum command input. If the CDM is equipped with the differential analog
command input, this parameter will also define the speed the spindle will run
with a 10 VDC command. If the CDM is eguipped with the parallel digital
command input, and a speed value greater than this parameter is input, the
motor speed will be limited to this parameters value. The maximum RPM may be
altered in the field, as long as the value falls within the range specified in

the Parameter List.
NOTE: Do not exceed the speed rating on the motor nameplate!ll

P/Q 01 MIN RPM -~ This defines the breakpoint RPM that the output 'STALL', terminal
strip X21 terminal 14, is turned on and the display N<MIN is shown. This
occurs if the commanded speed, or the actual motor speed, is less than this
parameter's value. This parameter maybe programmed as needed in the field,
but should not be set to a value lower than required. Too low a value will
cause erratic function {dithering) of the 'STALL' output, due to small position
corrections occurring on the motor shaft at zero speed.

IA 74709 2-1 Rev. C; 2/87
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P/Q 03

P/Q 04

P/Q 05

IA 74709

MAX DEV -- Defines the 'window' in RPM, of the output signal N=COMMAND
{(N=CMD). This signal, used for 'at speed' indication, will turn on if the
difference between the commanded and actual speed is less than or equal to
the MAXIMUM DEVIATION. MAXIMUM DEVIATION may be programmed to suit the
application. As in parameter P/Q 01, parameter P/Q 02 should not be
programmed any lower than required, otherwise dither can occur in the N=CMD
output. Additionally, if the controllers integral-gain is disabled by means of
the I-OFF input, the N=CMD signal may be unattainable with a load on the motor
shaft.

RAMP 1 -- The INDRAMAT AC SPINDLE DRIVE provides the user with parameters
that allow 3 different ramp rates. Each ramp is active between two speeds.
The ramp 1, 2 and 3 is active during acceleration. Ramp 2 and ramp 3 is
active only during deceleration. The velocity profile of the spindle motor is
as follows:

MAX
-y SLOPE 3 —i
N,—
SLOPE 1
i - SIOPE 2 — =
N, TIME
1 ] [ ]
v W
ACCELERATION DECELERATION

FIGURE 2-1. VELOCITY PROFILE

Slope one {Parameter P/Q 03) is active between zero speed and RPM N1, defined
in parameter P/Q 04. If N1 is set to the maximum RPM of the system, slope cne
will be the only ramp used between zero and top speed. Normally slope one is
used to reduce accel rates near zero speed to ‘soften’ forces on the spindle
drive train during starts, and direction reversals. Parameter P/Q 03 defines
this ramp rate, in rad/sec".

RPM 1 —- Defines the upper limit of slope one, specified in parameter P/Q 03.
This parameter is programmed in RPM. Refer to P03's description for more
information.

RAMP 2 — é)efines slope two of the accel/decel profile. This ramp, programmed
in rad/sec” is active between RPM 1 (P/Q 01} and RPM N2 (P/Q 06} on accel, or
is active between RPM N2 (P/Q 06) and zero speed on decel's. Slope two can be
used to produce a higher ramp rate than that set in P/Q 03, usable up to the
base speed of the motor.
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Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



P/G 06

P/Q 07

P/Q 08

NOTE:

P/Q 09

P/Q 10

P/Q 11

NOTE:

P/Q 12

1A 74709

RPM 2 -- Defines the upper limit of slope two {P0O5). This parameter is
normally set equal to the base speed of the motor, so that a high ramp rate
can be utilized within the constant torque range of the spindle motor.

RAMP 3 -- Defines slope three, active from RPM N2 (P/Q 06) to maximum RPM (P/Q
00) on accels, or from MAX RPM (P/Q 00} to RPM N2 (P/Q 06) on a reduced rate
in the constant horsepower range (from base speed to maximum speed). Units
are rad/sec”.

SMOOTH ~- Defines the amount of filtering that will be applied to the analog
velocity command input. The input is read every 4 msec, the actual command
used will be an average of the last 2t samples where n is the value entered n
this parameter. For pure DC velocity commands, no filtering is reguired (P/Q
08 = 0), for applications where the velocity command is supplied directly from
a D-A converter, varying amounts of filtering may be used (to a maximum of P/Q
08 = 7). This parameter should be kept at the lowest value that will allow
smooth operation.

Parameters P08 and Q08 must always be the same. If Q08 is changed, P08 will
take on the same value.

RED TCRQ -~ INDRAMAT'S AC SPINDLE DRIVE includes an input on the CDM module
called TLA, or ‘Torque Limit Active' that reduces the maximum torque obtainable
from the spindle motor. The 'TLA' input is located on terminal strip X21,
terminal 3. TLA is used primarily in conjunction with indexing, so that the AC
SPINDLE drive will not produce full torque allowing the spindie position to be
changed slightly to accommodate tool changers, etc. This parameter defines
that amount of torque, and is entered as a percentage of the maximum torgue
available from the motor/controller combination.

POS GAIN -- Positioning gain used when either POS1 or POS2 inputs are active.
Defines the gain, and hence the response of the AC SPINDLE DRIVE during
spindle orientation. The value programmed into the CDM at the factory should
be sufficient, however, spindle drive train inertia and backlash may
necessitate lowering this value. In some cases, higher position gains may be
possible.

OFFSET -- Angle in degrees and 1/10 degrees. This parameter indicates the
position of orient position 1 with respect to the marker pulse of the motor's
incremental encoder. - -There is always 180 degrees between position 1 and
position 2. The orient position is shifted in a clockwise direction around the

rotor shaft.

If the motor is exchanged, the offset has to be readjusted.

P GAIN 1 — Proportional gain of speed regulator below P/Q 14 (GAIN RPM). The
characteristics of each motor/controller combination are carefully analyzed to
deteramine the value tc be set in this parameter, and the value determined by
this analysis is shown on the Parameter List. Normally, this value should not
require alteration in the field. If different velocity loop characteristics are
desired, this parameter can be used to control the proportional section of the

loop, and normal analog velocity loop principles apply.
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P/Q 15

P/Q 18

P/Q 17

P/Q 18

P/Q 19

P/Q 20

P/Q 21

P/Q 22

P/Q 28

P/Q 24
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I GAIN 1 -- Integral gain of speed regulator below P/Q 14. For positioning
with an external position loop, the P and I gains may be adjusted higher at
lower speeds than would otherwise be advisable.

GAIN RPM —- Changeover speed from GAIN 1 to GAIN 2.

P GAIN 2 —- Proportional gain of the speed regulator above the gain RPM (P/Q

— —— —

14).
I GAIN 2 -- Integral gain of speed regulator above the gain RPM (P/Q 14).

POL -- Physical parameter of the spindle motor. This parameter must be
programmed as specified in the Parameter List for the given motor/controller
combination.

SIGNSLIP -- Physical parameter of the spindle motor. This parameter must be
programmed as specified in the Parameter List for the given motor/controller
combination.

SIGN RPM —- Physical parameter of the spindle motor. This parameter must be
programmed as specified in the Parameter List for the given motor/controller

combination.
MAX SLIP —— Physical parameter of the spindle motor, This parameter must be

programmed as specified in the Parameter List for the given motor/controlier
combination.

FLUX -- Physical parameter of the spindle motor. This parameter must be
programmed as specified in the Parameter List for the given motor/controller

combination.

CURRENT -- Physical parameter of the spindle motor. This parameter must be
programmed as specified in the Parameter List for the given motor/controller

combination.

ANGLE -- Angle correction factor according to Parameter List.

WARNTORQ -- Defines the turn on point for the CDM display and output
'WARNING'. This parameter is programmed as a percentage of the maximum
available torque. If the value is exceeded, the message 'WARNING' appears on

the display and the output at terminal strip X21 terminal 12 goes low. This
value should not exceed the Parameter List value.
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2.3 PARAMETER GROUP SWITCHING

The CDM works with two parameter groups; POC - P24 and Q00 - Q24 which can be switched.
The switching takes place through terminal strip X22, terminal 10. When the input is zero
or not wired, the parameter block P is active. The switching takes place without delay and
independent of drive condition. It is advisable that the changeover takes place during
standstill.

An acknowledgment signal of the active parameter group is not available. For testing
purposes it is necessary to switch to the parameter mode whereby the latest active
parameter will appear on the display.

The parameter switching makes it possible to adjust the drive to various moments of
inertial (gear changes). Also, many drive combinations make a star-delta changeover
possible which means that the same motor can have different speed/torque characteristics.

.4 PARAMETER ENTRY/MODIFICATION

2.4.1 Parameter Mode

Slide the switch in the upper right corner of the CBM to the left, which puts the CDM in
the parameter mode.

The 'READY' output on terminal strip X21 terminal 15 goes to zero. If the drive has been
running, it decelerates until standstill and then changes over to parameter mode. The
drive is then stopped internally.

The parameter group which was active at the time of the changeover appears on the display.
In other words, when no voltage is fed to terminal strip X22 terminal 10, the parameter
group 'P' is active, 'Q' is only active if 24V is fed to terminal strip X22 terminal 10. The
desired parameter group can only be selected at this input.

Example Display:

PO0 6000 and Q00 6000(P00 and QOO is for max rpm)

2.4.2 Display of Software Number

If {E] is depressed when the parameter 00 appears on the display, the software number will
appear for a few moments on the display.

2.4.3 Display of Parameter's Title

By pressing the [<] the title of the parameter is shown. The identification will then stay
on the display for a few moments (text), e.g. 'POS GAIN'. ‘

IA 74709 2-5 Rev. C; 2/87
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2.4.4 Editing of Parameters

L.

2.

Call up the parameter to be edited.
Move the cursor to the right.

'LOCKED' will appear. A code must then be entered to release the parameter lock.

Code: [E] [<] [] [E] [E}
This code must be entered only once after each power on, the CDM will then remain in
the parameter modification mode until the CDM's power Is removed.

The cursor then jumps to the last digit of the parameter value. It is moved to the
digit to be changed with [<] and [>]. It is possiblie to jump back to the parameter
number with the [<] without changing the value. Value changes are not stored until the
(E] key is pressed.

The number is decreased or increased by depressing [up arrow] or {down arrow]. Both
keys have repeat functions.

When the value is correct, [E] is depressed in order to store the valve.

The cursor jumps back to the parameter number when the entered value lies within the
permissible range. Otherwise, the message 'ERROR' appears when the entered parameter
is out of range. The [E] key then is needed to be depressed to remove the ERROR
diagnostic. After this occurs, the original parameter value returns to the display.
Once the correct value has been entered, the slide switch can be moved to the right to
resume operation.

The drive returns to operation right away, but it may happen that the parameters are
not allowed in the existing combination. In this case, 'UNACCEPT' will appear. Then the
slide switch has to be returned to the parameter position and {E] has to be depressed;
then the false parameter will be displayed. it then has to be changed (generally
decreased) to remove the 'UNACCEPT' message.

2.5 PARAMETER VALUE LIMITS

The table on the following page summarizes the maximum and minimum wvalues which can be
entered for each of the parameters. These are the absolute limits allowed by the CDM for

parameter entry.
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TABLE 2-1. PARAMETER LIST FOR CDM 1.4

Name Number Range Units
MAX RPM P/Q 00 1000 - 6999 RPM

MIN RPM P/Q 01 1 - 500 RPM

MAX DEV P/Q 02 1 - 200 RPM
RAMP 1 P/Q 03 (0) 1 ~ 999 Rad/Sec?
RPM 1 P/Q 04 1 - 6000 RPN
RAMP 2 P/Q 05 (0) 1 - 999 Rad/Sec?
RPM 2 P/Q 06 1 - 6000 RPM
RAMP 3 P/Q 07 (0) 1 - 999 Rad/Sec?
SMOOTH P/Q 08 o -~ 7 —

RED TORQ P/Q 09 1- 99 %

FOS GAIN P/Q 10 1 - 200

OFFSET P/Q 11 0.0 - 360 DEG, DEG/10
P GAIN 1 P/Q 12 0.00 -~ 2.00

I GAIN P/Q 13 0.00 - 0.99

GAIN RPM P/Q 14 0 - 6000 RPM

P GAIN 2 P/Q 15 0.00 - 2.00

I GAIN 2 P/Q 16 0.00 - 0.99

POLES P/Q 17 2, 4, 6

SIGNSLIP P/Q 18 2 - 200 RPM

SIGN RPM P/Q 19 500 - 6000 RPM

MAX SLIP P/Q 20 5 - 200 RPM
FLUX P/Q 21 0 - 199 AMPS
CURRENT P/Q 22 0.0 - 9.9 AMPS
ANGLE P/Q 23 6.0 - 2.0

WARNING P/Q 24 1- 99 %
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CHAPTER 3. FUNCTIONAL DESCRIPTION

3.1 GENERAL

This chapter describes the various inputs and outputs available for customer use on
INDRAMAT's AC SPINDLE DRIVE. Most signals are 24 VDC, positive logic (high = condition
present). Locations of connections on the AC SPINDLE DRIVE are given as follows:

CDM X17.12

Pin/terminal number
Terminal strip number
Module that signal is on

3.2 VELOCITY COMMAND INPUTS

The AC SPINDLE DRIVE can be supplied with one of the following tvpes of velocity command
inputs. The model number of the CDM will indicate which type of command input is included.
The available versions, and the associated CDM model numbers are as follows:

- Digital 16 bit parallel command input CDM 1.X-D
- Differential analog command input CDM 1.X-A

Regardless of the version used, the velecity command input 1is located on a 25 pin
subminiature 'D' connector, labeled X18, on the bottom of the CDM module. The pin-out of
X18 will depend on the type of command input supplied.

3.2.1 Parallel Digital Command Input

When the CDM is provided with the parallel digital command input, speeds are presented to
the CDM in binary form as a 14 bit speed value, along with an additional sign bit

CONNECTOR CDM X18

l 1 |2 I 3 I 4 I 3 IS I 7 I SI ) Ilﬁl11!12&3IJ.‘IESI].SIJ.?I}.BILSI?BI 2g2§2ﬂ24l2§

P
c >
® wt—— 14 BIT COMMAND ——#= @ @ > > ~ > > .t
- x 2 0 2 4+ [ I -]
J + 0O © N
x o @O W N N T OO
f v I - N ID 4 68 & 8§ -
@x g - N Y O - M W -~ NN - N T D
FIGURE 3-1. PARALLEL COMMAND VERSION INPUT CONNECTIONS
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The commanded speed value is entered on pins 1 through 14. The bit weight is 1 RPM (pin 1
= 1 RPM, pin 14 = 8192 RPM). Pin 15 is the sign-bit, and is used to determine motor
direction. If pin 15 (NEG) is low, the motor will torn CW when viewed from the output shaft.
Pin 16, {Data Valid) is used to set speed and direction values. Commands present on pins
1-15 will be accepted by the control as long as DV is high. When DV is taken low, the last
accepted command is latched and further command inputs wiil be ignored. The typical

method of applying a digital command would be to set the desired value on pins 1-15, then
pulse DV. This prevents the spindle drive from accepting intermediate vaiues that could

occur during command changes. Both data and data valid must be stable for at least 4
msec. to be accepted by the CDM.

Note: Pins 18 and 21 must be jumpered for the CDM to operate properly.

The inputs are rated for 24 VDC, which is available at pin 19. The input circuit in the
CDM is shown below:

15V 1.65K
P 1 £ INPUT (X1B.1-16)
HIGH 3 2@V
LOW § 14V
>i//! A . U1
0PTO .
COUPLER
[T] OV (X18.21 AND 22)

FIGURE 3-~2. PARALLEL COMMAND INPUT CIRCUIT
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3.2.1.1 Interface Circuits

The following diagrams illustrate possible interface schemes to drive the parallel digital
command inputs.

a} Control with relays:

* 2‘“’@3 J_
_r.

._q
INPUT L 1-16 §

CDM

av a1 22

oV e

b) Control with external voltage source:

INPUT EE O O

C D M % ¥V SIENAL

ey |21|2g|'

c) Control with open collector outputs:

™
* a4V GL.I \ @

+ 24y
A< 2
eyt [I-16 eyt [3-16
R < 2
ev 21,22 o EE”L_.
p
oV ov
nt e
INPUT HIGH. MIN.2@V
INPUT LW, MAX.14V
RELATED TO @V.
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3.2.2 Differential Analog Command Input

If the CDM is equipped with a differential analog, input the connections will be as follows:

CONNECTOR CDM X18
[i]2fa[4+isls 7] 8] efie]ii]i2kali4hs]is]i7liafi0]20]|21]22|23}24]25]

> > - N
sscn‘“’

290K
D2 N
L
4

D1

¥

- i

o
ev

CDM

ov 2

FIGURE 3-3. DIFFERENTIAL COMMAND VERSION INPUT CONNECTIONS
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The analog command is input between D1 and D2, and can be between 0 and plus or minus 10
volts. Polarity between D1 and D2 determines motor rotation direction, while voltage level
determines velocity. A positive voltage applied toc D1 with respect to D2 will produce
clockwise rotation as viewed from the output shaft. A 10 volt input will command the motor
to the speed prograsmmed into parameter P/Q 00, lower voltages will command proportionally
lower speeds. Shielded cable should be used to connect the command, with the shield
connected only at the CDM (CDM X18.25).

When the analog velocity command is employed, keep in mind that with zero volts applied at

Di and D2, drift may be present. A null adjustment pot (P1) is provided on the CDM for
nulling the command inputs.

P1 is accessible on the top of the CDM, thru the grill. This pot will null the input of D1
and D2. Remove the drift by shorting D1 and D2 together, and turn the pot in the correct
direction to remove the drift.

TOP VIEW OF CDM 1.4A

POSITION OF POT

FIGURE 3-4. LOCATION OF (P1) NULL ADJUSTMENT POT
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3.3 SUPPLY VOLTAGES

3.3.1 +/-15Vm

Location - KDV X10.1 (+15), X10.2 (0OV), and X10.3 {-15)
Type - Qutput

This supply, is used for all the analog sections of the AC SPINDLE DRIVE. It appears at
this terminal strip for external use as an analog velocity command source, if required.
Note the total current draw from the KDV +15Vm must not exceed its rating. To determine
current draws, each module's individual 15 volt current requirement must be added together.
Subtract this value from the available 15 volt supply current out of the KDA to determine
what is available for external use.

3.3.2 +24Vint
Location ~ CDM ¥X22.6 {+24) and X22.8 (OV)
Type - Output

This supply, originating in the KDV power supply, is used for switching, as well as the
logic supply for the CDM module. It is available here for possibie use as the 24V 1/0
supply (see 3.3.3). Note the total current draw from the KDV must noi exceed its rating.
To determine current draws, each module's individual 24Vint current requirement must be
added together. Subtract this value from the available current out of the KDV 24V supply
to determine what is available for external use.

3.3.3 +24Vext

Location - CDM X22.7 {+24) and X22.9 {(OV)
Type - Input

The input and output signals available at the CDM (described in 3.4 and 3.5) require a
separate supply voltage, which is input to the system at these two terminals. This supply
may be internal to the NC or other device controlling the AC SPINDLE DRIVE, or the KDV's
+24V1 supply may be used. To use +24Vint for the +24Vext supply, jump terminals 6 and 7
together, as well as 8 and 9, on CDM terminal strip X22 (see drawing 108-0547-3607-XXA,

KDV/KDA/CDM Interconnect).
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3.4 OUTPUT SIGNALS

3.4.1 Ready
Location - CDM X21.15
Name - READY

This signal is high when the complete AC SPINDLE DRIVE system is ready for operation. For
the signal to appear, the following conditions must be met:

All required supply voltages present.

External supply for 1/0 signals present at X22.7, or internal 24 VDC
jumped to X22.7 along with OV internal jumpered to X22.8.

- No motor over—temperature condition exists, interpreted by a contact
closure between X22.1 and X22.2.

The parameter switch must be to the right, in operation mode.

3.4.2 RPM < Minimum RPM

Location - CDM X21.14
Name - STALL

This output is turned on whenever the actual speed of the spindle motor is less than the
value programmed in parameter PO1.

3.4.3 RPM = Command

Location - CMD X21.13
Name - N=CMD

When the difference between the actual and commanded spindle motor speed is less than the
value programmed in parameter P02, this output wiil turn on. With I-OFF. (3.5.5) active and
load applied to the motor, this signal may not be obtainable.
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3.4.4 In Position

Location - CDM X21.9
Name - POSR

This signal is an indication that the spindle motor has reached indexed position,
commanded by POS-1 (X21.6) or P0S-2 (X21.7}), and is stopped there. It will remain high as
long as the motor is in position, and as long as the position command remains present. If
the position command is removed before the motor shaft is in position, POSR will appear for
only 4 msec. after the motor shaft is in position.

© 3.4.5 Motor Overtemperature

Location - CDM X21.10
Name -~ TEMP

This signal will go low when no voltage is present at CDM terminal X22.2, meaning that an
overtemperature condition exists. If this condition persists for more than three minutes,
the CDM will perform an automatic shut-down by internally removing the ready condition.
This diagnostic can also occur when the 14 wire ribbon cable hetween KDA X20 and CDM X20

is either not connected or defective.

3.4.6 Overload Warning

Location - CDM X21.12
Name - WARN

This signal will go low whenever the torque required to maintain commanded velocity
exceeds the percentage of available torque programmed in parameter P10.

3.4.7 Overload

Location - CDM X21.11
Name - OVERL

This signal will go low whenever the motor has developed maximum torque for more than 10
seconds (uninterrupted} without attaining commanded velocity. Note: The presence of both
OVERLOAD and WARNING can also indicate that either the incremental encoder or its cable

is defective.
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3.5 INPUT SIGNALS

3.5.1 Regulator Release

Location - CDM X21.1
Name - RF
LED — RF (on KDA)

The input REGULATOR RELEASE is used as an internal interlock in the spindle drive, and
presence of the signal will enable the velocity loop. REGULATOR RELEASE will only be
accepted when the spindie drive outputs the signal READY. Once REGULATOR RELEASE is
input and accepted, the drive will hold the motor actively at 2zero speed, however no
velocity command will be accepted unless the input RUN is also given. If REGULATOR
RELEASE is removed, the motor will be actively decelled (if the motor is running), and once
the system senses that the motor is at zero speed, the velocity loop will be opened. To
insure active braking of the motor in the event of a power failure, the regulator release
should be opened whenever 3-phase power is removed from the KDV (i.e,, main contactor

opened).

3.5.2 Run
Location - CDM X21.2
Name - RUN

When RUN is input to and accepted by the AC SPINDLE DRIVE, velocity commands will be
accepted, and the motor will run at the commanded speed. RUN will only be accepted by the
spindle drive if regulator release was previously given and accepted. Without RUN the
motor will be actively decelled and held at zero speed. Only positioning (spindie orient)
is possible without RUN present. If a positioning command is given to the CDM, the RUN
input will only be accepted after the motor is in position, and the positioning command is

removed, -

3.5.3 Stall Torque Off

Location - CDM X214
Name - STO

This input allows the user te release the motor when it is stopped. With STO high, if both
the actual and commanded velocities are less than the MINIMUM RPM programmed in parameter
P01: the available motor torque will be reduced to zero. This feature could be used during
tool-change operations, efc. When the STO is enabled, the LCD display will show STO.
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3.5.4 Torque Limit Active

Location - CDM X21.3
Name - TLA

Bringing this input high will cause the maximum torque obtainable from the motor to be

limited to the percentage of maximum torque programmed in parameter P09. When the value
in P09 is small enough, the motor shaft may be turned against a positive stop without the

danger of damaging mechanical components.

3.5.5 Integral-Gain Off

Location - CDM X215
Name - J-0OFF

The integral-gain section of the AC SPINDLE DRIVE's velocity loop is disabled by bringing
this input high, and is again made active by removing the input. There are certain cases
where it is advantageous to have control of the integral section. When the I-OFF signal is
high, the velocity of the motor will become more dependent upon the load placed on the
motor shaft. Also, with I-OFF high, the signal 'RPM = COMMAND' becomes dependent upon
motor load, and if the value in parameter P02 (Maximum Deviation) is too small, the signal
may eventuoally be lost.

3.5.6 Positioning Commands

Locations - CDM X21.6 and X21.7
Names - Pos 1 and Pos 2

Using these inputs, the motor can be commanded to two different positions, a primary
position {Pos 1, X21.6), or a secondary position 180 degrees from the primary position (Pos
2, X21.7). A position command can be initiated elther while running or at zero speed. If
the motor is running when a positioning command is given, it will position in the same
direction it is running. If the motor is at zero speed, positioning will take place at a
velocity and direction determined by the velocity command input. If no velocity command is
given, the motor will be positioned at the maximum positioning speed, searching in the
clockwise direction.

Command Sequence to Position from a Run Condition

- Bring Pos 1 or Pos 2 high

- Remove RUN signal
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Command Sequence to Position from Zero Speed

- Bring RUN low
- Set positioning speed and direction on command input
- Bring Pos 1 or Pos 2 high

If a second position is to be commanded while in position at the other (e.g., go to position
Pos 2 from position Pos 1), the first position command must be removed before the second
is presented.

Once a position command (Pos 1 or Pos 2) is presented to the CDM, the RUN input will be
inactive until the position command is removed.

3.5.7 Motor TAS

Locations - CDM X22.1 and X22.2
Name - MOT

These two inputs are connected to a normally closed contact that will open when the motor
reaches its temperature limit. When the AC SPINDLE motor is supplied by INDRAMAT, a
thermistor is mounted in the motor and connects to an external overload detector. The
detector has an isolated contact as an output wired across these two terminals. If another
device is used;, a normally closed isolated contact, which opens for overtemperature, should
be connected between these two terminals.

3.6 CDM INPUT/QUTPUT CIRCUITS

for high noise immunity, all of the CDM input and output signals are optically isolated
from the internal bus, and must be operated by using an external voltage source as
illustrated in figure 3-4. This is valid for signals appearing on terminal strip CDM X21
as well as the motor TAS input at CDM X22.

If the CDM is referenced to the same common (OV} as-the device controlling it, the 24Vint
supply in the KDV may be used as an 1/0 voltage source. Jumping CDM X22.6 to X22.7, and
X22.8 to X22.9 will tie 24Vint to 24Vext.
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FIGURE 3-5. CDM INPUT/OUTPUT CIRCUITS
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3.6.1

Driving CDM Inputs

The following diagrams illustrate several methods available to drive CDM inputs. Note that
if the 24Vint supply is used as the 1/0 voltage supply, the external voltage source shown

in these diagrams is not required.

1. Input driven by an jsolated contact:

+ 24y

CDM

Bv

ext

weur [}

axt

X22

td

X21.1-7
—

1
T

EXTERNAL
YOLTAGE
SOURCE

2. Input driven by an active voltage:

IX22.7=

+ 24V
ext
X21.1-7 61_
weur [} [
CDM EXTERNAL _L
VOLTABE o=V SIGNAL
SOUARCE -'.:l-'_- 18-3@ VOC
hid axt [X22.9}
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3. Input driven by an open collector output:

+ 24V [xfzz".':w",
ext
R < 1K.NL
INPUT X21.1~7
CDM INPUT HISH, MIN.1SV O GPEN
EXTERNAL . .
VOLTABE INPUT LOW, MAX.3V COLLECTOR
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ov
oxt [X22.8 - O
+2ev  Pz2.7} -+ O OPEN
ext INPUT HIGH, MIN.1SV
INPUT LOW, MAX.3V COLLECTOR
X21.1-~7 RELATED TO OV _ o~ auTPUT
et | } \ @
CDM EXTERNAL
VOLTAGE R<IKN
SOURCE
av ey
oxt 1X22.91 -
1A 74709 3-14 Rev. C; 2/87

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



CHAPTER 4. INSTALLATION

4.1 DEVICE INSTALLATICN

The AC SPINDLE DRIVE system modules, KDA, CDM, and KDV are designed for panel mounting
within a sealed (i.e., NEMA 12) cabinet. The auto transformer used to convert line power to
220 VAC 3-phase power for the KDV can be either of open construction for mounting within
an enclosure or totally sealed for mounting outside. An example of the interconnection of
the various modules composing the AC SPINDLE DRIVE is shown at the end of this manual.
The AC SPINDLE DRIVE may also be operated along with TDM and KDS modular AC SERVO
controllers, sharing the KDV power supply. The factor limiting the number of controllers
and AC SPINDLE DRIVES that may be operated from one KDV is the amount of power available
from the KDV, both main power and low voltage supplies, and the amount of power returned
to the KDV during decel. These factors are considered during sizing calculations for the

application.

Mechanical dimensions of the AC SPINDLE DRIVE modules, including drill holes for mounting
and other installation recommendations, are given at the end of this manual. If TDM or KDS
AC SERVO controliers will be powered from the same KDV; the setups should be mounted
between the KDV and KDA, as the KDA and CDM must be mounted next to each other and the
DC power bus (L+ and L-} does not connect to the CDM. The minimum spacing distances above
and below the modules cited in the drawing must be observed. Unrestricted flow of cooling
air must be assured and heat dissipating components such as power transformers must not
be mounted directly underneath the modules.

The ambient temperature at the installation site should not exceed 45 degrees C. If higher
temperatures will be encountered, additional cooling (forced-air, air conditioning, etc.)
should be employed, to maintain a maximum ambient of 45 degrees centigrade or less,

4.2 ELECTRICAL CONNECTIONS

Electrical connections include:

— Signal lines

- Control voltage supplies
~ Low voltage supplies

—~ Motor thermal overload
- Motor feedback

- Power wiring

~ Grounding

-~ Blower supply

- Electrical accessories

These connections must be made according to the interconnect drawing at the end of this
manual.

4.2.1 Signal Lines

The signal lines must be routed separately from the power supply lines. Even parallel
orientation with the power lines should be avoided. The command signal (analog
differential or parallel digital) is connected to the CDM module via connector X18, Refer

to 3.2 for a description of these signals.
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4.2.2 Control Voltage Supplies

The KDV requires single phase AC power to operate its low voltage supplies, connected to
terminal ¥10 on the KDV. This can be either 115, 220, or 380 VAC, determined by the type
KDV supplied. Dual voltage inputs are supplied; either 115/220 or 220/380 VAC, and the
voltage rating of the KDV is included in its part pumber. Refer to the appendix for part
number descriptions.

The KDV and KDA include forced-air cooling, and the blowers may be either 115 or 220 VAC,
single phase. The appendix will give part number descriptions. Incoming blower power
should connect to X13 on the KDV, and then the additional modules conmected to the supply
in ‘daisy chain' fashion via jumper cables supplied with each device. Each blower assembly
contains a connectorized cable which plugs into X14 of the module it is cooling.

. 4.2.3 Low Voltage Supplies

The KDV power supply module contains a regulated +15 VDC supply {labeled +15Vm} as well
as a regulated 24 VDC supply (+24V1). These supplies are routed to the other modules by
means of a ribbon cable. One ribbon cable is included with the KDA one with the CDM (and
one with each TDM or KDS, if used). Since this cable also includes ‘nternal information
exchange between the controllers and KDV, a terminator connector is included with each
KDV, and should be placed on the last module of a controller system (see interconnect).
The internal supplies may also be used for external purposes, as long as the total power
draw does not exceed the power supply rating.

The CDM also requires a 24 VDC external 1/0 supply (+24Vext) for the signals that appear
on terminal strip X21. This may be either a user-supplied device or the +24V1 supply from
the KDV. +24Vext connects to the CDM via terminals 7 and 9 on strip X22. If +24V] will be
used as the I/0 supply, install jumpers between terminals 6 and 7 of X22 (+24V) and
terminals 8 and 9 also on X22 (OV). :

4.2.4 Motor Thermal Overload

The CDM has two connections on terminal strip X22 (terminals 1 and 2) that are used for a
normally closed contact that will open when a spindle motor overtemperature condition
exists. A thermistor is mounted in the motor which connects to an overload detector. When
the detector senses an overtemperature condition, it will open a contact connected to the

CDM.
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4.2.5 Motor Feedback Wiring

The AC SPINDLE DRIVE obtains motor rotor position infermation via an incremental encoder
mounted on the back of the spindle motor. This is connected to the CBM module via =
connectorized cable. The cable must be shielded, and should be as short as possible. This
cable can be supplied by Indramat.

4.2.6 Power Wiring

The KDV receives its main power from a 3-phase 220 VAC power source, either by
transformer or direct from 220 VAC lines. The power is connected to terminals L1, L2, and
13 on the KDV. This is internally rectified, and appears on terminals L- and L+ as a 300
VDC supply. This power is routed to the KDA (and any other AC SERVO controllers, if used)
by means of bus bars. Two bus bars are supplied with each controller module.

The motor power is connected between terminals Al, A2, A3 and the ground lug on the KDA
and the spindle motor via either twisted wires or a four wire cable,

Observe the nut tightening torque values listed on the dimensional drawing for power
connections on the KDV and KDA.

4.2.7 Grounding

Local safety regulations for grounding must be observed. If a separate electronic
grounding point exists (e.g., NC ground), connect it to the grounding bus of the KDV power
supply, using a very short 10-gauge wire. Connect all attached modules separately to the
KDV grounding bus. The spindle motor must be grounded at the ground terminal of the KDA

module.

NOTE
Cross connections in the grounding-wire system may result in

ground loops which can cause operating problems. Follow the
wiring diagram exactly.

4.2.8 Electrical Accessories

The KDA receives its command signals from the CDM thru the X20 connector. The 14 pin
ribbon cable is standard length of 110 mm. If a longer one is required, specify on the

order the proper length required.

The command for the CDM (either digital or analog) is routed thru the X18 connector to the
CDM from the control. Refer to Chapter 3, Section 2 for details on the wiring of the X18

connector.
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5.1

CHAPTER 5. START-UP

EQUIPMENT REQUIRED

The following equipment is needed for start-up of the AC SPINDLE DRIVE:

- AC/DC nultimeter, moving coil or digital.

o

|

1).

2).

3).
4}

5).

6).

7}

-2 INITIAL CHECKOUT

Check the external wiring of the AC SPINDLE DRIVE, comparing the actual
installation with the interconnection drawing. Insure that all wires are inserted
into terminals securely and that the terminal screws or nuts are tight. Inspect the
L+ and L- bus bars to be sure that their fasteners are secure, as poor contact on
these connections can result in severe damage to the power section (KDA).

Check for compliance with local wiring codes and safety regulations. Insure that
non-fused ground leads are connected to each module (KDV, KDA, and CDM), as well as
the spindle motor and power transformer.

Inspect the velocity command wiring, insuring that the wiring is shielded, with the
shield connected only on the CDM end of the cable.

The lines to the motor, Al, A2, and A3, must be twisted and must be routed along the
shortest possible path.

Check that the input voltage of both the control and power transformers (if present)
agree with the local mains voltage, and that the output of each transformer {or the
mains if no transformers are used} agrees with the appropriate power input on the
KDV Power Supply Module.

Insure that the blower connectors are wired on all blower-equipped modules in the
system.

Remove the Regulator Release (RF) wire comnected to CDM terminal X21.1. Remove the
motor feedback connector on CDM connector X17.

IA 74709 5-1 Rev. C; 2/87

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




8).

9).

10).

11).

12).

1}).
2).

3).

4).

Apply the control voltage to KDV terminal strip X10 and measure the output voltages
+24V and +15Vm. +24V is regulated and should measure close to 24V, the +15Vm
supplies shouid be within 100 mv of 15 VDC. Check the LEDS on the front panel
indicating the monitoring functions. The Bbl contact on the KDV should be closed
and auxiliary control relay CR1 should be energized. The ICD on the CDM should

display:
'NO POWER'

If the message 'NO 24VEX' is displayed on the CDM, the connections to CDM terminals
X22.7 and X22.9 must be inspected. They should be connected to the external I/0
supply, or jumped to X22.6 and X22.8 if the drives internal 24-volt supply will be

used for 1/0.

If the message 'OVERTEMP' appears on the CDM, the contact between CDM terminals
X22.1 and X22.2 is open. If an overload detector is used, check that the LED on it
is not lit (if so, press the 'R' reset button). If 'OVERTEMP' is still on, check to see
that the cable between X2C on the KDA and X20 on the CDM is connected.

Check that the motor and module blowers are operating correctly.

Energize contactor M1 to bring in the 3-phase power voltage and check the DC bus
supply (L+ and L-). The voltage should be between 255 and 345 VDC. The green LED
on the KDV should be lit, and READY should be output from the CDM. The CDM should

display:
'NO RF'
Check out the operation of the emergency stop chain in the power control circuit,

Remove all power to the AC SPINDLE DRIVE, and re-inatall the RF wire removed in
step 7 (leave the motor feedback cable disconnected).

INITIAL START-UP

Set all control inputs on connector X21 on the CDM to zero volts.

Re-apply control power only (not 3 phase) to the AC SPINDLE DRIVE.

Set the velocity command to zero RPM. If the CDM is equipped with a differential
analog command, it should be set to zero voits. If the CDM is equipped with the
parallel digital command input; set all bits to zero and bring the data valid (DV)
high. The stall output onr the CDM should be high. The LCD on the CDM should

display:
'NO POWER'

Energize M1 to apply 3-phase power to the KDV, and bring the regulator release
input RF high. The motor shaft should not turn, and the CDM should display:

'NC RUN'
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Now apply a very large, positive command. If the CDM is supplied with the analog
input command, apply positive 10 VDC to D1 (X18.23) with respect to D2 (X18.24). 1If
the CDM is supplied with the parallel digital command, set the MSB to 1 (X18.14), NEG
to 0 (X18.15) and DV to O (X18.16). After the command is set, bring the RUN input
(CDM X21.2} high.

Note: with the motor feedback disconnected, the motor will
be operated at maximum current, so the following test should
be done in one step and the power removed. If not,
overheating of the motor can result.

Once RUN is brought high, the motor should turn slowly in the clockwise direction
(when viewed from the output shaft), and the CDM will display 'WARNING'. In about 30
seconds, the CDM will display 'OVERLOAD'. If the motor is turning counter—clockwise;
remove power and swap any two power wires running between the KDA power terminals
Al, A2, and A3, and the spindle motor. If the motor does not run at all, check to be
sure that the LED 'RF' is lit on the KDA. If not, check for correct wiring of 'RF'

circuit (X21.1). When everything checks out, remove power to prevent motor
overheating.
5). Remove all power and reconnect the motor feedback cable to connector X17 on the

CDM. Now re-apply power and give a SMALL velocity command (about 200 RPM), then
bring the RUN line high (X21.2). The moter should now run the commanded speed and

direction, and the output 'N = CMD' should be on. The CDM display should also
reflect this fact. If the motor is not running at the command speed and/or
direction, inspect the motor feedback cable, and/or the incremental encoder.

5.4 POSITIONING CHECK-OUT

Bring positioning command input Pes 1 high (CDM terminal X21.6) and remove RUN (CMD X21.2).
The motor shaft should move to the primary position ('zero degrees'} turning up to two
revolutions to obtain position. While the motor is rotating, the display will say 'POS ORDER'
on the CDM display. After the motor is stopped at zero degrees, the output Pos R (X21,9)
should go high, and the display on the CDM will say 'IN POS'.

if i:he secondary position will alsc be used, inspect its operation by rermoving the command
from Pos 1 and bringing Pos 2 (CDM X21.7) high. The motor shaft should move to a position

180 degrees from the primary position.

5.4.1 Adjustment of Orient Position

The position that the motor shaft stops at when spindle orient is commanded is determined
by the relationship between the incremental encoder and the motor rotor. If it is
necessary to change the orient position, the following steps can be taken:

1) Enter parameter modification mode. {See Chapter 2.3.)

2) Ccall up P/Q-11 (offset).

3) You can program a 0° to 360° offset for Pos 1 and Pos 2 with this parameter (there
will always be 180° between Pos 1 and Pos 2). Increase the value until the orient
position is satisfactory.
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5.5 RAMP ADJUSTMENT

The INDRAMAT AC SPINDLE DRIVE has provisions for controlling accelerations and
decelerations with up to 3 independent rates {slopes). Slopes 1, 2 and 3 are determined by
parameters P03, P05, and PO7 respectively. The speed range in which the slopes are active
is determined by RPM values entered intc P04 (RPM N1), and P06 (RPM N2).

Slope 1 is active from zero speed up to N1, slope 2 from N1 to N2, and slope 3 from N2 to
Nmax (parameter P00). Ramp rate 1 is only active during accel, 2 and 3 are active during
both accel and decel.

The intent is to allow 'soft starts' by programming slope one with a fairly slow ramp rate.
This will prevent strong ‘'hits' on the spindle drive train from occurring when taking off
from zero speed or performing a reversal. Ramp two can be used to take advantage of the
motors torque capability through its constant torque range {up to base speed, which would
be programmed as N2). Ramp three can then be programmed for a reduced ramp rate in the
constant horsepower range, from base speed up to the maximum speed of the spindie motor,

When the AC SPINDLE DRIVE is shipped from the factory, nominal ramps parameters are
programmed into it and documented on the PARAMETER LIST, and these should be sufficient
for most applications. If ramp changes are desired, follow the instructions in chapter 2,
'PARAMETERS'. If ramp parameters are changed, a check should be performed to be certain

“. that the AC SPINDLE DRIVE system is not being over-stressed during accels and decels. To
. do this, make sure that parameter P19 (RED TORQ) is set to 80% or less, which is the trip

point for the WARNING DISPLAY and output. Now accel and decel the motor using
instantaneous (step) velocity command changes between zero and maximum RPM, and observe if
WARNING appears on the CDM display, or the output WARN goes low. If this happens, the
appropriate ramp(s) will have to be reduced to eliminate the warning display.

5.6. DIAGNOSTIC MODE

The CDM display is in the diagnostic mode if the parameter switch is in the right position.

The siide switch must always be to the right during operation, otherwise the drive is
disabled. )

3 diagnostic modes are possible with the CDM. They are as follows:

- Status
Speed (RPM) display
Load display

1

The status diagnostic appears automatically when the unit is switched on. The other two
modes can be selected by depressing either the [up arrow] or the [down arrow). When (E) is
depressed, the display will always return to the status diagnostic. The display will
automatically switch to the status diagnostic in case of an error. Refer to Chapter 6 for
further explanation of these modes.

5.7 PROGRAMMING MODE

Sliding the parameter switch to the left will cause the CDM to enter the programming mode.
The drive will be disabled (regulator release internally opened) and parameters may be
reviewed and/or changed. For instructions on Parameter Entry/Modification, refer to

Chapter 2.3
IA 74709 5-4 Rev. C; 2/87

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



CHAPTER 6. MAINTENANCE AND TROUBLE-SHOOTING

6.1 MAINTENANCE

INDRAMAT AC SPINDLE DRIVES do not include any components that require periodic
maintenance, nor any field-adjustable circuits, and thus are totally maintenance free.

.2 DIAGNOSTICS

The KDA and the KDV have LED indicators on their front panels to aid in determining
causes for interruption of operation. The CDM has an 8 character LCD display for
displaying error/status messages to aid in trouble-shooting.

6.2.1 Indicators

Below is a table giving a description of each diagnostic indicator in the AC SPINDLE DRIVE
system, their meaning, and possible causes if incorrect operation is present.

NAME LOCATION DESCRIPTION
OVERVOLTAGE KDV This red LED will illuminate when the DC bus voltage

rises above its maximum limit. This condition will
occur when either the bleeder circuit in the KDV
fails, or excessive decel rates are present.
Overvoltage fau;ts may be caused by:

— 3-phase power greater than 220 VAC +15%.

- Insufficient ventilation of system.

- Excessive regeneration {great inertias decelled at too
high duty cycle).

POWER ON KDV This green LED indicates that 3-phase power is
present at L1, L2, and L3 on the KDV, and that the DC
BUS (L+ and L-)} is greater than 200 VDC. POWER ON
should be 1lit whenever the main contactor Iis
energized. If it isn't, either the 3-phase is missing
or too low, fuse F1 on the KDV is blown, or the KDV is
defective.

BS KDA This red LED indicates that the semiconductor bridge
in the KDA has sustained a short circuit condition for
an excessive period of time. An electronic bridge
fuse circuit is included in the KDA that constantly
monitors bridge current. If the current exceeds a
preset limit, the ©bridge fuse will activate an
immediate turn-off of the power transistors and will
not permit re-triggering for 5 msec. If the excess
current returns after turn-on, about 2 msec. later the
safeguard procedures will be repeated. If this re-trip
situation persists, the bridge fuse will go into a
continuous lock-out condition, and the red 'BS' LED
will illuminate. The bridge fuse can be reset by
either cycling power, or pressing the RESET pushbutton
on the KDA. If the BS LED 1lights again after
resetting, the KDA may be defective.
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NAME

TU

TS

+24/+15

POWER

RF

Bb

IA 74709

LOCATION

KDA

KDA

KDA

KBA

KDA

KDA

DESCRIPTION

A thermally activated switch is mounted on the

heatsink of the KDA to detect excessive temperature.
Opening of this switch will cause the red 'TU' LED to

illuminate. This condition indicates either a
sustained overload condition on the KDA, or that the
ambient temperature in the cabinet where the KDA is
mounted is above specification.

If the 'TU' LED (see above) remains lit for more than
about 2 minutes, the KDA will internally open the
regulator release circuit, causing a shut-down. 'TS'
indicates this has occurred, and may be reset by
either cycling power or pressing the RESET pushbutton
on the KDA.

Green LED normally illuminated, indicating +24V1
supply is at least +20V, and +15Vm supplies are at
least 13V and within 250 mV of each other. The
supplies are located in the KDV, and can be measured
there on terminal strip X10. They are routed to the
KDA via ribbon cable.

The DC bus voltage {L+ and L-) is monitored at the
KDA for a minimum value of 250V. Normal status is
indicated by this green LED on the KDA. Note that
this LED will not illuminate until 3-phase power is
applied to the KDV.

RF indicates that the regulator release input to the
CDM (X21.1) is high, no faults are detected in the CDM
that would cause READY to be lost (see 3.4.1), and that
no fault exists in the KDA.

Green LED, normally lit, indicating that none of the
faults indicated by the LEDs BS, TS, TU, +24/+15, and
POWER are present. An lsclated contact between KDA
X27.1 and X27.2 will be closed whenever this LED is
lit.
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6.2.2 CDM Diagnostics
The CDM will display status messages when in the status mode of the CDM. Error messages
have the highest priority.

6.2.3 Individual LCD Messages

6.2.3.1 PARALOST

No parameters have yet been stored in EEPROM, or they have been lost due to incorrect
handling of the AS2 module.

Action: Slide switch to "parameter”, then depress [E]. "BASEPARA" will appear on the
display shortly after that. Then the so-called base parameters are loaded. They are

selected so damage will not occur. [E] then has to be depressed again to get intoc the
parameter mode. The correct parameters can then be loaded.

6.2.3.2 UNACCEPT
The parameters are not allowed in the present combination.

Action: Slide switch to “parameter”, then depress [E]. The false parameter is displayed
and has to be changed (generally increased).

6.2.3.3 NO 15V

The +/~ 15V supply current which is fed to the CDM through connection X1 is interrupted.

Action: Check supply cable.

6.2.3.4 NO 24VEX

The external voltage for the input/output {(terminal strip X22, terminals 7 and 9) is
missing, has the wrong peclarity, or is too small. The terminals for 24V and OV may,
if necessary, be connected to the 24, . and OV, . (terminal strip X22, termibals 6 angt 8).

N

6.2.3.5 NO POWER

The power is not turned on, the DC Bus voltage is less than 200V or the KDA is not ready.
The message is generated in the KDA and connected to the lights "power™ and "Bb" on the

KDA.

In other words, when the lights are lit and "NO POWER" is still displayed at the CDM, the
connection X20 from the KDA to the CDM has to be checked.

NOTE: The power cannot be turned on when there is no terminating resistor at Xi
(terminating connector).
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6.2.3.6 OVERTEMP

The output "TEMP", terminal strip X21, terminal 10 goes low.

Either the motor or the KDA cooling unit has become tooc hot. The drive is automatically
turned off 3 minutes after the display of the message (in case of toc high temperatures at
the KDA after only 30 secondst!).

Action: 1. Where did the overheating take place?
2. The light "TU" lights up when the KDA is overheated.
3. Check cooling unit ventilation!!
4. The motor temperature is monitored by an overload relay. A red lamp lights up
at the overload relay in case of toe high motor temperatures. Check motor
ventilation! Reset overload relay!

6.2.3.7 NO RF

Drive enable is missing at terminal strip X21, terminal 1.
6.2.3.8 IN POS
The output "POSR", terminal strip X21, terminal 9, goes high The drive has been positioned

and is in pesition (position control).

. '6.2.3.9 POS ORDER

A position command is entered either through POS1 or P0S2. The drive is put into position.
'If the message "IN POS" does not appear, the drive cannot get into the commanded position
for some reason. (IOFF is tied high, TLA energized).

6.2.3.10 NO RUN

Signal missing at terminal strip X21, terminal 2. At the same time, no position command is
active. The drive ignores the commanded speed and sets an internal commanded value = O.
This prevents the drive from drifting.

6.2.3.11 OVERLOAD

The output "OVERLOAD" at terminal strip X231, terainal 11, goes low.

The drive is overloaded. Not enough power is available to obtain commanded speed. The
message appears with a 10 second delay.
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6.2.3.12 WARNING

The output "WARNING", terminal strip X21, terminal 12, goes low.

The torque output to the motor is higher than the continuous torque rating. Watch
duration of the condition!! "WARNING" only appears on the display when the actual speed
equals the nominal speed.

6.2.3.13 STO

Stall Torque Off. The torque is switched off when input on terminal strip X21, terminal 4,
is brought to 24v. Actual value and commanded value are smaller than minimum speed.
Doing this shuts down the torque of the drive.

6.2.3.14 I-OFF

Bringing this input to 24v reduces the integral gain to zero. This has the same effect as
TLA.

6.2.3.15 N < NMIN

The output "STALL" at terminal strip X21, terminal 14, goes high. Actual speed is less than
minimum speed.

6.2.3.16 N = NCMD

The output "N = NCMD" terminal strip X21, terminal 13, goes to 24v.

6.2.3.17 N * NCMD

The commanded speed has not yet been reached. The drive is still decelerating or
accelerating. If no I-factor is programmed, the drive cannot reach the commanded speed

under load conditions. Increase allowed deviation!!

6.2.4 Speed Display (N)

The actual speed of the motor is displayed in RPM on the LCD display. Entry into this mode
is described in Chapter 5, Section 5.6.2. When the RPM is displayed with no sign in front
of it, this means the shaft is turning clockwise {(when standing in front of the motor). A
negative sign in front of the RPM display means the motor is turning counter-clockwise.

Example:

N = 5431

An analog voltage is also available for speed measurement. This is found on terminal strip
X22, terminal 5. This output is scaled in correspondence with P/Q 00 (MAX RPM). When the
motor is at the parameter's limit, the output will be 10v. (A negative voltage will relate

to a counter-clockwise rotation.)
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6.2.5 Load Display (M)

The loading of the drive is given as 0 to 100% on the LCD display or the analog output on
terminal strip X22, terminal 4. A 10v signal corresponds to 100%. A value of 100% equals
peak torque (or horsepower)} of the motor. The value of torque that is being exerted by
the 1AD motor can be computed as follows:

Take a reading of M at the point of load in concern, either from the display or the output.
At the same time, see what RPM the 1AD motor is operating at by either using the output or
the LCD display. From this information, refer to the speed torque curve for the
Drive/Motor combination in use. See what peak torque is available at the RPM the M was
measured at. With that value, multiply it by the percentage of M, which will result in the
torque the motor was exerting. Now with that torque, vou can calculate the horsepower by
multiplying the torque with the RPM the torgue was measured at, and then dividing by 5252.
This will give you the horsepower that was used. To convert the horsepower in to
Kilowatts, multiply the horsepower by .746.

Example: An M of 50% at an RPM 1000 on a 1ADI80OL with a KDA 150 with an AS2/010
programming module computes to a torque of 77.5 ft-lbs (155 ft-lbs * .50) and a horsepower
of 14.75. (77.5 ft~lbs multiplied by 1000, then divided by 5252).

Torque (ft-1lbs) * RPM
5252 = Hp
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APPENDIX A. SPECIFICATIONS

A.1 KDV POWER SUPPLY MODULE

TABLE A-1. KDV POWER SECTION SPECIFICATIONS

POWER SUPPLY MODEL NUMBER

Parameter Symbol Units 1.3-100~-220/300-W1
Input voltage
~ rated value Vin VAC, 3-phase, 220
60 Hz
- tolerance - % +15%
Output voltage
- rated value Vo vDC 300
- tolerance -= % +15%
Qutput current
- rated vaiue In Amps 100
- peak value (300 ms) Ip Amps 300
Power rating Ptyp KVA 30
HP 40
Maximum power Pd Watts 150
dissipation (within cabinet)
Bleeder circuit -
- peak power Pp KW 40
dissipation
-~ continuous power Pc KW 2
dissipation
Weight - lbs 45
kg 20.4

Note: All specifications are subject tc change without notice.
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TABLE A-2. KDV CONTROL VOLTAGE SUPPLIES SPECIFICATION

Power Supply Model Number
KDV 1.3-100-220/300-W1

Input Voltage Current Tolerance
(Volts) (Amps) (%)

115/220 115 4.8 +15/-10
220 2.5 +15/-10

220/380 220 2.5 +15/-10
220 1.5 +15/-10

Output Voltage Current Ripple

Voltage {Volts) {Amps} (%)

+24 VL 22.5 - 32 8 10

+15 VM 14.75- 15.25 1.5 2

-15 W -14.75-15.25 1.2 2

Note: All specifications are subject to change without notice.
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APPENDIX B. TYPE NUMBERS

B.1 KDV POWER SUPPLY MODULE

The model number of the KDV may be decoded as follows:

KDV 1.3-100-220/300-W1/115/220

Model mame............... ittt eneaneorennst L
Series. ... i e e et e

= o =3 1+ T o

Continuous Current = 100 ampPs. ... ... ...ttt rnnrast : :
3-phase input voltage = 220 VAC...............................: ,

DC output bus voltage = 300 VDC. ... ... .. ...t/ errorennnernannnsarsi

W = Panel MOUDE. ... ... i i i it it te st te e et
0 = Convection cooled.................................................;
(not for use with AC Spindle) .. ... ... ..t i iietrornracrennnanat
1 = Blower coolded. .. ... i it e i i ittt e et

Fan/Control voltage
available options:
115/220 = 115 VAC fan voltage
115 or 220 VAC control voltage...........c.cuviiernmenrnnncnnnnansal
220/380 = 220 VAC fan voltage
220 or 380 VAC control veltage

IA 74709 B-1 Rev. C; 2/87




B.2 KDA ASYNCHRONQUS DRIVE MODULE

The model number of the KDA may be decoded as follows:

KDA 1.1-100-300-W1/11

Current PatilE. .. ...ttt e e e
available options:

100
150

100 Amps
150 Amps

H

DC bus operating voltage = 300 VDC....... ...
W = Panel mount. . ... ... ... T

0 = Convection cooled. ... ... ... . .
{not for use with AC Spindle) .
1 = Blower cooled. . ... ..

Fan/Control voltage

available options:

115 = 115 VAC fan voltage . ... i e
220 = 220 VAC fan voltage. .. ... ... i it

ia 74709 B-2 Rev. C; 2/87
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B.3 CDM COMPUTER DRIVE MODULE

The model number of the CDM may be decoded as follows:

MOGE ] MAIRE . . . oo it e i i e e e e e e e e e e e :
oY = =1 PSR
=8 o0 1 v+ NP

Type velocity command input

available options: :
A = Analog differential. ... ...t e e e :
D = Parallel digital Interface. .. ... ...ttt it e e :

B.4 AS2 PROGRAMMING MODULE

The version of personality module may be decoded as follows:

AS 2/003-D

Program MoOQULe. . .. ..o e e e e

5 70 a1 -1

RE S o= 3 1 1« U
Command InPU . . ... ittt it i st i i et et

A = Analog differential

D = Parallel digital interface
IA 74709 B-3 Rev. C; 2/87
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

£.1 PARAMETER LIST FOR PROGRAM MODULE AS 2/001

Parameters for Performance Curve 106-0129-4103-00/017-01

Software: CDM 06-0038.X
Computer Module: CDM 1.4
Controller: KDA 1.1-100-300-W1-...
Motor: 1AD 132M-B...-4A011-....
Winding/Voltage: Delta/127VAC
SETTING
PARAMETER TYPE RANGE P Q
00 MAX RPM A* 1000 - 6999 @ 5667 BASE PARAMETER
01 MIN RPM : 1 - 500 150
02 MAX DEV A 1 - 200 99
03 RAMP 1 A 1 - 999 999
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 99% 999
06 RPM 2 A 1 - 6000 2000
07 RAMP 3 A 1 - 999 999
08 SMOOTH A 0 - 7 3
09 RED TORQ A 1 - 99 65
10 POS GAIN A 1 - 200 20
11 OFFSET A 6.0 - 360.0 0.00
12 P-GAIN A/l 0.00 - 2.00 0.40
13 I-GAIN A/l 6.7 - 0.99 0.04
14 GAIN RPM A/T 0 - 6000 500
15 P-GAIN 2 A/T 0.00 - z2.00 0.20
16 I-GAIN 2 A/l 0.0 - .99 0.03
17 POLES I 2, 4, 6 4
18 SIGN SLIP I 2 - 200 65
19 SIGN RPM I 500 - 6000 1500
20 MAX SLIP I 5 - 200 160
21 FLUX I 4] - 199 25
22 CURRENT I .0 - 9.9 0.80
23 ANGLE 1 0.0 - 2.0 0.70
24 WARN TORQ I 1 - 99 65
*) A = Application Parameter
I = Non-changeable Parameter
@) MAX RPM sets the comand to equal 10 volts at MAX RPM.
DD NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!!
IA 74709 -1 Rev, C: 2/87
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

C.2 PARAMETER LIST FOR PROGRAM MODULE AS 2/002

Software: CDM 06-004.X
Computer Module: CDM 1.4
Controller: KDA 1.1-150-300-W1-...
Motor: JAD 160M-B...-4A101-....
Winding/Voltage: Delta/127VAC
SETTING
PARAMETER TYPE RANGE P Q
00 MAX RPM A X 1000 - 6999 @ 4444 BASE PARAMETER
01 MIN RPM A 1 - 500 160
02 MAX DEV A 1 - 200 99
03 RAMP 1 A 1 - 998 999
04 RPM 1 A i - 6000 1
05 RAMP 2 A 1 - 599 999
06 RPM 2 A 1 - 6000 3000
07 RAMP 3 A 1 - 999 700
08 SMOOTH A 0 - T 4
09 RED TORQ A 1 - 99 60
10 POS GAIN A 1 - 200 20
11 QFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/l 0.00 - 2.00 0.15
13 I-GAIN A/l 0.7 - 0.99 0.01
14 GAIN RPM A/l 0 - 6000 500
15 P-GAIN 2 A/ 0.00 - 2.00 0.15
16 I-GAIN 2 A/T 0.0 - .99 0.01
17 POLES I 2, 4, 6 4
18 SIGN SLIP I 2 - 200 45
19 SIGN RPM 1 500 - 6000 2200
20 MAX SLIP I 5 - 200 150
21 FLUX 1 0 - 199 40
22 CURRENT 1 0.0 - 9.9 0.90
23 ANGLE I 0.0 - 2.0 0.80
24 WARN TORQ I i - 99 60
*) A = Application Parameter

@)

I = Non-changeable Parameter

MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!!

IA 74709
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APPENDIX C. PARAMETER LIST

C.3 PARAMETER LIST FOR PROGRAM MODULE AS 2/003

Parameters for Performance Curve 106-0129-4103-00/014-01

Software:

Computer Module:

CDM 06-003.X
CDM 1.4

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

Controller: KDA 1.1-150-300-Wi1-..,
Motor: 1AD 160M-B...—4Al111-...
Winding/Voltage: Delta/127TVAC
SETTING

PARAMETER TYPE RANGE P Q
Q0 MAX RPM A ¥ 1000 - 6999 @ 6000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 - 995 0999
04 RPM 1 A 1 - 6000 i
05 RAMP 2 A 1 - 999 999
06 RPM 2 A 1 - 6000 2000
07 RAMP 3 A 1 - 999 999
08 SMOOTH A 0 - 7 3
09 RED TORQ A 1 - 99 10
10 POS GAIN A 1 - 200 20
11 OFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/T 0.00 -~ 2.00 0.30
13 I1-GAIN A/l 0.7 - 0.99 D.02
14 GAIN RPM A/l 0 - B000 6000
15 P-GAIN 2 A/ 0.00 - 2.00 0.30
18 I-GAIN 2 A/1 0.0 - .98 0.02
17 POLES I 2, 4, 4
18 SIGN SLIP I 2 - 200 50
19 SIGN RPM I 500 - 6000 2200
20 MAX SLIP I 5 - 200 150
21 FLUX I 0 - 199 40
22 CURRENT I 0.0 - 9.9 0.80
23 ANGLE 1 0.0 - 2.0 0.80
24 WARN TORQ I 1 - 99 55
*¥) A = Application Parameter

@)

I = Non-changeable Parameter

MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!
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Parameters for Performance Curve 106-0129-4103-00/017-01

APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

PARAMETER LIST FOR PROGRAM MODULE AS 2/004

Software:

Computer Module:

CDM 06-004.X

CDM 1.4

Controlier: KDA 1.1-100-300-W1~-...
Motor: 1AD 132M-B...-4A111~-....
Winding/Voltage: Delta/127VAC
SETTING

PARAMETER TYPE RANGE P Q
00 MAX RPM A * 1000 - 6999 @ 6000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 - 999 999
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 999 999
06 RPM 2 A 1 ~ 6000 2000
07 RAMP 3 A 1 - 999 999
08 SMOOTH A 0 - 7 3
09 RED TORQ A 1 - 99 10
10 POS GAIN A 1 - 200 20
11 OFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/ 0.00 - 2.00 0.30
13 I-GAIN A/l 6.7 - 0.99 0.03
14 GAIN RPM A/ 0 - 8000 6000
15 P-GAIN 2 A/1 0.00 - 2.00 0.30
16 I-GAIN 2 A/ 0.0 - .99 0.03
17 POLES 1 2, 4, 4
18 SIGN SLIP I 2 - 200 45
19 SIGN RPM I 500 - 6000 2300
20 MaX SLIP I 5 - 200 100
21 FLUX 1 0 - 199 25
22 CURRENT I 0.0 - 9.9 1.20
23 ANGLE 1 0.0 - 2.0 0.80
24 WARN TORQ I 1 - 99 85
*)

A = Application Parameter
I

= Non-changeable Parameter

MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!

IA 74709
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

C.5 PARAMETER LIST FOR PROGRAM MODULE AS 2/010

Parameters for Performance Curve 106-0129-4103-00/025-01

Software: CDM 06-004.X
Computer Module: CDM 1.4
Controller: KDA 1.1-150-300-Wi-...
Motor: 1AD 180L-BE...-4A10%1-....
Winding/Voltage: Wye/220VAC
SETTING
PARAMETER TYPE RANGE P Q
D0 MAX RPM A ¥ 1000 - 6999 @ 4000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 - 999 999
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 999 999
06 RPM 2 A 1 - 6000 1500
07 RAMP 3 A 1 - 999 999
08 SMOOTH A 0 - 7 3
02 RED TORQ A 3 - 99- 10
10 POS GAIN A 1 - 200 20
11 OFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/l 0.00 - 2.00 0.50
13 I-GAIN A/T 0.7 - 0.99 0.05
14 GAIN RPM A/l 0 - 6000 6000
15 P-GAIN 2 AT 0.00 - 2.00 0.50
16 I-GAIN 2 A/T .0 - .99 0.05
17 POLES I 2, 4, 6 4
18 SIGN SLIP 1 2 - 200 40
19 SIGN RPM I 500 - 6000 1100
20 MAX SLIP I 5 - 200 200
21 FLUX I 0 - 199 40
22 CURRENT I 0.0 - 9.9 1.00
23 ANGLE 1 0.0 - 2.0 1.00
24 WARN TORQ 1 1 - 99 70
*} A = Application Parameter
I = Non-changeable Parameter
@) MAX RPM sets the comand to equal 10 volis at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

C.6 PARAMETER LIST FOR PROGRAM MODULE AS 2/011

Parameters for Performance Curve 106-0129-4103-00/026-01

" Software: CDM 06-007.X
Computer Module: CDM 1.4
Controller: KDA 1.1~-100-300-W1-...
Motor: 1AD 160L-B...-4A111-....
Winding/Voltage: Wye/220VAC
SETTING
PARAMETER TYPE RANGE P Q
00 MAX RPM A * 1000 - 6999 @ 4000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 - 999 999
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 999 999
06 RPM 2 A 1 - 6000 1500
07 RAMP 3 A 1 - 999 999
08 SMOOTH A 0 o= 7 3
09 RED TORQ A 1 - 99 10
10 POS GAIN A 1 - 200 20
11 OFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/l 0.00 - 2.00 0.30
13 I-GAIN AT 0.7 - (.99 0.02
14 GAIN RPM A/T 0 -~ 6000 6000
15 P-GAIN 2 A/T 0.00 - 2.00 0.30
186 I-GAIN 2 A/l 0.0 -~ .99 0.02
17 POLES I 2, 4, 6 4
18 SIGN SLIP I 2 - 200 40
19 SIGN RPM 1 500 - 6000 1200
20 MAX SLIP I 5 - 200 150
21 FLUX I 0 - 199 25
22 CURRENT 1 0.0 - 9.9 2.20
23 ANGLE 1 0.0 - 2.0 0.90
24 WARN TORQ I 1 - 9g ) 71
*) A = Application Parameter
I = Non-changeable Parameter
@) MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!!
IA 74709 C-6 Rev. C; 2/87
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

C.7 PARAMETER LIST FOR PROGRAM MODULE AS 2/012 ,\V(

S
Parameters for Performance Curve 106-0129-4103-00/027-01 Q
Software: CDM 08-004.X l g n
Computer Module: CDM 1.4 L -
Controller: KDA 1.1-150-300-W1-... | -
Motor: 1AD 160L-B...-4A111-....
Winding/Voltage: Wye/220VAC

SETTING
PARAMETER TYPE RANGE P g

00 MAX RPM A * 1000 - 6999 @ 4000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 = 99¢ 999
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 999 - 999
06 RPM 2 A 1 - 6000 1500
07 RAMP 3 A 1 - 999 800
08 SMOOTH A 0 - 7 3
09 RED TORQ A 1 - 98 10
10 POS GAIN A 1 - 200 20
11 OQFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/l i 0.00 - 2.00 0.30
13 I-GAIN A/T i 0.7 - .99 0.03
14 GAIN RPM A/T . 0 - 6000 6000
15 P-GAIN 2 A/T 0.00 - 2.00 0.30
16 1-GAIN 2 A/T 0.0 - .99 0.03
17 POLES I 2, 4, 6 4
18 SIGN SLIP I 2 - 200 50
19 SIGN RPM 1 500 - 6000 1000
20 MAX SLIP I 5 - 200 150
21 FLUX 1 0 - 199 25
22 CURRENT I 0.0 - 9.9 0.90
23 ANGLE I 0.0 - 2.0 0.60
24 WARN TORQ I i - 99 55
*)

@)

IA

A = Application Parameter
I = Non-changeable Parameter

MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!!
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

C.8 PARAMETER LIST FOR PROGRAM MODULE AS 2/013

Parameters for Performance Curve 106-0129-4103-00/015-01

. Software: CDM 06-004.X
Computer Module: CDM 1.4
Controller: KDA 1.1-150-300-Wi-...
Motor: 1AD 160L-B...-4A111-....
Winding/Voltage: Delta/127VAC
SETTING
PARAMETER TYPE RANGE P Q
00 MAX RPM A * 1000 - 6989 @ 6000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 - 999 98%
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 999 999
06 RPM 2 A 1 - 6000 3000
07 RAMP 3 A 1 - 999 500
08 SMOOTH A o - 7 3
09 RED TORQ A 1 - 99 10
10 POS GAIN A i - 200 20
i1 QFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/1 0.00 - 2.00 0.30
13 I-GAIN A/l 0.7 - 0.99 0.02
14 GAIN RPM A/T 0 - 6000 6000
15 P-GAIN 2 A/T 0.00 -~ 2.00 0.30
16 I-GAIN 2 A/l 0.0 - .99 0.02
17 POLES I 2, 4, 6 4
18 SIGN SLIP 1 2 - 200 36
19 SIGN RPM 1 500 - 86000 2200
20 MAX SLIP I 5 - 200 150
21 FLUX I 0 - 199 43
22 CURRENT I 0.0 - 9.9 1.10
23 ANGLE I 0.0 - 2.0 1.20
24 WARN TORQ 1 1 - 99 80
*) A = Application Parameter
I = Non-changeable Parameter
@) MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

.5 PARAMETER LIST FOR PROGRAM MODULE AS 2/014

Parameters for Performance Curve 106-0129-4103-00/028-01

Software: CDM 06-007.X
Computer Module: CDM 1.4
Controller: KDA 1.1-100-300-Wi-...
Motor: 1AD 160M-B...-4A111-....
Winding/Voltage: Wye/220VAC
SETTING
PARAMETER TYPE RANGE P Q
00 MAX RPM A* 1000 - 6999 @ 4000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 ~ 200 20
03 RAMP 1 A 1 - 999 999
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 999 999
06 RPM 2 A 1 - 6000 1500
07 RAMP 3 A 1 - 999 999
08 SMOOTH A ¢ - T 3
09 RED TORQ A 1 - 99 10
10 POS GAIN A 1 - 200 - 20
11 OFFSET A 0.0 - 350.0 0.00
12 P-GAIN A/T 0.00 - 2.00 .0.30
13 I-GAIN A/I 0.7 - 0.99 0.03
14 GAIN RPM A/l 0 - 86000 6000
15 P-GAIN 2 A/l 0.00 ~ 2.00 0.30
16 I-GAIN 2 A/1 0.0 - 95 0.03
17 POLES I 2, 4, 6 4
18 SIGN SLIP I 2 - 200 65
19 SIGN RPM I 500 - 6000 1500
20 MAX SLIP I 5 - 200 160
21 FLUX I 0 - 199 25
22 CURRENT I 0.0 - 9.9 1.20
23 ANGLE I 6.0 - 2.0 1.20
24 WARN TORQ I 1 - a9 60
*} A = Application Parameter
I = Non-changeable Parameter
@) MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!
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APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

C.10 PARAMETER LIST FOR PROGRAM MODULE AS 2/015

Parameters for Performance Curve 106-0129-4103-00/029-01

*} A = Application Parameter
I =

Non-changeable Parameter

@) MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!

IA 74709

C-10

- Software: CDM 06-009.X
Computer Module: ChM 1.4
Controller: KDA 1.1-150-300-Wi1-...
Motor: 1AD 160M-B...—-4A111-....
Winding/Voltage: Wye/220VAC
SETTING
PARAMETER TYPE RANGE P 0
00 MAX RPM A * 1000 - 6999 @ 4000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 - 999 999
04 RPM 1 A 1 - 8000 1
05 RAMP 2 A 1 - 8999 999
06 RPM 2 A 1 - 8000 1500
07 RAMP 3 A 1 - 999 999
08 SMOOTH A 0 - 7 3
09 RED TORQ A i - 99 10
10 POS GAIN A 1 - 200 20
11 OFFSET A 0.0 - 360.0 0.00
12 P-GAIN A/T 0.00 - 2.00 0.30
13 I-GAIN A/T 0.7 - (.99 0.03
14 GAIN RPM A/T ] - 8000 6000
15 P-GAIN 2 A/T 0.00 - 2.00 0.30
16 I-GAIN 2 A/l 0.0 - .99 0.03
17 POLES I 2, 4, 6 4
18 SIGN SLIP 1 2 - 200 80
19 SIGN RPM I 500 - 8000 1100
20 MAX SLIP 1 5 - 200 200
21 FLUX I 0 - 159 23
22 CURRENT I 0.0 - 9.9 1.50
23 ANGLE I 0.0 - 2.0 0.70
24 WARN TORQ I 1 - 99 3

Rev. C; 2/87

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



C.1

APPENDIX C. PARAMETER LIST

VECTOR CONTROLLED AC SPINDLE DRIVE WITH ASYNCHRONOUS MOTOR

1 PARAMETER LIST FOR PROGRAM MODULE AS 2/018

Parameters for Performance Curve 106-0129-4103~00/030-01

Software: CDM 06-004.X
Computer Module: CDM 1.4
Controller: KDA 1.1-150-300-Wi-...
Motor: 1AD 180M-B...-4A111-....
Winding/Voltage: Wye/220VAC
SETTING
PARAMETER TYPE RANGE P Q
00 MAX RPM A * 1000 - 6999 @ 4000 BASE PARAMETER
01 MIN RPM A 1 - 500 20
02 MAX DEV A 1 - 200 20
03 RAMP 1 A 1 - 999 999
04 RPM 1 A 1 - 6000 1
05 RAMP 2 A 1 - 999 500
06 RPM 2 A 1 -~ 6000 1000
07 RAMP 3 A 1 - 999 400
08 SMOOTH A 0 - ki 3
09 RED TORQ A 1 - 99 10
10 POS GAIN A 1 - 200 20
11 OFFSET A 0.0 =~ 360.0 G.00
12 P-GAIN A/T 0.00 - 2.00 0.40
13 T-GAIN A/T 0.7 - 0.99 .05
14 GAIN RPM A/T 0 - 6000 6000
15 P-GAIN 2 A/ 0.00 - 2.00 0.40
16 I-GAIN 2 A/T 0.0 - 99 0.05
17 POLES I 2, 4, 8 4
18 SIGN SLIP 1 2 - 200 45
19 SIGN RPM I 500 - 6000 1100
20 MAX SLIP I 5 - 200 170
21 FLUX I 0 - 199 30
22 CURRENT I 0.0 - 9.9 i0
23 ANGLE I 0.0 - 2.0 0.80
24 WARN TORQ I 1 - 99 67
*)

@)

IA

A = Application Parameter
I = Non-changeable Parameter

MAX RPM sets the comand to equal 10 volts at MAX RPM.
DO NOT EXCEED THE SPEED RATING ON THE MOTOR NAMEPLATE!
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INDRAMAT AC SPINDLE DRIVE
PARAMETER LIST

Motor type: Winding Type: Delta Wye

KDA CbM

Programming Module Number:

KDV: AC power voltage: _ VAC
Parameter Name Value Units
POO MAX RPM RPM

PO1 MIN RPM RPM

Pa2 MAX DEV RPM 2
PO3 RAMP 1 Rad/Sec
P04 RPM 1 ' RPM

P05 RAMP 2 Rad/Sec?
PO6 RPM 2 : RPM

PO7 RAMP 3 Rad/Sec?
P08 SMOOTH

P09 RED TORQ %

P10 POS GAIN ————

P11 OFFSET Degrees
P12 P-GAIN 1 ——

P13 I-GAIN 1 ———

P14 GAIN RPM RPM

P15 P-GAIN 2 ———

P16 I-GAIN 2 —

P17 POLES | ——

P18 SIGN SLIP RPM

Pig SIGN RPM RPM

P20 MAX SLIP RPM

P21 FLUX Amperes
P22 CURRENT e

P23 ANGLE —

P24 WARN TORQ X
Remarks:

IA 74709 Rev. C: 2/87
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84105

MOTOR THERMO SENSER

MOTOR TERMINAL

TI g — IBAWG MIN.
¢ b pd
T2 1
T 7
I
INDUCTION MOTOR
1l /O 4
T / ]
M Vit daz
3~ T/ :
N~ o o A3
= / | L
FEEDBACK FEEDBACKCON.  giz0mic  XBKDA
""""‘""“’“""‘i A 5{' SHIELD
A 6>( 'h: / :'J:ISM
I i
i ! >{ 11 / 21134-/‘\
B 14 | / H
N I
'> Pt / ﬁj 6/8
0 3;{ o1 ' :‘:I 1/0
JL =4 T /
0 4)> : | f'"'la/o
| T
OVe 10 I / £ 7/70vs
[
5Ve |2>'> | / 1 8/5Vc
| L gt H
e =2 2 ) S s
! XI7 COM
MOTOR BLOWER TERMINAL
MQOTOR SBLOWER o ——— {8 AWG MIN.
[ ya N
' /
M~ 2t L NOTES:

MOTGOR TERMINAL BLOCK

() REFER TO PERFORMANCE
-+ DATA SHEET TO DETERMINE
= WIRE SIZE FROM RATED
MOTOR CURRENT-DRAWING

No. 106-0129-4103-00A /XXX

MOTOR BLOWER TERM,
FEEDBACK CONNECTOR

(Z) MATING CONNECTOR IN92
{ UNKEYED } NOT INCLUDED,

MUST BE ORDERED SEPARATELY.

REXROTH
INDRAMAT

|AD CONNECTION DIAGRAM

w2 uz v2 T Tz
: :
o © O
Ut vt Wi ._I,.
h J CONNECTION PINS
Rav, Bescription Date |init

prmmarams 106-0129-3140-02A

CHICAGO L.
DRAWN BY APPRE_VED :3 4 | SCALE REVISION FOR SHEET
EEFLN2-21-84| aine /¥ 8T N.T.S AEVISED BY I oo |
REPRINTS PROHIBITED. This documant for customes use, not to be ted or rek d. Het pyright law.

NOTE L CHANGED

1-28-87] DA

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




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



REXROTH
INDRAMAT

INDUCTOR GLDI2/GLDI3

+ + I“ ] Hg GLDIZ2:Txi4
i ! 1 "] GLD!3:6xI0
Hy - -
,/ B e ! -l
L A J
- o -
[ e e — o s et s
| : 2.0 ol
| | o 4]
! ! . I
| ! ! g
? | s
| | !
| i |
| | !
| ) 22 o2l
S S ENOM
Tvee | mi/a DIMENSIONS IN “mm', {inches) FOR REFERENCE ONLY WEIGHT
A B c D £ F L Hy 1 J Kq LBS
6L 12 |Lo/100 160 |1z 243 60 100 14 85 TH 2 26.5
}(6.230}](4.764) |(9.567) (2.362)|(3.937) (0.551) | (3.346)] (4370}
120 | s0 183 60 10 66 82
GLD13 [1.0/50 4.6 10.1
/ |(4.724) (3.543)1(7.205) {2.362) (0.394)](2.598) |{3.228) °
Rev. Dsecription Date | Init.

0841038

fa— CRAMMIEMEE  109-0252-40I12-00
Gt 5.29-85\/ 0.5 308 NTS iy T e
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84108

INDUCTION MOTOR OVERLOAD DETECTOR

M35

100
{3.937)
|-————-—— 45 —————-—’
{1.772)
5.3(.209)
— {4
I
62.5
i (2.461)
60
L 25 (2.362)
,L (1.378) l
_t.‘r_’ . ¥

MOUNTING DIMENSIONS

REXROTH
INDRAMAT

/

R

7{.276)

i)

76
{2.992)

NOTES!:

) ALL DIMENSIONS SHOWN IN “mm,

{inches} FOR REFERENCE ONLY.

2)

M3.5 IS STANDARD METRIC THREAD.

INDUCTION MOTOR OVERLOAD
DETECTOR 3UN60O

Description

Date

it

CHICAGO kL. PRAWING NIMRER 209 “0042“400[ "OO A
8y529-85 VED BY | SCALE REVISION FOR SHEET
' 07] 530l NTS REVISED BY boor |
REPRINTS PROHIBITED. This documant for customer use, not to be copled or red d. A G ight law.
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READER COMMENT CARD AND REGISTRATION FORM

We weicome your evaluation of this manual. Please complete this form to help us to improve our publications and
also to receive notification of revisiens to this manual.

Publication:

KDAICDM 14

Type of Manual: User
Publication No. 74709
Part No. 601145
Revision: C, 2/87

Please indicate the degree to which each statement applies to you by circling whether vou
@ strongly agree, @ agree. ® are uncertain, @ disagree, or ® strongly disagree with the

statement.

l. The manual is well organized. 23806
2. I can find the information I want. QRBe®6
3. The index is thorough. ORORERCRCY
4, The information is easy to understand. ONORONORCY
5. The manual is clearly written. OB RORORO)
6. Concepts and vocabulary are easy to understand. ORGREROREY
7. Examples are clear and helpful. ORORERORCY
8. The manual contains enough illustrations. ONORONORE
9. Layout and format enhance the manual's usefulness. ONERORONCY
10.  The quality of this manual would influence any repeat purchase decision. ORI RORORCY
1L The scope of the information in the manual meets my needs. ORORERORCY

Name

Company

Address Dept

City, Zip

Telephone {

Comments:
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From:

Technical Documentation Department
Rexroth Corporation/Indramat Division
5150 Prairie Stone Parkway

Hoffman Estates, lllinois 60192

U.S.A.

DO £ 3N 1.t RS R —
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The Rexroth Corporation, Indramat Division

Main Office
5150 Prairie Stone Parkway
Hoffman Estates, IL 60192
Tel: {847) 645-3600
FAX: (847} 645-3692

Rexroth/Indramat Technical Center
2110 Austin Avenue
Rochester Hills, M| 48309
Tel: (248) 853-8290
FAX: (248) 853-8298

PART NO. 601145

mannestann fechr.ology @
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Artisan Technology Group is an independent supplier of quality pre-owned equipment

Gold-standard solutions We buy equipment Learn more!

Extend the life of your critical industrial, Planning to,upgrade your/current Visit us at artisantg.com for more info
commercial, and military systems with our equipment? Have/surplus equipment taking on price quotes, drivers, technical

superior service and support. up’shelf'space? Well give'it a new home. specifications, manuals, and documentation.

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, represéntative, or authorized distributor for any manufacturer listed herein.

(217) 352-9330 | sales@artisantg.com | artisantg.com TECHNOLOGY GROUP

We’re here to make your life easier. How can we help you today? Vl ARTISAN




