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LINEAR & ROTARY ACTUATOR
INSTALLATION, OPERATION AND SERVICE
MANUAL

Information furnished by EXLAR Corporation is believed to be accurate and reliable. However, no responsibility is assumed by
EXLAR Corporation for its use. EXLAR reserves the right to change the design and operation of the equipment described herein
and any associated motion products that may appear in this document. Information in this document pertaining to equipment not
furnished by EXLAR should be confirmed by that equipment manufacturer. EXLAR assumes no responsibility for changes to
information by other manufacturers or errors in that information or the description of that information. Information in this document is
subject to change without notice.
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Warranty and Limitation of Liability

Products are warranted for two years from date of manufacture as determined by the
serial number on the product label. Labels are generated and applied to the product at the
time of shipment. The first and second digits are the year and the third and fourth digits
represent the manufacturing week. Product repairs are warranted for 90 days from the
date of the repair. The date of repair is recorded within Exlar Corporation’s database
tracked by individual product serial number.

Exlar warrants its product(s) to the original purchaser and in the case of original
equipment manufacturers, to their original customer to be free from defects in material
and workmanship and to be made only in accordance with Exlar's standard published
catalog specifications for the product(s) as published at the time of purchase. Warranty or
performance to any other specifications is not covered by this warranty unless otherwise
agreed to in writing by Exlar and documented as part of any and all contracts, including
but not limited to purchase orders, sales orders, order confirmations, purchase contracts
and purchase agreements. In no event shall Exlar be liable or have any responsibility
under such warranty if the product(s) has been improperly stored, installed, used or
maintained, or if Buyer has permitted any unauthorized modifications, adjustments and/or
repairs to such product(s). Seller's obligation hereunder is limited solely to repairing or
replacing (at its opinion), at the factory any product(s), or parts thereof, which prove to
Seller's satisfaction to be defective as a result of defective materials, or workmanship and
within the period of time, in accordance with the Seller's stated product warranty (see
Terms and Conditions above), provided, however, that written notice of claimed defects
shall have been given to Exlar within thirty (30) days from the date of any such defect is
first discovered. The product(s) claimed to be defective must be returned to Exlar,
transportation prepaid by Buyer, with written specification of the claimed defect. Evidence
acceptable to Exlar must be furnished that the claimed defects were not caused by
misuse, abuse, or neglect by anyone other than Exlar.

Components such as seals, wipers, bearings, brakes, bushings, gears, splines, and
roller screw parts are considered wear parts and must be inspected and serviced on a
regular basis. Any damage caused by failure to properly lubricate Exlar products and/or to
replace wear parts at appropriate times, is not covered by this warranty. Any damage due
to excessive loading is not covered by this warranty.

The use of products or components under load such that they reach the end of their
expected life is a normal characteristic of the application of mechanical products.
Reaching the end of a product’s expected life does not indicate any defect in material or
workmanship and is not covered by this warranty.

Costs for shipment of units returned to the factory for warranty repairs are the
responsibility of the owner of the product. Exlar will return ship all warranty repairs or
replacements via UPS Ground at no cost to the customer.

For international customers, Exlar will return ship warranty repairs or replacements via
UPS Expedited Service and cover the associated shipping costs. Any VAT or local
country taxes are the responsibility of the owner of the product.
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The foregoing warranty is in lieu of all other warranties (except as Title), whether
expressed or implied, including without limitation, any warranty of merchantability, or of
fitness for any particular purpose, other than as expressly set forth and to the extent
specified herein, and is in lieu of all other obligations or liabilities on the part of Exlar.

Seller's maximum liability with respect to these terms and conditions and any resulting
sale, arising from any cause whatsoever, including without limitation, breach of contract or
negligence, shall not exceed the price specified herein of the product(s) giving rise to the
claim, and in no event shall Exlar be liable under this warranty otherwise for special,
incidental or consequential damages, whether similar or dissimilar, of any nature arising or
resulting from the purchase, installation, removal, repair, operation, use or breakdown of
the product(s) or any other cause whatsoever, including negligence.

The foregoing warranty shall also apply to products or parts which have been repaired
or replaced pursuant to such warranty, and within the period of time, in accordance with
Seller's stated warranty.

NO PERSON, INCLUDING ANY AGENT OR REPRESENTATIVE OF EXLAR, IS
AUTHORIZED TO MAKE ANY REPRESENTATION OR WARRANTY ON BEHALF OF
EXLAR CONCERNING ANY PRODUCTS MANUFACTURED BY EXLAR, EXCEPT TO
REFER PURCHASERS TO THIS WARRANTY.
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Safety Considerations

As with any electro-mechanical device, safety must be considered during the installation and
operation of your Tritex Series actuator. Throughout this manual you will see paragraphs
marked with CAUTION and WARNING signs as shown below

WARNING
0 “Warning” indicates the information following is essential to avoiding a safety hazard.

CAUTION
“Caution” indicates the information following is necessary for avoiding a risk of damage

to the product or other equipment.

>

General
WARNING Failure to follow safe installation guidelines can cause death or serious injury. The voltages
used in the product can cause severe electric shock and/or burns and could be lethal.
Extreme care is necessary at all times when working with or adjacent to the product. The
installation must comply with all relevant safety legislation in the country of use. The forces
created by actuator could be lethal or cause severe injury if proper protection is not provided to
keep personnel away from moving components.

System Design and safety for personnel
WARNING The actuator is intended as a component for professional incorporation into complete
equipment or a system. If installed incorrectly, the actuator may present a safety hazard.
The actuator uses high voltages and currents, carries a high level of stored electrical energy,
and is used to control equipment which can cause injury. Close attention is required to the
electrical installation and the system design to avoid hazards either in normal operation or in the
event of equipment malfunction. System design, installation, commissioning and maintenance
must be carried out by personnel who have the necessary training and experience. They must
read this safety information and this manual carefully. None of the functions or features of
the Tritex actuator may be used to ensure safety of personnel, i.e. they must not be used
for safety-related functions. Careful consideration must be given to the functions of the
actuator which might result in a hazard, either through their intended behavior or through
incorrect operation due to a fault. In any application where a malfunction of the actuator or its
control system could lead to or allow damage, loss or injury, a risk analysis must be carried out,
and where necessary, further measures taken to reduce the risk- for example a failsafe brake in
case of loss of actuator braking power.

Never attempt to connect or disconnect the actuator with power applied. Dangerous
WARNING voltages are present. Damage to equipment and injury to personnel can result. Many
0 amplifiers have voltage present for a considerable time period after incoming power
is removed. Take care to insure that the amplifier has discharged all power.

In a domestic environment this product may cause radio interference, in which case
WARNING supplementary mitigation measures may be required.

A
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Tritex™ Product Overview

The Exlar Tritex Series of electric actuators combines an integrated brushless servo motor,
amplifier and motion controller. Optionally the system can be configured for remote mounting of

the amplifier and motion control

I/1O
8 inputs
4 outputs
1 analog input
(0-10v or 4-20ma)
1 analog output
(0- 20 ma)

24 — 48V
DC power

supply

RS 485
Communication
port

Integrated actuator, servo motor, amplifier and motion control

I/1O
8 inputs
4 outputs
1 analog input

(0-10v or 4-20ma)
1 analog output

(0- 20 ma)

RS 485
Communication
port

24 — 48V
DC power

supply

TRA-500

TSM, RSM or RSG

Integrated actuator and servo motor with remote drive amplifier and motion control
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The Tritex actuators are available in linear and rotary versions with integrated or remote
amplifier and motion control. The Remote amplifier and motion control models would typically
be used in application where space at the actuator is limited or in applications with high ambient

temperatures.

Actuator Models Numbers

With Integrated amplifier
& motion control

Remote mount amplifier
and motion control
TRA500-x

Size and type

TLM20-(see model mask)

TSM-20-(see model mask)

2 inch linear actuator

TLM30-(see model mask)

TSM-30-(see model mask)

3 inch linear actuator

RTM60-(see model mask)

RSM-60-(see model mask)

60 mm motor

RTG60-(see model mask)

RSG-60-(see model mask)

60 mm gear motor

RTM90-(see model mask)

RSM-90-(see model mask)

90 mm motor

RTG90-(see model mask)

RSG-90-(see model mask)

90 mm gear motor

All of the required power components and motion processor are contained in the actuator or

remote housing.

g
p S

GND

N e

/77

BUS Power

I:l Output 4

24V /0
Supply

—~ Input 1
r .—

Input 2
o o PUlZ ]
| — Input 3

Common 24-48V

Power Supply
Logic Power

4 ~—~—_ Input4
——— o

Input 5

Input 6

o

|—/

Input 7
r—

p — Input 8

L)

Analog Output

Analog Input
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General Specifications
Drive Specification for all Tritex Models with embedded drives

| Embedded Drive Specifications

Input Voltage, Bus 24-48 Volts DC nominal, 20 -60 Volts continuous operating range.

and Logic Under voltage trip 19V, Over voltage trip 85V

I/O Power Supply 24V nominal, 30V max, 12V min

Digital Inputs 8 — opto- isolated, 24V nominal 30V max, programmable functions

Digital Outputs 4 — opto- isolated 50 mA continuous, short circuit protected,
programmable functions

Analog Input 0-10 Volts or 0-20 mA, differential input 12 bit resolution, programmable
as position, velocity or torque command

Analog Output 0-20 mA, 11 bit resolution, programmable functions

Serial Interface RS-485, Modbus RTU protocol, max baud rate 38.4k

Commutation Sinusoidal, 15kHz PWM

Resolution 0.001 revolution

Accuracy + /- 0.005 revolution

Output Current Continuous and peak output current is dependent on actuator

Environmental Ambient Temperature for rated output: 25° C

Maximum Operating temperature range 0° — 55° C
Power De-rating of 2.5% per degree C between 25° C and 55° C
Humidity: 10 to 95% non-condensing

EMC IEC/EN 61800-3:2004-08 with use of shielded cables and EFT/B &
Surge Filter 37263 (see Accessories section) or similar

Drive specifications for TRA500 remote option

| TRA500 Remote Drive Specifications

Input Voltage, Bus 24-48 Volts DC nominal, 20 -60 Volts continuous operating range.
and Logic Under voltage trip 19V, Over voltage trip 85V
I/O Power Supply 24V nominal, 30V max, 12V min
Digital Inputs 8 — opto- isolated, 24V nominal 30V max, programmable functions
Digital Outputs 4 — opto- isolated 50 mA continuous, 24V nominal 30V max, short
circuit protected, programmable functions
Analog Input 0-10 Volts or 0-20 mA, differential input 12 bit resolution, programmable
as position, velocity or torque command
Analog Output 0-20 mA, 11 bit resolution, programmable functions
Serial Interface RS-485, Modbus RTU protocol, max baud rate 38.4k
Commutation Sinusoidal, 15kHz PWM
Feedback Analog Hall
. 25° C Ambient 40° C Ambient 55° C Ambient
Continuous Output
Current (Peak of sine Stall Rated Stall Rated Stall Rated
Amps)*
15 15 14 12 12 8.5

Peak Output Current
(Peak of sine Amps)
Environmental IP65, Humidity: 10 to 95%, non-condensing

*Actual output current may be reduced if the motor/actuator continuous and peak current ratings
are lower

20
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Specifications: Size 20 Linear Actuators

TLM20

TLM series includes embedded drive and motion controller.

TLM 20 LINEAR ACTUATOR PERFORMANCE SPECIFICATIONS

Backlash in (mm) .008 (.20)
Lead Accuracy in/ft (mm/300 mm) .001 (.025)
Maximum Radial Load Ib (N) 15 (67)
Environmental Rating IP54
Stator 1 Stack 1B8-50 | 2 Stack 2B8-34 3 Stack 3B8-25
Lead RPM at 48 VDC* 5000 3400 2500
Stall Force Ibf (N) 239 (1063) 377 (1677) 503 (2237)
0.1 | Max Speed in/sec (mm/sec) 8.33 (212) 5.66 (144) 4.17 (2237)
Stall Force Ibf (N) 119 (529) 188 (836) 251 (1117)
0.2 | Max Speed in/sec (mm/sec) 16.66 (424) 11.33 (288) 8.33 (212)
Stall Force Ibf (N) 60 (267) 94 (418) 126 (560)
0.4 Max Speed in/sec (mm/sec) 33.33 (848) 22.66 (575) 16.66 (424)
Power Supply Current
Draw at Rated Power Amps
(48V) 10 10 10
Resolution 0.001 revolutions x lead
Accuracy (not including
backlash) +/- 0.005 revolutions x lead
Stroke Length in (mm) 3 (75) 6 (150) 10 (254) 12 (300)
Approximate Weight |b
(kg) 7 (3.2) 8.5(3.9) 10 (4.5) 11.5(5.2)
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TSM20
TSM series requires a TRA500 remote drive and motion controller.

TSM 20 LINEAR ACTUATOR PERFORMANCE SPECIFICATIONS

Backlash in (mm) .008 (.20)
in/ft (mm/300
Lead Accuracy mm) .001 (.025)
Maximum Radial Load Ib (N) 15 (67)
Environmental Rating 1P54
Stator 1 Stack 1B8-50 2 Stack 2B8-34 3 Stack 3B8-25
RPM at 48
VDC 5000 3400 2500
Ambient
Lead Temp Deg C 25° 40° 55° 25° 40° 55° 25° 40° 55°
Ibf 295 262 227 460 411 355 575 514 445
Stall Force (N) | (1312) | (1165) | (1010) | (2046) | (1828) | (1579) | (2558) | (2286) | (1979)
in/sec
0.1 Max Speed (mm/sec) 8.33 (212) 5.66 (144) 4.17 (106)
Ibf | 148 131 113 230 205 177 288 257 223
Stall Force (N) | (658) (583) (503) | (1023) | (912) (787) | (1281) | (1143) | (992)
in/sec
0.2 Max Speed (mm/sec) 16.66(424 11.33(288) 8.33(212)
Ibf 74 66 57 92 82 71 115 103 89
Stall Force (N) | (329) (294) (254) | (409) (365) (316) | (512) | (458) | (396)
in/sec
0.4 Max Speed (mm/sec) 33.33 (848) 22.66 (575) 16.66 (424)
Power Supply Current
Draw at Rated Power Amps 10 10 10
(48V)
Resolution 0.001 revolutions x lead
Accuracy (not including
backlash) +/- 0.005 revolutions x lead
Stroke Length in (mm) 3 (75) 6 (150) 10 (254) 12 (300)
Approximate Weight |b
(kg) 6.5 (2.9) 7.0 (3.2) 7.5(3.4) 8.0 (3.6)
Tritex 1 Installation and Setup 13 09/27/12
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Specifications: Size 30 Linear Actuators

TLM30

TLM series includes embedded drive and motion controller.

TLM 30 LINEAR ACTUATOR PERFORMANCE SPECIFICATIONS

Backlash in (mm) .008 (.20)
Lead Accuracy in/ft (mm/300 mm) .001 (.025)
Maximum Radial Load Ib (N) 15 (67)
Environmental Rating 1P54
Stator 1 Stack 1B8-20 2 Stack 2B8-13 3 Stack 3B8-10
Lead RPM at 48 VDC* 2000 1300 1000
Stall Force Ibf (N) 585 (2606) 935 (4159) 1250 (5560)
0.1 Max Speed in/sec (mm/sec) 3.33 (84.6) 2.17 (55.1) 1.67 (42.4)
Stall Force Ibf (N) 293 (1303) 468 (2082) 625 (2780)
0.2 Max Speed in/sec (mm/sec) 6.67 (169.4) 4.33 (109.9) 3.33 (84.6)
Stall Force Ibf (N) 117 (520) 187 (832) 250 (1112)
0.5 Max Speed in/sec (mm/sec) 16.67 (423.4) 10.83 (275.1) 8.33 (211.6)
Power Supply Current Draw Amps 10 10 10
at Rated Power (48V)
Resolution 0.001 revolutions x lead
Accuracy (not including
backlash) +/- 0.005 revolutions x lead
Stroke Length in (mm) 3 (75) 6 (150) 10 (254) 12 (300) 18 (450)
Approximate Weight Ib (kg) 10 (4.5) 12 (5.4) 19.5 (8.8) 21 (9.5) 25.5 (11.6)
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TSM30

TSM series requires a TRA500 remote drive and motion controller.

TSM 30 LINEAR ACTUATOR PERFORMANCE SPECIFICATIONS

Backlash in (mm) .008 (.20)
in/ft
Lead Accuracy (mm/300 mm) .001 (.025)
Maximum Radial Load | Ib (N) 15 (67)
Environmental Rating 1P54
Stator 1 Stack 1B8-20 2 Stack 2B8-13 3 Stack 3B8-10
RPM at 48 VDC* 2000 1300 1000
Lead Amb. Temp Deg C 25° 40° 55° 25° 40° 55° 25° 40° 55°
Ibf | 756 686 608 1201 1091 968 1545 1404 | 1247
Stall Force (N) | (3362) | (3051) | (2704) | (5342) | (4853) | (4306) | (6872) | (6245) | (5547)
0.1 Max Speed in/sec (mm/sec) 3.33(84.6 2.17 (55.1) 1.67 (42.4)
Ibf | 378 343 304 600 545 484 772 702 623
Stall Force (N) | (1681) | (1526) | (1352) | (2669) | (2425) | (2153) | (3434) | (3123) | (2771)
0.2 Max Speed in/sec (mm/sec) 6.67 (169.4) 4.33 (109.9) 3.33 (84.6
Ibf | 151 137 122 240 218 194 309 281 249
Stall Force (N) | (672) | (609) | (543) | (1068) | (970) | (862) | (1375) | (1250) | (1108)
0.5 Max Speed in/sec (mm/sec) 16.67 (423.4) 10.83 (275.1) 8.33 (211.6)
Power Supply Current AMDS 15 12 10 15 12 10 15 12 10
at Rated Power (48V) P
Resolution 0.001 revolutions x lead
Accuracy (not
including backlash) +/- 0.005 revolutions x lead
Stroke Length in (mm) 3 (75) 6 (150) 10 (254) 12 (300) 18 (450)
Approximate Weight |b
(kg) 9.5 (4.3) 11.5(5.2) 19 (8.6) 22 (10) 25 (11.3)
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Specifications: Size 60 Motors and Gear motors

RTMO060
RTMOG60 series includes embedded drive and motion controller.

RTM060 ROTARY MOTOR TORQUE AND SPEED RATINGS

For output torque of RTG Gearmotors, multiply by ratio and efficiency. Please note maximum allowable
output torques in the Gearmotor Mechanical Ratings table page 16.

Stator 1 Stack 1B8-50 | 2 Stack 2B8-34 3 Stack 3B8-25
RPM at 48 VDC 5000 3400 2500
Cont. Stall Torque Ibf-in (Nm) 4.7 (.53) 7.5 (.85) 10 (1.13)
Peak Torque Ibf-in (Nm) 9.4 (1.06) 15 (1.69) 20 (2.26)

Power Supply
Current Draw at Amps 10 10 10
Rated Power (48V)

0.001 revolutions / ratio
Resolution

Accuracy (not +/- 0.005 revolution / ratio
including backlash)

RSMO060 and RSG060
RSM& RSGO060 series requires a TRA500 remote drive and motion controller
RSM060 ROTARY MOTOR TORQUE AND SPEED RATINGS

For output torque of RSG gearmotors, multiply by ratio and efficiency. Please note maximum allowable output
torques in the Gearmotor Mechanical Ratings table page 16.

Stator 1 Stack 1B8-50 2 Stack 2B8-34 3 Stack 3B8-25
RPM at 48
VDC 5000 3400 2500
Ambient Temp Deg C 25° 40° 55° 25° 40° 55° 25° 40° 55°
Ibf-in 5.9 5.2 45 9.2 8.2 7.1 11.4 10.2 8.9
Cont. Stall Torque (Nm) (.53) (.563) | (53) | (.85) | (.53) | (.53) | (1.13) | (.53) (.53)
Peak Torque Ibf-in (Nm) 9.4 (1.06) 15 (1.69) 20 (2.26)
Power Supply
Current Draw at Amps 10 10 10
Rated Power (48V)

0.001 revolutions / ratio
Resolution

Accuracy (not +/- 0.005 revolution / ratio
including backlash)

RTM/RTG and RSM/RSGO060 INERTIA ‘

Stator 1 Stack 2 Stack 3 Stack
Motor Armature Inertia (+/-5%) Ib-in-sec” kg-cm?) | 0.000237 (0.268) 0.000413 (0.466) | 0.000589 (0.665)
Gearmotor Armature Inertia* Ib-in-sec” kg-cm?) | 0.000226 (0.255) | 0.000401 (0.453) | 0.000576 (0.651)
*Add armature inertia to gearing inertia for total inertia.
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60 RADIAL LOAD AND BEAR
RPM 50 100 250 500 1000
Ibf (N) 195 (867) 155 (690) 114 (507) 90 (400) 72 (320)

Side load ratings shown above are for 10,000 hour bearing life at 25 mm from motor face at given rpm.

RTM60 MOTOR AND RTG090 GEARMOTOR WEIGHTS

RTMO060 Without RTGO060 with 1 Stage RTG060 with 2 Stage
Gears Gearing Gearing
1 Stack Stator b (kg) 3.0(1.4) 7.5(3.4) 9.3(4.2)
2 Stack Stator b (kg) 4.1(1.9) 8.6 (3.9 104 (4.7)
3 Stack Stator b (kg) 5.2 (2.4) 9.7 (4.4) 11.5 (5.2)
SIZE 60 GEARMOTOR MECHANICAL RATINGS
Output Torque at Motor Speed for 10,000 Hour Life
'gﬁ?!gf&:['g‘;’fg;eu‘i‘:; 1000 RPM 3000 RPM 5000 RPM
Model Ratio Ibf-in Nm Ibf-in Nm Ibf-in Nm Ibf-in Nm
RTG060-004 4:1 603 (68.1) 144 (16.2) 104 (11.7) 88 (9.9)
RTG060-005 5:1 522 (58.9) 170 (19.2) 125 (14.1) 105 (11.9)
RTG060-010 | 10:1 327 (36.9) 200 (22.6) 140 (15.8) 120 (13.6)
RTG060-016 | 16:1 603 (68.1) 224 (25.3) 160 (18.1) 136 (15.4)
RTG060-020 | 20:1 603 (68.1) 240 (27.1) 170 (19.2) 146 (16.5)
RTG060-025 | 25:1 522 (58.9) 275 (31.1) 200 (22.6) 180 (20.3)
RTG060-040 | 40:1 603 (68.1) 288 (32.5) 208 (23.5) 180 (20.3)
RTG060-050 | 50:1 522 (58.9) 340 (38.4) 245 (27.7) 210 (23.7)
RTGO060-100 | 100:1 327 (36.9) 320 (36.1) 280 (31.6) 240 (27.1)
Two torque ratings for the RTG gearmotors are given in the table above. The left hand columns give the maximum (peak) allowable output
trgzquuczror the indicated ratios of each size RTG gearmotor. This is not the rated output torque of the motor multiplied by the ratio of the
It is possible to select a configuration of the motor selection and gear ratio such that the rated motor torque, multiplied by the gear ratio ex-
ceeds these ratings. It is the responsibility of the user to ensure that the settings of the system do not allow these values to be exceeded
The right hand columns give the output torque at the indicated speed which will result in 10,000 hour life (L10). The setup of the system will
determine the actual output torque and speed.

SIZE 60 GEARING REFLECTED INERTIA

Single Reduction

Double Reduction

Gear Stages Lbf-in-sec” (kg-cm?) Gear Stages Lbf-in-sec” (kg-cm?)
4:1 0.0000132 (0.0149) 16:1 0.0000121 (0.0137)

5:1 0.0000087 (0.00984) 20:1, 25:1 0.0000080 (0.00906)
10:1 0.0000023 (0.00261) 40:1, 50:1, 100:1 0.0000021 (0.00242)

SIZE 60 BACKLASH AND EFFICIENCY

Single Reduction

Double Reduction

Backlash at 1% Rated Torque 10 Arc min 13 Arc min
Efficiency 91% 86%
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Specifications: Size 90 motors and Gear Motors

RTMO090

RTMO090 series includes embedded drive and motion controller
RTM090 ROTARY MOTOR TORQUE AND SPEED RATINGS

For output torque of RTG Gearmotors, multiply by ratio and efficiency. Please note maximum allowable
output torques in the Gearmotor Mechanical Ratings page 18.

Stator 1 Stack 1B8-17 | 2 Stack 2B8-10 3 Stack 3B8-07
RPM at 48 VDC 1700 1000 700
Cont. Stall Torque Ibf-in (Nm) 19 (2.1) 29 (3.3) 45 (5.0)
Peak Torque Ibf-in (Nm) 30 (3.4) 50 (5.6) 70 (7.9)
Power Supply
Current Draw at Amps 10 10 10
Rated Power (48V)

Resolution

0.001 revolutions / ratio

Accuracy (not
including backlash)

+/- 0.005

revolution / ratio

RSMO090 and RSG090
RSM& RSGO090 series requires a TRA500 remote drive and motion controller

RSM090 ROTARY MOTOR TORQUE AND SPEED RATINGS

For output torque of RSG gearmotors, multiply by ratio and efficiency. Please note maximum allowable
output torques in the Gearmotor Mechanical Ratings able page 18.

Stator 1 Stack 1B8-17 2 Stack 2B8-10 3 Stack 3B8-07
RPM at
48 VDC 1700 1000 700
Ambient Temp Deg C 25° 40° 55° 25° 40° 55° 25° 40° 55°
Ibf-in 22 20 175 37 34 30 51 46 42
Cont. Stall Torque (Nm) | (2.5) | (2.3) (2.0) (42 | 838 | B4H | 67 |62 4D
Ibf-in
Peak Torque (Nm) 30 (3.9 15 (5.6) 70 (7.9)
Power Supply
Current Draw at Amps
Rated Power (48V) 15 12 10 15 12 10 15 12 10

Resolution

0.001 revolutions / ratio

Accuracy (not
including
backlash)

+/- 0.005 revolution / ratio

RTM/RTG and RSM/RSGO090 INERTIA ‘

Stator 1 Stack 2 Stack 3 Stack
Motor Armature Inertia (+/-5%) | Ib-in-sec® kg-cm?) 0.00054 (0.609) | 0.00097 (1.09) 0.00140 (1.58)
Gearmotor Armature Inertia* Ib-in-sec? kg-cm?) 0.00114 (1.29) 0.00157 (1.77) 0.00200 (2.26)

*Add armature inertia to gearing inertia for total inertia.
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SIZE 90 RADIAL LOAD AND BEARING LIFE

RPM

50

100

250

500

1000

Ibf (N)

389 (1730)

309 (1375)

227 (1010)

180 (801)

143 (636)

Side load ratings shown above are for 10,000 hour bearing life at 25mm from motor face at given rpm.

RTM90 MOTOR AND RTG090 GEARMOTOR WEIGHTS

RTMO090 Without RTG090 with 1 Stage RTG090 with 2 Stage
Gears Gearing Gearing
1 Stack Stator Ib (kg) 5.4 (2.5) 12.8 (5.8) 14.8 (6.7)
2 Stack Stator Ib (kg) 7.8 (3.5) 15.2 (6.9) 17.2 (7.8)
3 Stack Stator Ib (kg) 10.2 (4.6) 17.6 (7.9) 19.6 (8.9)

SIZE 90 MECHANICAL RATINGS

Output Torque at Motor Speed for 10,000 Hour Life
gsf%fxfl'g:fg;eﬁ‘;f 1000 RPM 1500 RPM 2000 RPM
Model Ratio Ibf-in Nm Ibf-in Nm Ibf-in Nm Ibf-in Nm
RTG090-004 4:1 2078 234.8 600 (67.8) 552 (62.4) 504 (56.9)
RTG090-005 5:1 1798 203.1 775 (87.6) 714 (80.7) 652 (73.7)
RTG090-010 | 10:1 1126 127.2 890 (100.6) 820 (92.7) 750 (84.7)
RTG090-016 | 16:1 2078 234.8 912 (103.4) 830 (94.7) 763 (86.2)
RTG090-020 | 20:1 2078 234.8 980 (110.7) 900 (101.7) 820 (92.6)
RTG090-025 | 25:1 1798 203.1 1250 (141.2) 1150 (130) 1050 (118.6)
RTG090-040 | 40:1 2078 234.8 1200 (135.6) 1107 (125) 1013 (114.4)
RTG090-050 | 50:1 1798 203.1 1550 (169.4) 1434 (162) 1317 (148.8)
RTG090-100 | 100:1 1126 127.2 1100 (124.3) 1100 (124.3) 1100 (124.3)

Two torque ratings for the RTG gearmotors are given in the table above. The left hand columns give the maximum (peak) allowable output
torque for the indicated ratios of each size RTG gearmotor. This is not the rated output torque of the motor multiplied by the ratio of the
reducer.

It is possible to select a configuration of the motor selection and gear ratio such that the rated motor torque, multiplied by the gear ratio ex-
ceeds these ratings. It is the responsibility of the user to ensure that the settings of the system do not allow these values to be exceeded.

The right hand columns give the output torque at the indicated speed which will result in 10,000 hour life (L10). The setup of the system will
determine the actual output torque and speed.

SIZE 90 GEARING REFLECTED INERTIA

Single Reduction Double Reduction
Gear Stages Ibf-in-sec? (kg-cm?) Gear Stages Ibf-in-sec? (kg-cm?)
4:1 0.000154 (0.174) 16:1 0.000115 (0.130)
5:1 0.000100 (0.113) 20:1, 25:1 0.0000756 (0.0854)
10:1 0.0000265 (0.0300) 40:1, 50:1, 100:1 0.0000203 (0.0230)
O . = A\ A A .

Single Reduction Double Reduction

Backlash at 1% Rated Torque 10 Arc min 13 Arc min
Efficiency 91% 86%
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Model Mask and Ordering Information
TLM Series

AAA = Actuator Type

TLM = Tritex Linear Actuator

TRITEX TLM SERIES ORDERING GUIDE

AAABB-CCDD-EFG-HHH-HH - (XX...XX - ###t#)

G = Rod End
M = Male US Std Thread

A = Male Metric

BB = Actuator Frame Size

F = Female US Std Thread

B = Female Metric

20 = 2 inch nominal frame actuator

30 = 3 inch nominal frame actuator
CC = Stroke Length

X = Special (please specify)
HHH-HH - Motor Stator
TLM20

03 = 3inch (75 mm)

1B8-50 = 1 Stack, 5000 rpm at 48 VDC, 2500 rpm at 24

VDC

06 = 6 inch (150 mm)

2B8-34 = 2 Stack, 3400 rpm at 48 VDC, 1700 rpm at 24

VDC

10 =10 inch (254 mm)

3B8-25 = 3 Stack, 2500 rpm at 48 VDC, 1250 rpm at 24

VDC

12 =12 inch (305 mm)

TLM30

18 = 18 inch (457 mm) (TLM30 only)

1B8-20 = 1 Stack, 2000 rpm at 48 VDC, 1000 rpm at 24

VDC

DD = Lead (linear motion per screw revolution)

2B8-13 = 2 Stack, 1300 rpm at 48 VDC, 750 rpm at 24

VDC

01 =0.1inch (2.54 mm)
02 =0.2inch (5.08 mm)

04 = 0.4 inch (10.16 mm) (TLM20 only)
05 = 0.5inch (12.7 mm) (TLM30 only)

3B8-10 = 3 Stack, 1000 rpm at 48 VDC, 500 rpm at 24
VDC (not available in 3 inch stroke)
XX..XX = Travel and Housing Options (Multiples

Possible)
Travel Options

E = Connections

AR = External Anti-rotate

L1/2/3 = External Limit
Switches

| = Exlar std M23 style connector

PF = Preloaded Follower*

RB = Rear Brake
(future option)

Bxx = Embedded leads, 3 ft.

XT = Special Travel Options

Pxx = Embedded leads w/plug, std M23 style connector,
3 ft.

Housing Options

X = Special (please specify)

P5 = IP65 sealed housing

F = Mounting

Special Motor Options

C = Rear Clevis D = Double Side Mount

XL = Special Lubrication

E = Extended Tie Rod F - Front Flange

S = Side Mount T = Side Trunnion

M = Metric Extended Tie Rod | X = Special

XM = Special Motor Option

#HH#H = 5 digit PN assigned to designate special model

number

Optional 5 digit assigned PN to designate unique model

numbers

* The dynamic load rating of zero backlash, preloaded screws is 63% of the dynamic load rating of the std non-

preloaded screws. The calculated travel life of a preloaded screw will be 25% of the calculated travel life of the same
size and lead of a non-preloaded screw.
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TSM Series, Also see TRA500 page 22
REMOTE TRITEX TSM SERIES ORDERING GUIDE

AAABB-CCDD-EFG-HHH-HH - (XX...XX - ###t#)

AAA = Actuator Type G = Rod End

TSM = Tritex Linear Actuator Used with TRA500
remote drive M = Male US Std Thread A = Male Metric
BB = Actuator Frame Size F = Female US Std Thread B = Female Metric

20 = 2 inch nominal frame actuator X = Special (please specify)

HHH-HH - Motor Stator

30 = 3 inch nominal frame actuator

CC = Stroke Length TSM20

03 = 3inch (75 mm) 1B8-50 = 1 Stack, 5000 rpm at 48 VDC, 2500 rpm at 24 VDC

06 = 6 inch (150 mm) 2B8-34 = 2 Stack, 3400 rpm at 48 VDC, 1700 rpm at 24 VDC

10 =10 inch (254 mm) 3B8-25 = 3 Stack, 2500 rpm at 48 VDC, 1250 rpm at 24 VDC

12 =12 inch (305 mm) TSM30

18 = 18 inch (457 mm) (TSM30 only) 1B8-20 = 1 Stack, 2000 rpm at 48 VDC, 1000 rpm at 24 VDC
2B8-13 = 2 Stack, 1300 rpm at 48 VDC, 750 rpm at 24 VDC

01 =0.1 inch (2.54 mm) 3B8-10 = 3 Stack, 1000 rpm at 48 VDC, 500 rpm at 24 VDC (not

02 =0.2inch (5.08 mm) available in 3 inch stroke)

04 = 0.4 inch (10.16 mm) (TSM20 only)
05 = 0.5inch (12.7 mm) (TSM30 only)

XX..XX = Travel and Housing Options (Multiples Possible)
Travel Options

E = Connections AR = External Anti-rotate L1/2/3 = External Limit Switches
| = Exlar std M23 style connector PF = Preloaded Follower* RB = Rear Brake (future option)
Pxx = Embedded leads w/plug, std M23 style

connector, 3 ft. XT = Special Travel Options

Housing Options
P5 = IP65 sealed housing
Special Motor Options

D = Double Side

C = Rear Clevis Mount XL = Special Lubrication
E = Extended Tie Rod F - Front Flange | XM = Special Motor Option
T = Side
S = Side Mount Trunnion #HHH#H = 5 digit PN assigned to designate special model number
M = Metric Extended Tie Rod X = Special Optional 5 digit assigned PN to designate unique model numbers

* The dynamic load rating of zero backlash, preloaded screws is 63% of the dynamic load rating of the std non-preloaded
screws. The calculated travel life of a preloaded screw will be 25% of the calculated travel life of the same size and lead of
a non-preloaded screw.
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RTM/RTG Series

TRITEX RTM/G SERIES ORDERING GUIDE

AAABBB-CCC-DE-FFF-FF- (XX...XX) - #####

AAA = Actuator Type

‘ E = Connector Options

RTM = Tritex Rotary Motor

| = Exlar Std M23 style connector

B = Embedded Leads

RTG = Tritex Rotary Gearmotor

BBB = Frame Size
060 = 60 mm

P = Embedded leads w/plug

X = Special (please specif

FFF-FF = Motor Stators
RTM/RTG060

090 = 90 mm

1B8-50 = 1 Stack, 5000 rpm at 48 VDC, 2500 rpm at 24 VDC

CCC = Gear Ratio

2B8-34 = 2 Stack, 3400 rpm at 48 VDC, 1700 rpm at 24 VDC

Blank = RTM 3B8-25 = 3 Stack, 2500 rpm at 48 VDC, 1250 rpm at 24 VDC
Single Reduction Ratios Double Reduction Ratios RTM/RTG090
004 =4:1 016 =16:1 1B8-17 = 1 Stack, 1700 rpm at 48 VDC, 850 VDC at 24 VDC
005=5:1 020 = 20:1 2B8-10 = 2 Stack, 1000 rpm at 48 VDC, 500 VDC at 24 VDC
010=10:1 025 = 25:1 3B8-07 = 3 Stack, 700 rpm at 48 VDC, 350 VDC at 24 VDC
040 = 40:1 XX = Special Options
050 = 50:1 XH = Special Housing Options
100=100:1 XM = Special Motor Options

D = Shaft Type

K = Keyed, R = Smooth/Round, X = Special Shaft

XL = Special Lubrication
#### = 5 digit PN assigned to designate special model
number

Optional 5 digit assigned PN to designate unique model number

RSM/RSG Series, Also see TRA500

page 22

REMOTE TRITEX RSM/RSG SERIES ORDERING GUIDE

AAABBB-CCC-DE-FFF-FF- (XX...XX) - #####

AAA = Actuator Type
RSM = Tritex Rotary Motor Used with TRA500 remote drive

E = Connector Options
| = Exlar Std M23 style connector

RSG = Tritex Rotary Gearmotor Used with TRA500 remote
drive

P = Embedded leads w/plug

BBB = Frame Size FFF-FF = Motor Stators

060 = 60 mm RSM/RSG060
090 = 90 mm 1B8-50 = 1 Stack, 5000 rpm at 48 VDC, 2500 rpm at 24 VDC
2B8-34 = 2 Stack, 3400 rpm at 48 VDC, 1700 rpm at 24 VDC
Blank = RTM 3B8-25 = 3 Stack, 2500 rpm at 48 VDC, 1250 rpm at 24 VDC
Single Reduction Ratios Double Reduction Ratios RSM/RSG090
004 =4:1 016 =16:1 1B8-17 = 1 Stack, 1700 rpm at 48 VDC, 850 VDC at 24 VDC
005=5:1 020 = 20:1 2B8-10 = 2 Stack, 1000 rpm at 48 VDC, 500 VDC at 24 VDC
010=10:1 025 = 25:1 3B8-07 = 3 Stack, 700 rpm at 48 VDC, 350 VDC at 24 VDC
040 = 40:1 XX = Special Options
050 = 50:1 XH = Special Housing Options
100 = 100:1 XM = Special Motor Options

D = Shaft Type

K = Keyed, R = Smooth/Round, X = Special Shaft

XL = Special Lubrication
##### = 5 digit PN assigned to designate special model
number

Optional 5 digit assigned PN to designate unique model number
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TRA500 REMOTE TRITEX DRIVE ORDERING GUIDE

AAA = Drive Type

BBB = Power

500 = 500 Watts

C = Connector Options

N =% inch NPT Threaded Holes
G = PG Threaded Holes

| = Exlar Std M23 style connector

Bxx = Embedded leads, xx = length in feet

Pxx = Embedded leads w/ M23 Plug, xx = length in feet

#### = 5 digit PN assigned to designate special model number

Optional 5 digit assigned PN to designate unique model number
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Installation
Mechanical Installation

Lubrication

The TLM and TSM Series actuators are shipped from the factory fully greased and ready
for installation. Exlar recommends using Mobilith SHC 220, a high performance,
extreme-pressure grease. The unique physical properties of the synthetic base oll
provide outstanding protection against wear, rust, corrosion and high or low-temperature
degradation. Mobilith SHC allows for very low starting and running torque values. Its
operating range is -40 degrees C to 177 degrees C (-40 degrees F to 350 degrees F).

Mounting Configurations

The standard configurations available are Rear Clevis, Side Mount, Side Trunion and
Front Flange (See Model Mask and ordering guide in Overview section). General
drawings are shown in the product section guide.

Mounting and Operating Considerations

Every effort should be made to minimize misalignment. Any misalignment will decrease
the life of the components within the actuator and also may create problems within the
application associated with misalignment.

A

Excessive side load on the output rod of the actuator will dramatically reduce the
life of the actuator and should be avoided completely. Side load can be caused
from misalignment or loading that is not in line with the actuator output rod.

A

Care should be taken not to exceed the physical travel limits of TLM Series Actuators.
Doing so will cause the actuator to end-crash internally. End crashes can physically
damage the roller screw and the internal components of the actuator.
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General Operation

The Tritex Series of actuators and motors function in the same manner as a brushless
servomotor. The servo amplifier is used to rotate the motor at controlled speed and
torque, and for controlled numbers of revolutions and move times. This rotary motion is
translated into linear motion by the internal planetary roller screw mechanism of the TLM
Series linear actuator. The rotary motion of the motor and the linear motion of the
actuator correspond to the following relationships:

Linear Distance Traveled (in) = (Motor Revolutions)*(Roller Screw Lead)
Linear Speed (in/sec) = ((Motor RPM) / 60)*(Roller Screw Lead)

Linear Force (Ibf) = ((Motor Torque (in-Ibf))*(2r)*(efficiency)) / (Roller Screw Lead (in))
All of the above relationships require proper anti-rotation of the TLM Series actuator rod.

TLM & TSM Series Linear Actuator Anti-rotation Option

The unique design of the TLM Series linear actuators allows the extending rod to rotate.
This simplifies the setup of the actuator by allowing the user to rotate the rod and thread
it in and out of the actuator for mechanical attachment or system testing.

This feature also requires that the rod be kept from rotating when used in its dedicated
application to insure proper linear motion. In most applications, such as those where the
load is coupled to linear bearings or some other support device, the load cannot rotate,
providing anti-rotation for the extending rod of the actuator.

For applications in which the load is free to rotate, Exlar offers the anti-rotation systems
shown below. The drawings on the next page show the rod and bushing on only one
side of the actuator. For long stroke actuators, the rod and bushing are required on both
sides of the actuator.
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TLMZ20 Dimensions

TLMP0, Double Side Mounts or Extended Tie Rod Mount
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TSM20 Dimensions

TSM20, Double Side Mounts or Extended Tie Rod Mount
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TLM30 Dimensions
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TSM30 Dimensions

TSM30, Double Side Mounts or Extended Tie Rod Mount
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RTMO060 and RTG060 Dimensions

RTM060
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RSMO060 and RSG060 Dimensions
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RTMO090 & RTG090

Dimensions
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RSM090 & RSG090 Dimensions

Tritex 1 Installation and Setup
PN: 27666
Rev. M

RSMOS0
039
02362 = e Tofﬁ]
02348 ——f =
[6mm (h9)] 08 (3] =
1382 [35] | EEWJ 33£5
D
0838 1770 \
[213] 45
3540 O B 1 i
[50] 5 17480 I !
0.7475 1770
[19nn(h6)] 451
i
3149
31483 | 1570 —
[80mm(g6)] [40]
9 0275 [ 0 71 Equally
Spaced on o
9 3937 [ ¢ 100] BC
4x) Dlm nAn
1 Stack, no brake 4.964 [126]
2 Stack, no brake 5.964 [152]
3 Stack, no brake 6.964 [177]
RSG090 it
08 (3] ==
02362
- = (2348 1417 0.664
6nn (hO)] 361 ‘T i
097
gt LEp @>[ B
i
08665
08660 ;ﬁ
50 o [eenm(j6)] i [45]
i 1770
451
{
g 31492
31485 -
b 0257 B 65 Equally Qe = g i
Spaced on o
9 3937 [0 1001 BC.
40 Dim| 1 Stack Stator| 2 Stack Stator 3 Stack Stator
1 Stage Gearhead 1 Stage Gearhead| 1 Stage Gearhead
A 8.074 [205] 9.074 [230] 10.074 [256]
Dim 1 Stack Stator| 2 Stack Stator| 3 Stack Stator
2 Stage Gearhead 2 Stage Gearhead| 2 Stage Gearhead
A 9.339 [237] 10.339 [263] 11.339 [288]
34 09/27/12

Exlar Corporation

952-500-6200M



TRAS500 Dimensions
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Cable Routing

Over time, liquid contaminants such as oil and cleaning solutions will run down the
cables and into any exposed connectors. To minimize the introduction of contaminants
to the connector, route the cables so that there is a loop in the cable just prior to its
attachment to the connector.

Two examples are shown below, depending on the orientation of the connectors. Units
mounted in such a way that the connectors are on the bottom surface of the actuator
require no looping.

© '©

Top Mount  Side Mount
Loop Loop

In order to avoid the risk of crosstalk between power and signal cables it is recommended that
the power cable be segregated from the I/O and communications cables as much as possible.
Where power and signal cable proximity is required keep their parallel run distance to a
minimum and cross cables at right angles.
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Tritex Configurations

The models TLM, RTM & RTG include the drive and motion controller integrated into the rear of
actuator. Various power and I/O connections are available. With M23 connectors (shown

below), embedded flying leads, embedded leads with M23 connectors on the end. See ordering
section for model mask information.

M23 1/0

Communications
Connector

TLM 30 with M23 connectors, Connector Option |

The Models TSM, RSM & RSG are designed to be used with the remote Tritex drive and motion
controller, model TRA500, the two are connected via a 1 or 2 meter cable. The TRA500 always
comes with an M23 connection to the actuator. The actuators are available with the motor
power and feedback cable embedded into the actuator with an M23 connector on the drive end
of 1 or 2 meter cable or with the M23 connector mounted directly on the actuator (as shown

below). In the later case, a PCI-TRA-01 or PCI-TRA-02 cable is used to connect the actuator to
the TRA500.

M23 1/0

\ M23 Power Connector
]

Remote Tritex

Drive Communications

TRA-500-I Connector
M23 Motor
PCI-TRA-01 Connector
PCI-TRA-02
TSM 20 with M23 connector and TRA500 with M23 connectors

The TRA 500 is available with several connector options for power and 1/O.
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o N and G option code: No external connector is provided, two NPT (N) or PG (G)
holes are provided, the back cover plate is removed to access power and I/O
terminals for customer connection.

e | option provides one M23 connector for and one M23 connector for I/O, these
connectors are intended for use with TTIPC power cable and TTIOC I/O cable.

o B option (Embedded leads) provides a cable with factory connections inside the
drive with an IP 65 cable gland and flying leads

e P option is an provides extension cables with M23 connectors
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Electrical Installation

Introduction

All of the required power components and motion processor are contained in the actuator or
drive housing.

24V /0
Supply

Output 1
g GND
- 7 7

BUS Power

Output 3 BUS +

_: Common 24-48V
BUS - Power Supply
Output 4 Logic Power
Logic

Input 1
r —

e —~—_ Input2
—~— Input3
Input 4
——— o
y — Input 5

: Analog Output
< Analog Input

o /= Input 6

~—~— Input?7
q ————]

p —_ Input8

_ /L

l \ } ] RS-485

Power Supply Selection

The Tritex actuator requires DC power. The actuator Bus and Logic supplies will operate on
voltages of 24 or 48 V DC nominal. The continuous operating range is 20-60 VDC. The drive
has internal Bus over-voltage fault that will occur at 85VDC. The input current requirements are
dependent on the actuator power required for the installation. The 1/0O supply is nominally 24V
with a maximum of 30V. The actuator can be powered from a single 24 volt regulated supply
(see single power supply configuration).

The power supply required is dependent on the speed and power required by the application.
A 48 volt supply will allow the motor to deliver maximum rated speed, (specifications in
Overview section) a 24 volt supply will allow the motor to deliver %2 the maximum rated speed.
The amount of current need from the supply is proportional to the power needed by the
application.

Exlar offers a 48 volt unregulated supply rated at 10 amps continuous output, TTPS1048 (see
Accessories section).
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Regulated vs Unregulated Power Supplies

Either regulated or unregulated power supplies can be used for the bus and logic power,
however, in many cases the unregulated supplies are better suited for drive applications.

The over current and over voltage protection usually provided with a regulated supply can cause
the power supply to momentarily shut off and then recover during normal acceleration and
deceleration of the load. Declaration or lowering of a load can easily cause a regulated supply to
go into over voltage protection mode and shut down or be permanently damaged. If a regulated
supply is used a diode must be added to prevent motor and load energy from being generated
onto the power supply during deceleration, see diagrams next page.

Unregulated supplies have the advantage of being able to supply peak currents without
overloading and will not trip on high voltage. Unregulated supplies have a larger capacitance at
the output, especially when compared to switching regulated supplies, providing greater energy
absorption during deceleration of the load. For installations that require even more energy to be
absorbed such as lowering of a load or applications that back drive the actuator, a shunt
regulator must be used.

CAUTION
During deceleration of the load the energy generated from the motor and the
load will increase the bus voltage and could possibly damage the output of a
regulated power supply. If a regulated power supply is used for bus power, a
blocking diode should be installed to protect the power supply. See Power
Supply Wiring Diagrams section below
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Grounding

WARNI

NG

A

The actuator and all power supply PE and negative connections must be

properly grounded using a single point grounding method.

Incoming AC
Supply I

Tritex 1 Installation and Setup
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Power Supply Wiring Diagrams

WARNING All installations should provide a method of removing bus power during an
emergency stop condition. The actuator enable function should not be relied on
for this function when equipment or personnel safety is required. Disconnect
only the + bus power, do not disconnect the —bus power.

Logic Power
E-Stop
[Fuse] 24148vVDC  * | —{Bus Power ]
Un-Regulated
AC Input Power Supply
J Power Common
GND

Un-Regulated Power Supply for Logic and Bus power

Logic Power
E-Stop
[Fuse] 24a148vDC  * [Fuse[[—>
Regulated
AC Input Power Supply T 200V
- ;[ Power Common
GND

Regulated Power Supply for Logic and Bus power, with diode isolation
and optional extra capacitance

Logic Power
E-Stop
[Fuse]] aamgvDC : | s Power ]
AC Input Un-Regulated Shunt
Power Supply Regulator
- 1 Power Common
GND

Un-Regulated Power Supply for Logic and Bus power, with a shunt regulator

CAUTION Reversing polarity of the Bus Power (+) and Power Common (-) will cause a
C short circuit, which must be protected by the input fuse. See fusing below
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Power Supply Wiring and Fusing

Fuse Wire
15 Amp 125V DC. Buss type

Bus Power ABC or similar. 12 gauge
. 2 Amp 125V DC. Buss type
Logic Power ABC or similar. 18 gauge

12 gauge wire is recommended for bus power to reduce voltage drop across the wire during
peak force/torque demands. If the application does not require high peak or continuous power,
the wire gauge can be reduced.

WARNING

A

If the wire gauge for bus power is reduced the fuse Amp rating must also be reduced in
accordance with wire size, type and local regulations.

Tritex 1 Installation and Setup 43 09/27/12
PN: 27666 Exlar Corporation

Rev. M 952-500-6200M



Power Supply Connections

Power Connector pin-out, M23 Connectors, | or P Connector option

Pin for “1” or “P” | Wire Color for “B” Connection
Signal connector option option and TTICP cable .
Front view | or B
Black Outer Yellow Outer connector option
Jacket Jacket
Bus Power (+) 24-48 VDC 1 Brown Blue
Logic Power (+) 24 -48VDC 3 Blue White
Power Common (-) 4 Black Black
PE (GND) 2 Green Green
N/C A Orange
N/C B Red
N/C C White/black
N/C D Red/Black

Power Connections on Terminal board, N or G Connector option

Signal Terminal Minimum Wire
Label for Nor G Ga.
Bus Power (+) 24-48 VDC Bus + 14
Logic Power (+) 24 -48VDC LOGIC + 18
Power Common (-) COMMON 14
PE (GND) PE 14
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Tritex Input and Output Wiring

Input/Output Connections

19 pin 1/O connector for | or P connector options.

Pin for “I” or
“pP” Wire Color code TTICP cable
connector and “B” connector option
FUNCTION option
INPUT1 1 White/Yellow
INPUT2 2 White/Red
INPUT3 3 White/Green
INPUT4 4 White/Black
INPUT5S 5 Red/Black
INPUT6 7 Red/Green
INPUT7 8 Red/Yellow
INPUT8 9 Beige
Field I/O Power (+24 V) 6 Red
Field I/O Common 19 Black
ANALOG IN+ 10 Green
ANALOG IN- 11 White
ANALOG OUT + 13 Blue
ANALOG OUT reference 14 Orange
OUTPUT4 15 White/Brown
OUTPUTS3 16 White/Orange
OUTPUT?2 17 White/Blue
OUTPUT1 18 Light Red
Shields 12 Drains
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Terminal board connections for “N” and “G” connector option

Terminal # Function Terminal # Function
Field 1/0 Power 24

12 (+24 V) Output 1
11 Field /O Common 23 Output 2
10 INPUT 1 22 Output 3
9 INPUT 2 21 Output 4 E
8 INPUT 3 20 485 + B
7 INPUT 4 19 485 - -
6 INPUT 5 18 485 Common -
5 INPUT 6 17 Shield 4
4 INPUT 7 16 ANALOG OUT + \
3 INPUT 8 15 ANALOG OUT -
2 ANALOG IN+ 14 Shield
1 ANALOG IN- 13 Shield

TRAS500 I/O Cable color code with B Connection Ontion

£l el lolelele ]

| et ta 15 1¢

\
|

Terminal # Function Color Terminal # Function Color
Field I/O Power .
12 (+24 V) red 24 Output 1 light red
Field 11O ;
11 Common black 23 Output 2 white/blue
10 INPUT 1 white/yellow 22 Output 3 white/orange
9 INPUT 2 white/red 21 Output 4 white/brown
8 INPUT 3 white/green 20 485 + n/c
7 INPUT 4 white/black 19 485 - n/c
485
6 INPUT 5 red/black 18 Common n/c
5 INPUT 6 red/green 17 Shield n/c
16 ANALOG blue (pair
4 INPUT 7 red/yellow OuUT + w/orange)
. ANALOG orange (pair
3 INPUT 8 beige 15 ouT - wiblue)
green (pair . :
5 ANALOG IN+ wiwhite) 14 Shield drain
white (pair . :
1 ANALOG IN- wigreen) 13 Shield drain
Tritex 1 Installation and Setup 46 09/27/12

PN: 27666
Rev. M

Exlar Corporation
952-500-6200M



I/O Power Supply

The digital inputs and outputs are optically isolated from the other power supplies. To maintain
this isolation a separate power supply must be used with an output within the range of 10 to 30

VDC. A one amp supply is sufficient for all applications.

Two Power Supply Configuration

Logic Power )
E-Stop
[Fuse] 24148VDC  * |—lBusPower | | Ppower
AC Input Power Supply > Connector
j Power Common
GND Y,
24 DC -
|| Regulated + Field I/O Power
AC Input I/O Power Supply /O
Connector
Field /O GND

2 power supply configuration, maintaining 1/O Isolation
Single Power Supply Configuration

For applications not requiring 1/O isolation a single power supply can be used; however, the
supply must be a regulated type and less than 30 Volts.

The single power supply configuration cannot be used when bus power
supply is greater than 30 Volts. When a single power supply configuration is
used for bus power and I/O power a blocking diode must be added to prevent
the 1/0 voltage from rising above 30 volts when the actuator is generating
voltage onto the bus.

CAUTION

A

E-Stop
[Fuse] 24 voc o+ [Fuse[—>
AC Input Regulated . .
P Power Supply T 200V, if required > Power
/%77 1 Power Common Connector
GND
J

Field /O Common

Field I/O Power
Single Power Supply Configuration

l[e]
Connector

09/27/12
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Digital Inputs

The Tritex series product has 8 optically isolated digital inputs. These inputs are sourcing only,
they require a positive voltage to turn on. Each input can be assigned to any of the internal
input functions (see software section).

Fieldl/O + [ Input # 1-8
Power Supply Contact or PLC output Vo
24V Connector
I/O Comm
Input wiring (external)
3.5kQ
@ IVV\/ ........................
Transient\%g\ $ 1.1kQ YQE
I/O Comm s I
Input Circuit (internal)

Digital Input Specifications

Description Specification

Input Voltage Range 0 to 30 VDC

On state voltage range 10-30 VDC

Off state voltage range 0-5VvDC

On state current

10 V (min) 2.6 ma

24 v (nominal) 6.6 mA

30 V (maximum) 8.3 mA

Nominal Impedance (24V) 3.6kQ

Off state current (max) 1.0 mA

Update rate 2 msec (typical)
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Digital Outputs

The Tritex series product has 4 optically isolated digital outputs. These outputs are sourcing
only, they provide a positive voltage when on. Each output can be assigned to any of the
internal output functions (see software section).

CAUTION
Each output is rated to continuously drive a 50 mA load and is short protected
at 250 mA with re-settable fuse.
Fieldl/O + I/O Power
Power Supply l[e}
24V Connector
) PLC Input :lOutput )

External wiring of outputs for connection to PLC

Fieldl/O +
Power Supply
24V

I/O Power

External wiring of

(]

l[e]
Connector

outputs for connection to inductive load

QOutput (l 4)

1/0 Power
Re-settable
Polyfuse 50
[output 1-4 ——[Fuse]
Transient
/0 Comm Suppressor

Digital Output Specifications

Output Circuit (internal)

Description

Specification

Operating voltage range

0to 30 VDC

On state maximum continuous current

50 mA (0.050 Amps)

On state voltage drop (@ 50 mA) 1.5V typical
Fold back short circuit protection 0.250 Amps
Update rate 2 msec
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Analog Input

An analog input is provided for use as a position, velocity or current command. The input can be

configured to operate using a 0-10 VDC signal, or using a 0-20ma current signal.

(See software section for configuration of the analog input and analog positioning parameters.)

Single Point

1
N 1
Panel |
Ground : Internal
| 100 Ohms

Ground on Power
Connector

Single Point
Panel
Ground

Analog input wiring from voltage or current control external controller

Note: Analog input reference from an external controller must be referenced to single point
ground to prevent damage to the analog input circuit.

Analog in +
Current Mode 20kQ
Selector
500Q 20kQ
Analog in -

Internal Analog Input Circuit
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Analog Input Specifications

Description Specification
Voltage Input Range OV to + 10.0V
Current input range Oto+ 20 mA

Input resolution 12 bit over total range
Update rate 2 msec

Analog Output

A 0-20 mA analog output is provided. The function of this output is programmable. It can be
used for position, velocity or current monitoring. For installations requiring a voltage signal a
resistor between 100Q and 500 Q can be connected across Analog Out + and Analog Out — to
generate 0-10 Volts to be measured by a high impedance voltage input.

The intent of this output is to provide a “monitor” type value not a “control” value, meaning the
performance is not intended for the user to close a high speed position loop around this signal.

+ 15V

Analog Out +

AN Transient

Load resistance
100 to 500 Ohms Suppressor

=-- <{Analog Ref

Analog output

Analog Current Output Specifications

Description Specification
Current Output Range 0-22mA
Load Range 100 to 500 Q
Output resolution 11 bits
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Communications

Serial communications to the actuator is provided through the Communication connector. The
serial interface is two wire non-isolated RS-485 network. The actuator supports the Modbus
RTU protocol for access to all drive parameters (see Modbus Parameter Reference). The
Default baud rate is 19.2k. The default Modbus address is 1.

8 mm connector:

+3.3v

Pin Wire color for

Function number TTCOM
485+ 1 Brown
485- 3 Blue
485 COM 4 Black
Shield 2 Drain
%22“)

RS485 +

RS485 -
22kQ
RS485 REF

Tritex 1 Installation and Setup
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PC Communications

When using the Expert software for set-up and diagnostics an RS485 converter will be required
to interface between one of the PC communication ports and the RS-485. This can be either a
USB to 485 converter, such as the B&B Electronics® USOTL4 or an RS 232 to RS485
converter, such as the 4850T9L. See Accessories section.

CAUTION It is important that the RS485 REF is connected to the circuit common of the
converters 485 output. Failure to connect could cause damage to the drive,
the converter or the PC port.

USB 10
485 Drain connected
or internally to PE
Converter 485 + — RS485 +
Circuit] '
GND = {RS485 REF
B&B Electronics
UsoTL4

or similar

Typical RS 485 connection to external converter

Ufgsto Drain connected
Blue internally to PE
Converter 485A () ™, RS485 - GND
Brown
485 B(+) =W — RS485 +
|
GND T RS485 REF
Black L
B&B Electronics TTCOM-xxx
USOTL4 Exlar Cable

Connection to B&B USOTL4 using TTCOM cable
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EMC Considerations

Tritex actuators are designed not to create or be affected by electromagnetic interference in
most applications. Under extreme conditions there may be unwanted electromagnetic
interaction between the Tritex actuator and other equipment. It is the responsibility of the
installer to ensure that the complete system meets all relevant EMC (electromagnetic
compatibility) emission and immunity requirements.

Tritex Embedded drives are designed to be IEC/EN 61800-3:2004-08 compliant when using
shielded cables and the 37263 EFT/B and Surge Filter (see Accessories section). The external
filter may not be necessary if the power supply already contains EFT/B and Surge suppression.
The figure below shows how to connect the external filter if it is required.

General EMC guidelines that should be followed when installing and designing a system
include:

e House all components in conductive enclosures

e Connect components using shielded cables grounded to the component enclosures (see
figure on next page)

e Ground components using the single point grounding scheme described in the
Grounding section of this manual

¢ When necessary, remove paint from mating surfaces that may prevent a good ground
connection from being made

e Make ground connections as short as possible and use flat braided cable when available
to create low impedance ground connections

o Keep cable runs as short as possible and power and signal cables as far apart as
possible, only crossing them at right angles, as described in the Cable Routing section of

this manual
LINE LOAD
37263
EFT/B & Surge
[Fuse]] 24/48VDC  + BUs  Fiter — BUS
Un-Regulated
AC Input
pu Power Supply
— - RTN RTN
PE PE

Power Connection using External EFT/B & Surge Filter
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PC

Power Supply

Isolated RS485
to RS232

\Connect Power Cable Shield to

I/O Devices

Tritex Enclosure and Power

Supply Enclosure

=S

Tritex 1 Installation and Setup
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\‘ Connect RS485
Connect I/O — — Cable Shield to

Cable Shield to Tritex Enclosure

Tritex Enclosure

Tritex
Actuator
Cable Shield Grounding Example
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Expert Software

Installation

A CD is provided with each Actuator and contains the Installation Operation and Maintenance
manual as well as the Expert software. The software is also available for download from
www.Exlar.com.

Using Windows Explorer, open the Software Directory from the CD and double Click on the
Setup Icon.

wites Tools Hel

Folders "

fr 7~ Search 5=
Mo menti \Design History Files\Tritex 1.5\Engineering\Qu

dotnetfx. exe

setup.exe TritexSetup.msi

#4.2.0 and later require Microsoft .NET Framework version 2.0 to be
installed on the PC. If this versi f .NET Framework is not on the PC a Microsoft message
will be displayed suggesting you go to Microsoft.com to download it. This is not necessary as a
distributable version of .NET Framework 2.0 has been included on the CD, it can be installed by
clicking on the donetfx.exe file.

Expert software version

Overview

The Expert software is designed to allow customized views of the Tritex drive features for
various industries and applications. For example a valve application may use different motion
features than a clamping application. The concept of different views is intended to simplify and
customize the operation by only showing the parameters needed for the specific application and
also allow industry specific names for the drive parameters.

The Expert Software uses a hierarchical arrangement of Application Files, Drive Files and Page
Files. .
®* |5 Drive Files
I Page Files

= ) Tritex Applications ~ =] Analog Position

|53 Drive Files
I Page Files
# I app test 1

In the above example Analog Position and app test 1 are Application Files.

Each Application folder contains a Drive File folder, a Page File folder and an Application file.
The Application File contains the application title, the file name of the last used drive file and file
names of the pages used in the application. In the example below “Generic” is the name of the
drive file.
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X Mame

= () Analog Position *] Generic

I3 Drive Files
I5) Page Files

The Drive File directory contains a list of drive files for this application. The Drive file contains
the upload and down load parameter values as well as parameter names, Modbus addresses,
scaling, default values. The parameter values in the Drive File are the data actually
downloaded / uploaded from the drive. Drive file is named Generic in above example.

The Page Files directory contains a Page File for each page in the Application. The Page files

contain the information for viewing and controlling the windows screen as viewed in the Expert
software.

= |2 Analog Position

g Fos ame
(=D Drive Files Analog Input Calibration
] Fage Files Analog Position Setup

M

=]

®]

1 Communications Setup
] Control

]| Diagnostics

#| Factory Parameters
#]Home Setup

#]Host Control

#] Input Function Control
1 Input Function Status
1 IO Setup

1 Jog Setup

] Monitor

#] Move Setup

#] Output Function Status
®]Scope

1 Status

1 System Farameters

#] Teach

#] Units

Opening the Expert Software

Welcome Screen

When the Expert software is opened the Welcome Screen will be displayed. This screen helps
users who are unfamiliar with software get started quickly.
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E=E<BPPERT

Software for TF}ITB(\

To get started. please choose one of the options listed below ar click here for more help.

Quick Connect
Establishes

with drives for d and functional tests. Temporary
will b 4 by the system a5 necessary to display drive information. Since these
Applications will not have been fully configured by the user, measurements of distance, velocily, cic.
will be show in default units

Open a Recent Application

Displays a list of the most recent Applications that have been opencd. along with a bricf description,
and allows the user to select the desired Application.

Create a New Application from a Standard Template

Allows the user to create  new Application from a list of pre-defined templates which have been
designed to quickly give the basic functionality required for a variety of motion applications

Create a New User Application. .

Creates = new Application for which the user may set detailed information, including the selection of
pages used to display and menitor data from the Drive

Exit

Closes this dialog with ne action. The user may select options from the main menus to open er
create Applications

[ Always show this screen at start-up
2] Always load lst Applcation at start-up
View Bead Me file

Quick Connect

Quick Connect provides a means of connecting and uploading data from a drive, this is intended
for use by a service person when the Application File used to create the application is not
available. Quick Connect pings the communication port to for drive types and opens a generic
application for that drive type which contains all drive parameters. All of the drive parameters
will be uploaded for complete diagnostic functions. The parameter names and user units may
vary from those originally used.

If the PC communications have not been setup or a drive is not connected, this option cannot be
used.

Open a Recent Application

Open a Recent Application will provide a list of the last several applications used by the Expert
Software. The first time the software is opened this option will not be available.

‘n Select Recent Application F |

9-1-06 sample application
Valve application-2
Valve application

C\Documents and Settings'jwiegers'Application Data\Exdari Tritex
Applications\Analog Pesition\Analog Position.eapp

Uses the analog input in either a +/- 10V or 20ma cument mode to control
position.

@ Open Application | € Remove from List I Cancel

4

Create an Application from a Standard Template

Create an Application from a Standard Template Provides a list of canned applications. The
page list has already been created for each these applications for specific drive types with drive
existing drive file. Select the ApplicationTemplate then click OK.
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@ New Template Application

Drive Iyﬁ

Valve Control

Application Description

Application that receives its commanded postion from the analog input. The default operating
mode is set for analog postion. The atemate opersting mode is Digital 1/0.

Create a New User Application

Create a New User Application is similar to creating an application from a template except the
user is allowed more flexibility. The New Application allows the user to name the application,
select drive type, drive file, actuator lead, user units and to select the Pages for the application.

A New Application 2]

7 New Application 2]
R7 General [ Drive Selaction | ] Page Selecton | {1 Generd | 27 Dive Selection | &) Page Selection |
spplication Drives Title
Generic EM30 Find Drive... §4 [coveyorLit
Remove ¥ Designer
[Joe
Description
Exit conveyor it
Title
Generic EM30
Description
Default base drive for REV 1.0 EM30 drives
Drive Types
oo s
#u New Application 2K
T1 Generel | ¥ Dive Selsction @ Page Sekecton | i . .
- P As the pages are added to the Application a title and
Analog Input Calibrati Analog Output Calibrat HS H H H
kot © [egeeme el ¢f || description is shown. Notice the check box for Hide Page
Analog Output Setup Communications i
Analog Position Cantrol = |
Communications

Control

= | on Startup. If this box is not checked the page will be
=~ u| [ displayed as a tab when the application is opened, if the
box is checked the page will be available to the application
by selecting View / Pages from the main menu bar. The
New Application builder displays pages from a default

directory. The find Page button can be add pages from
B other directories into the application.

Diagnostics
Factory Parameters

Host Control
Input Function Contral
Input Function Status b

Parameters forthe Home move

[Home
Description

Parameters for the Home move

Corcel
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Other Welcome Screen Controls

Exit goes directly into the Expert software without opening an application. The File option on
the main menu can be used to open the desired application.

Option check boxes allow the Welcome screen to be bypassed and skip directly to opening the
last used application. For experienced users this can save a few clicks.

For more information, click the ﬂl in the upper right corner of the dialog box for context
sensitive help and then click on the desired field.
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Operation with an Open Application

Indexing - Tritex - Indexing Once an Application is open the pages for the
Ele View Drive Options Help . .
=lal &l o application are shown.
{10 | Home | dog | Move Setup | Moritor | Contrel |

A
Input Assignments 1
1 [(unassigned) =]
2 (unassigned) |
3 [(unassigned) ~|
4 (unassigned) =
5 [(unassigned) ~|
6 [(unassigned) ~]
7 (unassigned) =
8 [{unassigned) -
Output Assignments
1 |(unassigned) -
2 |(unassigned) >
3 [(unassigned) -
4 |(unassigned) >
v
Status x|
Disabled (unhomed)

Position 0.000 REVS Fault

Velocity 0.0 RPM Warning

Current 0.0 AMPS Reset Faults ‘ Diagnostics...

Opened Application: Indexing OFFLINE

Opening More Pages / Tabs

Viewing Pages in the Application

Once an application is open various tabs will be displayed, the tabs displayed are determined
either by the Template Application or during the build of a New Application.

The Application will most likely have more pages available than initially appear on the tabs, to
view other pages click the Page icon or click View / Pages from the main menu and select the
page to be viewed.

Valve Control - Tritex - RTM90-3B8-Valve

File View Drive Qptions Help

Dﬂ n
Valve Configuration 1 Contral—Alome IIIO ] Jog ] Mon'rtor]

Home Pasition 0.000 OREVS

Velocity Limit 60 ORPM
Acceleration 1 ORPS/S
Current Limit 30 AMPS

Termination |Current Limit ﬂ

[ Home Direction (+)

[~ Auto Home on Enable

™ Require Home before Default Mode operation
™ Require Home before Alternate Mode operation

COpened Application: Valve Control OFF-LINE
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Viewing Pages not in the Application
If a Page is needed that is not listed in the Application, any page can be opened by selecting

File / Open / Page and browsing for pages in other applications. If a page is added, the

Application should be saved by selecting File/Save/Application As...

Analog Position - Tritex - Generic EM30
fcN View Drive Options Design Help

New k]
Applcaton...
Save *|  Recent Application...

Exit

Recent Drive files

Recent Applications v

Drive File...

=) :]

=d) il
Application Properties...

2d) bl

|

|®

Pages may also be added, deleted or selected as hidden by viewing the Application Properties

window, select File/Application Properties and then select the Pages tab.

‘s Application Properties

File Name

;"u"alve Control eapp

Folder

:C.:.";P}Dgram F|Ies".ExlaH'TrItMDrlves'\EMS{M.ppl|{:a't|ort Temhlgfes;';.Nw Valve Contral

T Geneml] =7 Drives [E[J Pages ]

Title ] Designer s

Home Exdar ‘ﬂ/}i @{
140 Exdar =

Jog Exdar by Add
B
Analog Output Calibration Exdar

Analog Output Setup Exdar bie Pt Blting
4 | B I Hidden
Description
This Page monitors basic drive operation displaying status and pasition.

[ ] o |
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Basic Steps for Offline Operation

User Units

The first step in setting up a new application is to select the user units. On the main menu bar
select Drive/Units and the following page will be displayed.

= Drive Units

Drive

|Indexing ﬂ

Distance Scaling

[ 0.5 |inches | PerMotorRev

Default Vaniable Displays

Units Precision Text
Distance |Inches | |oo00 IR
Velocity |InchesPerSecond j |['f-|3l j |IN_JS
Acceleration 0] | |inssss
Current | Amps =] |oo x| lamps
OK | Cancel

Distance Scaling:

The distance scaling factor can be setup for a linear actuator with an inch per motor rev
conversion factor, rotary actuator with an output rev per motor rev conversion factor or for a
custom actuator with a user units per motor rev conversion factor.

Select the units for distance, velocity and acceleration units in which the application will work,
select the precision to display as, and enter the text that will actually be displayed on the pages.
The inch to millimeter and inch meter conversions are done automatically based on the Inches
per Motor Rev conversion. Output Revs and Degrees are calculated automatically based on the
Output Revs conversion factor. For custom units UserUnits are calculated based on the User
Unit per motor rev scale factor.

Examples:

For linear actuators select the actuator lead; such as 0.5 inches per motor rev, select Inches,
millimeters or meters for the working units and enter the text such as IN, Inches or mm. For
velocity select units such as RevsPerMinute, RevsPerSecond, InchesPerSecond or
MillimetersPerSecond. Enter the text to displayed such as rpm, ips In/sec etc. For Acceleration
select the working units such as InchesPerSecondPerSecond, RevsPerMinutePerSecond, etc.
Enter the text to be displayed such as in/sec”2 or rpm/sec.
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For Rotary applications with a 10:1 gear reduction select Output Revs.

= Drive Units

Drive
|Indexing L]
Distance Scaling
| 0.1 |OutputRevs = | PerMatorRev
Default Variable Displays
Units Precision Text
Distance [outputRevs ~| [oo00 =] |Revs
Velocity |OutputRevs PerMinute =] |oo | [Rev/min
Acceleration IOutputRevsPerSecondPerSecond L] ID L] ]REW’S'\j
Current [Amps | |oo | |AMPsS
oKk | comca |

Distance scaling is 0.1 Output Revs per Motor Rev

For Distance Units select Output Revs, Output Degrees. For Velocity select units such
OutputRevsPerMinute, OutputRevsPerSecond, DegreesPerMinute, or DegreesPerSecond. For
Acceleration units select OutputRevsPerSecondPerSecond or DegressPerSecondPerSecond.
Then type in the text to displayed for each unit.

When the working distance is other than Inches, mm, m, Output Revs or Degrees use the
UserUnit Distance scaling.

=} Drive Units

Drive
|Indexing LI
Distance Scaling
| 0.12346 |UserUnits _~| PerMotorRev
Default Variable Displays
Units Precision Text
Distance IUserUnns L] JD-DDDDD L] JCYC
Velocity IUserUnﬂsPerSeu:ond L] JD-D L] jcvess
Acceleration | |ussss
Current ],ampg L] JD.D L] 1AMPS
ok | cancel |

For other user units such as Cycle and Cycles/ sec, select UserUnits for Distance scaling and
enter the conversion for Cycles per Motor Rev, such 0.123346, Select UserUnits as the working
unit, select the precision for display and the text to be displayed such CYC. For velocity working
units select UserUnitsPerSecond or UserUnitsPerMinute. For Acceleration select
UserUnitsPerSecondPerSecond.
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The Table below illustrates which Distance Scale Factor is used for each of working units

conversion.

Working Unit Distance Scale factor used for
conversion

Distance
Inches Inches
UserUnits UserUnits
Revs Internal, always available
Meters Inches
Millimeters Inches
OutputRevs OutputRevs
OutputDegrees OutputRevs
Velocity
RevsPerMinute Internal, always available
InchesPerSecond Inches
UserUnitsPerSecond UserUnits
UserUnitsPerMinute UserUnits
MillimetersPerSecond Inches
OutputRevsPerMinute OutputRevs
OutputRevsPerSecond OutputRevs
OutputDegreesPerMinute OutputRevs
OutputDegreesPerSecond OutputRevs

Acceleration

RevsPerMinutePerSecond
RevsPerSecondPerSecond
InchesPerSecondPerSecond

Internal, always available
Internal, always available
Inches

UserUnitsPerSecondPerSecond UserUnits
MillimetersPerSecondPerSecond Inches
OutputRevsPerSecondPerSecond OutputRevs
OutputDegreesPerSecondPerSecond OutputRevs
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Key Application Pages

With an open application the key pages or tabs that should be addressed for a specific
application are:
1. System Setup page, for startup options, limits, fault enables, operating modes,
dedicated move and In Position Window. See System Setup section for details.
2. /O page, for setup of digital I/O assignments. See Digital Input and Output section
for detail and descriptions of I/O functions.
3. Home page for set of the Home cycle. See Home Description Section for details.
4. Move page for setup of motion controlled by digital /O see Move Description Section
for Details.
5. Jog page for set of Jog mode, even if the Jog function is not used in the final
application it can be handy to test initial motion. See Jog section for details.
6. If Analog Position, Velocity or Torque Modes are used open the appropriate page
and see Analog Input section for parameter details.
As parameters are changed the text will turn RED, this indicates the parameter has been
changed but the drive file with change has not been saved, this indication is also shown
when Online operation is active, so if a file is uploaded, any parameters that are different
than the open file will show as red.
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Communication between PC and Tritex

The Actuator uses an RS 485 hardware connection with a Modbus RTU protocol, therefore an
adapter will be required to interface from the PC RS232 or USB port to the RS485 port. See
Installation section for Details on the RS485 port.

If the PC has an RS-232 port, skip the device driver section below.

Device Drivers

If using a USB to 232 or USB to 485 converter it's device driver must be installed onto the PC.
To verify the device driver has been installed and the device is recognized go to the PC Control
Panel / System / Hardware/ Device Manager and expand the Port Settings to a dialog box

similar to that below.

Fle Action View Help
& B =R&
= & DFzz0RaL ~
+ ' Computer
% g Disk drives
+ @ Display adapters
. DVDJCD-ROM drives

+) = Flappy disk controllers

- Floppry disk drives

+ &8 Human Interface Devices

+1 i IDE ATAFATAPL controllers

4L Keyboards

+ 71) Mice and ather pointing devices

@ Monitors

+ <y Multifunction adapters

+ BB Network adapters

= Parts (COM & LPT)
o

[COMS)
A EILPTIY
F‘J MetMos PCI Parallel Pork (LPT3)
7 NetMos PCI Serial Port [COM1)
5 NetMos PCT Serial Port (COMZ)

+ ¥ Processors

The Name of the device driver that has been installed must show under Ports, if it does not the
Expert Software cannot connect to the PC COM port. Notice the COM#, COMS5 in the example
above; use this COM port number in the Expert Softer when setting up PC communication.

Double Click on the COM Port to see the screen below to verify the converter’s device driver is
working.

Isolated RS-485 Port (COM5) Propertics EE3

General | Port Settings Driver | Detals

(3 Isolated AS-485 Port [COMS)

Dievice type: Poits [COM & LPT)

Manufacturer: FTDI

Location: on USOTLA Isolated RS-485 Converter
Device status

=-T his device is working properly.

;If you are having problems with this device, dlick Troubleshoot to
| start the: troubleshooter

== lloub\eshuot -

Device usage:

[Use this devics enable) v
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Port Settings

First setup the Expert software to ‘talk to’ the pc communication port that is connected.
From the Main Menu select Options / Network Communication Properties/Modus to view the
port settings.

- MODBUS Network Prop... [2][X]

General  Ri5485 Sernal ]

:: MODBUS Network Prop... |7

General | RS485 Serial |

Wi Communications Port Name
|I'v10dbus ﬂ
Firstscan D i = ?;;g[?ﬂte
El -
Lastscan D 1 3:
Parity Stop Bits
Response Timeout 500 [ms] |Even j |One j
A A
Retry Attempts 1 - Extra frame delay
Manitor delay 0 [ms] 4 [ms]
¥ Save on exit
Cancel | ok | Cancel | ok |

First and Last scan ID- define the Modbus ID the software will start and stop scanning. In the
example above only ID 1 will be scanned. The default drive Modbus ID is 1. This setting will
have to be hanged accordingly if an ID other than 1 is assigned to the drive.

Response Timeout- The Expert software will ‘time out’ if a response is not received from the
drive within this time. (default 500 ms)

Retry Attempts- If a time out or other communications error occurs the software will attempt to
send the same message, this sets the number of retry attempts.

Communications Port Name- This is the serial communication port number, if the PC has an
RS232 port it is typically COM1 or COM2, if a USB converter is used the port number is typically
3-6, find the COM port number from the PC Device Manger screen see Communication
between PC and Tritex above.

Baud Rate- The default baud rate of the drive is 19200. This setting and the drive setting must
be the same. The Software does not attempt to make an ‘auto’ baud rate connection. If the drive
setting is unknown different baud rates can be tried by changing this parameter.

Parity Stop Bits and Extra frame delay are set Even, One and 0 and must be left at this setting
to communicate with the drive.

The Expert software saves the comport settings so as long as the same communication port is
in used this step can be skipped in future online sessions.
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Online Operation

Open an Application

An application must be opened to establish an Online session with the drive. As long as the
actual Drive Type matches the application drive type (EM30), the data in drive can be uploaded
and viewed by the application. If the open application is different from the application used to
create the drive file, the drive data is viewable in the application; however, the user units,
actuator lead and specific application parameter names may not be displayed the same. For
easiest operation and least confusion it is best (but not necessary) to upload the drive data into
the same Application is it was downloaded with.

If the Application is unknown use the Quick Connect option on the Welcome screen to establish
an online connection.

Connect to the Drive
There are three ways to connect to the drive Scan for online drive, Upload, or Download.

Analog Control - Tritex - Generic EM30
File View Drive Options Design Help

= a & o8

........ : T i i 1

rol §

Connect using the Scan for online drives Icon ﬁ[

Establishes communication, monitors status parameters and conditions, does not upload or
download drive parameters. Caution: The page parameters shown on the screens may not
match those in the drive until an upload or download has been performed.

HE|5cans for online Application I:Irives|

Upload using the up arrow ﬂ
Establishes communication and uploads all of the parameters from the drive to the PC to be
displayed, changed or saved and stays online.

To avoid losing the current drive setup, perform an upload. The software will ask to save the
current file, this is to allow the saving of the drive file that is open, so it is not lost when the drive
file being uploaded overwrites it. The Expert software allows only one Application with one Drive
File to be open at a time.

&) Save Drive File ?

Changes have already been made to diive Genernic EM30's parameters. would you like to save
these changes before reading new values from the online drive?

Details... Yes Mo Cancel

Tritex 1 Installation and Setup 69 09/27/12
PN: 27666 Exlar Corporation
Rev. M 952-500-6200M



Download using the down arrow ‘ﬂ
Establishes communication and downloads all the drive parameters from the PC to the drive

and stays online.

Now that the screens are indicating the drive parameter values, the drive can be programmed
following the same steps as in the Offline operation.

Changing drive parameters: When a parameter on the screen is changed, the new value is
generally not sent down to the drive, with the exception of parameters on the Jog tab, and

screens used for calibration such and Tuning and the analog tabs. When a parameter is

changed it can be sent to the drive by double clicking on the parameter or if a right click is

performed an option dialog will pop up with action options for the parameter.

Important: When a parameter has been edited the focus must be removed from the parameter
for the value to be accepted, either tab off the parameter or click on another parameter or press

enter. If this is not done the value will not be downloaded.

For 8-30 Firmware - Tritex - Generic EM30™

File Wiew Drive Options Design Help

= W] &l 1| &

“elocity Limit
Acceleration
Current Limit

Termination

Control  Home II.-"D ] Jog ] Monitor] Move Setup | Diagnostics

Hame Position g Write current value to connected drive

|  Read value from connected drive

Set default value

|
3 EditBox Properties

| 20 AMPS

|Current Lirnit j

Opened Drive: Drive. Generic EM30

ON-LINE with.EM30 1D =1

IMPORTANT-Saving parameters in the drive: Parameters are not saved into the drives non-
volatile memory unless a download is performed. Individual Parameter changes only write to
non permanent RAM memory, this means a download must be performed or the parameters will
revert back to their previous value when logic power is cycled.
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Initializing Remote Drive and Actuator combinations

The first time a specific TRA500 remote drive and actuator combination is used together the
drive must be initialized with actuator parameters. When a remote drive and actuator pair is
shipped together from the factory, this initialization is not required. This initialization is not
available for embedded drive and actuator combinations.

1. Follow the directions above to open the desired application and drive file, and establish
an on line connection.

2. From the Drive menu select Initialize Remote Drive and the following page will be
displayed. This option will only be displayed when online with a RTA500 drive.

B Remote Drive Initialization [__||E|g|
Actuator Selection | Feedback Calibration |
Update Drive
Model
TGM30-06-1B820 Select...
[~ Instructions
1. Disable drive
2. Press Select to choose actuator and stator
3. Press Update Drive
4. Select Feedback Calibration tab
Close

3. Follow the instructions on the page to select the actuator the drive is connected to.

= Actuator Selection

Drive Title

| =

Model Stator Fotor

|TGM30 = | |1Baz0 = |os |

TGM20

TSM30 [emedStator: TRotor:

QoK Cancel

Tritex 1 Installation and Setup 71 09/27/12
PN: 27666 Exlar Corporation
Rev. M 952-500-6200M



4. Select the Feedback calibrations tab

This tab is used to calibrate the feedback device in the actuator to the TRA500.This
procedure requires moving the rotor of the actuator 1 or more turns, the easiest way to
accomplish in most cases is to manually move the actuator with the drive disabled. It is only
necessary to generate enough motion to turn the rotor proximally 2 turns. For TSM
actuators with a lead of 0.5, 0.4 or 0.2, and the load disconnected, it is usually possible to
back drive the rotor, for 0.1 lead, disconnect the anti-rotate and rotate the shaft until it is
fully retracted then turn a couple extra turns to the rotor. For rotary actuators with high gear
ratios it may not be possible to back drive the rotor, in this case the Tritex jog function can
be used. It is recommended to disconnect the load because this method may cause a
sudden motion.

CAUTION

A

If it is necessary to use the Jog function to move the rotor, for the feedback
calibration, the load should disconnected from the actuator as the motion
maybe erratic and could cause damage to tooling.

B Remote Drive Initialization

Actuator Selection
TN MEX Value
Sin 0 o [ ooooo Reset
Cos 0 D ).B000 Calibrate
Instructions
1. Press Feset
2. Manually turn rotor spproxamately 2 turns
3. Press Calibrate
4. Press Update Drive
5. Save dnive file, if desired
& Close
Close
1. Press reset
2. Move the actuator 2 turns
3. Press calibrate, this calculates the new calibration parameters
4. Press Update drive this saves he calibration parameters in the drive’s non-volatile
memory.
5. If desired the Drive can be saved.
6. Close Remote Initialization
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Online Status & Control

The Status window in the lower part of the screen and the Monitor and Diagnostics Tabs are
very useful for observing drive operation. For more information on Status see the Online
Diagnostic section.

The Control page can be used for starting and stopping motion directly from the screen

For 8-30 Firmware - Tritex - Generic EM30*
Eile Wiew Drive Options Desian Help

=(u| &[98

(Eoriial}| Home | 1/0 | Jog | Monior| Move Setup|

1 -
Fault or Warning
Position 0562 IN
Velocity 000 RPS
DISABLE ‘ Stop ‘ Pause ‘
Move 1 ‘ Jog i) ‘ Jog ) ‘
I~ Jog Fast
Move 2
Move 3 ‘ Horme |
Move 4 ‘ Dedicated Position |
Status X

Fault or Warning

Position 0562 IN Fautt Low Bus Valtags

Velodity 000 RPS  Waming

Curent 01 AMPS ResetFauts | Disgnostics &
Opened Drive: Drive.Gengric EM30 OFF-LINE

For advanced online control the Input Function Control page can be used to activate all input
functions, providing total control from the pc. The Output Function Status page can be used to
monitor the exact state, mode and motion type.

For 8-30 Firmware - Tritex - Generic EM30*

File View Drive Options Design Help

=8| &l¢[&

Cortiol | Home | 140 | Jog | Monitor | Move Setup | Diagnostcs | [Impu Furetion Conirl %] [Output Function Status %
-
1 =
Default Mode Active Enable (momentary) I Ensbled
I Enable (maintained) P Homed
Position -0.050 N Stap I Ready
Velocity 000 RPS iz rousd
Jog (=) Warning
Jog () Fault orWarning
Stoy ‘ Pause ‘ e
DISABLE | i Jog Fast In Current Limit
Aletriate Mode Over Rated Currsnt
Home Stopped
Move 1 ‘ Joat) ‘ o) ‘ Dedicated Positian Poused

P DefneHome Jogang
% Teach Enable Jogging (+)

ania 4085ng £)

)
Move 3 ‘ Hame ‘ hove 2 (maintained) I Defaulthode Active
Mave 3 (maintained) Alternate Made Active
Mave 4 ‘ Dedicated Position ‘ o e
Mave 1 (momentary) Dedicated Move
Mave 2 (momentary) I AtHome Postion
Mave 3 (momentary) AtDedicated Position
Mave 4 (momentary) Mavs Active
Switch 1 (maintained) Mave 1 Active
Switch 2 (maintained) Maove 2 Active
Switch 3 Mave 3 Active
Status £ Switch 4 (momentary) Mowe 4 Active
Default Mode Active - R TR T AtMave | Pasition
Teach Move 2 AtMove 2 Pasiion
Paosition -0.050 IN Fault Teach Move 3 AtMove 3 Position
Y 000 FPS waming Teach Move 4 AtMove 4Pasition
PResetFaults v inPosition
Current A4 AMPS Reset Faults Disgnostics & @ S

Opened Drive: Diive Generic EM30 DON-LINE with. EM30 1D =1
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System Setup

System Setup
The System Setup page is separated into 8 tab groups containing various setup parameters.

Startup Tab
@ System Setup E“§|E|

l Limits ] Operating Modes 1 Dedicated Move | In Position Window | Posttion Limits ] Analog Input ]

[ Auto-Enable on Startup

[ Always enable Teach inputfunctions

[ Allow Jog override of Default Mode operation

[ Allow Jog override of Alternate Mode operation

[~ Reverse direction polarity (Extend/CWW = negative direction)

Auto-Enable on Startup- If checked the drive will automatically enable when logic and bus
power are applied and after the Power Up Delay has expired (See Fault Enables tab), an
Enable Maintained or Enable Momentary input function is not required.

Always enable Teach input functions- If this box is checked the Teach function is always
enabled, the Enable Teach Input Function is not required to teach a new position.

Allow Jog override of Default Mode operation - Allows the Jog motion to override other motion
currently commanded from the Default Mode. For example if a Move or Analog Position,
Velocity or Current motion is active from the Default Mode and a Jog motion is commanded, the
Jog will take priority and override the Move. Jog will not override a Dedicated Move or Home
motion.

Allow Jog override of Alternate Mode operation - Allows the Jog motion to override other motion
currently commanded from the Alternate Mode. For example if a Move or Analog Position,
Velocity or Current motion is active from the Alternate Mode and a Jog motion is commanded,
the Jog will take priority and override the Move. Jog will not override a Dedicated Move or Home
motion.

Reverse direction polarity (Extend/CW = negative direction)- Changes the polarity of movement
for all commands and feedback (position,velocity and current). This is used to change the
actuator direction without changing the commanded positions, velocities or torques. When this
box is checked a negative command will move a linear actuator in the extend direction and a
rotary actuator in the CW direction.

Note: Changing this flag changes the definition of all absolute positions and therefore
automatically clears the Homed output function; a Home is required to resume operation.
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Limits Tab
# System Setup D|§|E|

User Current Limit 200 Amps

Max Following Error 0.200 Revs
Fallowing Error time limit 10 ms
In Current Limit Time 200 ms

Stop Ramp 5 rmpmis

User Current Limit- The parameter limits the maximum current available from the drive. This
parameter will be effective only if it is set below the allowable current for the drive/motor
combination in use. If Host Mode is active the current limit in Host Mode overrides this System
Current Limit. The Current Limits in Home Move and Feed Move override this System Current
Limit during those motions.

Max Following Error- This sets the maximum allowable following error (commanded position —
actual position) before an error is detected. This condition can be set by the user as a fault or
warning (see Faults tab). The condition is monitored for position and velocity motion types, not
in current/torque motion types.

Following Error Time Limit — The allowable time a Following Error will exist before an error event
actually occurs.

In Current Limit Time- Sets the amount of time the current limit is active before triggering the
current limit Output Function and also applies to the internal Current Limit event. For example if
the Homing Current Limit is set 5 amps the drive will limit the current to 5 amps during Homing
cycle, if the Home termination is set to Current Limit, the drive will have to supply 5 amps for this
specified time before the termination is satisfied (also applies to Feed Moves).

Stop Ramp- This deceleration ramp will be used when a Stop function is activated.
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Fault Enables
@ System Setup D|§|B|

] Startup ] Limits ] Cperating Modes ] Dedicated Move ] In Position Window | Position Limits ] Analog Input 1

STOP MOVE DISAELE WARN

E i v I Continuous Current
|| o v [ Switch Not Found

E i v I~ Following Error

= ™ v [~ Board Temperature
E i v [~ Actuator Temperature
|| o [ [ Loss of Signal

1000 ms Fault reset delay [ Power-up delay

This feature allows the user to select the action taken by the drive for various
fault conditions. Selecting Disable means the drive is immediately disabled
CAUTION for drive, motor and customer tooling protections. If selections other than
DISABLE are chosen it is up to the user to disable the drive as soon as
A possible if any of these conditions occur. Failure to act on these conditions
could cause permanent damage to the drive or motor/actuator.

The action generated from a fault condition can be selected.
WARN- causes a warning status and the Warning Output function to be active, the Warning will
clear when the fault condition clears.

DISABLE- causes the drive to disable (remove power from the motor) for the selected fault.
The drive must be re-enabled after the fault condition has cleared. Re-enabling after fault does
not happen automatically. The Fault reset delay does not apply because an auto-reset is not
allowed when Disable is selected.

MOVE- causes the Dedicated Move to activate, this will start to move the motor/actuator to the
Dedicated Move Paosition. If the fault condition clears and the Fault reset delay completes before
the move is complete, normal operation will be continued. (See Dedicated Move tab on this

page.)

STOP- Issues a Stop command to stop motion, motion will restart when the fault is cleared and
the Fault Reset Delay has expired.

If more the one action is selected the following sequence is followed.

1. Warning, 2.Move, 3. Stop, 4. Disable

Example: MOVE and DISABLE are both checked for a Loss of Signal fault. First the move to
Dedicated Position would take place, when it is done the drive will disable.

Fault reset delay / Power-up delay- This time delay is used under 2 conditions, the delay is
added after power up before the drive is allowed to enable and also a delay before automatically
recovering from a fault condition, when DISABLE is not selected.
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Fault Recovery: If DISABLE is checked there is no automatic recovery, the fault is latched and
the drive will remain disabled until a reset occurs or the drive is re-enabled. If disable is not
checked the drive will automatically recover when the fault condition is cleared and after the
Fault reset delay.

Example: The delay is set 3000 ms (3 sec), the Loss of Signal fault is selected to perform a
STOP, on a Loss of Signal condition the Stop mode would immediately be activated and remain
until the Loss of Signal condition is rectified, then after a 3 second delay, operation would be
allowed to continue.

Continuous Current- The drive continuously monitors the drive power on an I’t calculation and
comparing actual value to the factory limit. Under most conditions this is set to DISABLE.

Switch Not Found- This condition can occur in both Home and Feed Move motion types, if the
Termination Type is set to Switch (1-4) and the Current Limit for the motion is hit before the
Switch Input is sensed (Feed Move also requires the “Fault on Current Limit box to be checked,
see the Move page).

Following Error- This condition occurs if the Positional Error and Time Limit are exceeded.

Board Temperature- This condition occurs when the drive board temperature sensor is over 80
Deg C. Disabling this fault could cause permanent damage to the drive.

Actuator Temperature- This condition occurs when the temperature sensor in the stator winding
is open, indicating the temperature over 130 Deg. C. Disabling this fault could cause permanent
damage to the motor winding.

Loss of Signal- This condition occurs only when the mA Analog Input mode is selected and the
actual analog input value is less than 2 mA.

Operating Modes
i System Setup D|§|g|

l Dedicated Move | In Position Window | Position Limits ] Analog Input 1

Fault Enables ] Startup ] Limits

Default |Ana|og Position ﬂ

Alternate |Digita| Inputs j

This tab allows selection of the source / motion type for Default and Alternate Modes. The
possible selections for each mode include: Inactive, Digital /0, Analog Position, Analog
Velocity or Analog Current.
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Dedicated Move

& System Setup

Fault Enables ] Startup 1 Lirmits ] Operating Modes | L In Position Window | Postion Limits ] Analog Input 1

Position 0.000 Revs
Velocity 50.0 rmpm

Acceleration 2 rpmfs

[~ Disable drive upon completion of dedicated move

The Dedicated Move is designed to provide a method, available from any mode, to Move to a
specified position. The Dedicated Move has priority in all operating modes. For example if the
current Operating Mode is Alternate and the motion type is Analog Position when the Dedicated
Move Input Function goes active the Alternate Move will become active, even though Digital
Input Mode is not active. When the Alternate Mode Input Function is switched back to inactive
the Mode will revert back to Analog Position.

Disable drive upon completion of dedicated move check box allows a method of automatic shut
down at the completion of the move. The drive must be re-enabled to resume operation.

Note: The Dedicated Move Pasition is an absolute position, therefore a Home cycle must be
completed (Homed Output Function on), before a Dedicated Move will be allowed to execute.
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In Position Window

@ System Setup E“ﬁlg|

Fault Enables ] Startup ] Limits ] Operating Modes l Dedicated Move :

| Position Limits 1 Analog Input 1

Window Width 0.001 Revs

Time To Activate 10 ms

The In Position Window defines the window and time delay used by the At Home Position, At
Dedicated Move Position, At Move (1-4) Position and In Position Output Functions. The window
width is actually +/- the value entered, for example if the 0.005 inches is entered the actual
position must within + or — 0.005 inch of the commanded position. The ‘in position’ condition is
satisfied when the commanded position - actual position is within the window AND remains
there for the specified by Time To Activate, AND the commanded velocity is zero.

Note: In Analog Positioning Mode the commanded velocity is usually changing continuously,
dithering in position, therefore the commanded velocity is rarely zero for very long so the In
Position Output function will continually cycle on and off.
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Position Limits

B System Setup

Fault Enables ] Startup ] Lirrits ] Operating Modes ] Dedicated Move ] In Posttion Window  Pesition Limits lﬂnalog Input 1

[~ Enable min (-) [~ Enable max (+)
Absolute position limits -1.000 Revs 1000 Revs

|~ Use percent of analog range 1000 % 30.00 %

Limits Used Outside of Position Limits

Velocity 06 rpm
Foldback Current 20 Amps
Seating Current 20 Amps 250 ms

[~ Jog using position limit foldback current

Position Limits are software monitored travel limits with special features for control outside of
the travel limits.

The limits can be enabled individually for each direction during all modes of motion. The
controller looks ahead to anticipate when/if the position limit will be hit based on the current
velocity at approximately a 2msec scan rate. If it is determined the limit will be reached the
control decelerates using the acceleration/deceleration rate for the active mode. Once the
commanded position is outside of the position limit range the Velocity, Foldback Current and
Seating Current parameters take effect. The motion control while outside of the position limits
operates in a special mode to limit velocity and the current. If the velocity is set to zero, motion
will stop near the limit position, if is non zero the motor will ramp to the limit velocity, without
stopping, looking for a hard-stop. When the hard stop is hit the seating current will be produced
for the specified time and then the current will be switched to the foldback current value. During
this Position Limit mode of operation the following error does not build up when a hard stop is
reached, the following error is controlled to maintain the desired current limit. The limits are
direction sensitive, meaning that velocity and current are only limited in the direction of the
active position limit, any motion commanded in the opposite direction will operate normally.
Exception: If the mode of operation is Analog Torque or Host Current Mode the velocity limit will
not be in effect, the seat and foldback current limits are active.

Note: Position Limits are only active after a home has been completed.

Normal Positive Position
Motion Limit
. Limit
Velocity / \ Velocity
1
Seating 1 Hard-stop
current Ny
Foldback
Running Current
Current current <.
AN Seating time
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Position Limit Parameters
Enable Min (-) and Max (+)- Select the direction in which the limit parameters are active.

Absolute Position Limits- Set the position in user units where the limits become effective, since
they are absolute a home must be completed before they will take effect.

Use percent of analog range- This option is normally used if the position mode is analog
position and the user desires to base the position limits on the percent of the analog position
min and max settings. If this box is checked the percent of analog input command will be used
instead of the absolute position limits for example in a valve application.

Limits Used Outside of Position Limits- These limits take affect when the commanded position is
outside of the Position Limit parameter values.
Velocity- This is the velocity limit in user units. If set to zero the motor / actuator will stop
near the position limit. If set to a non zero value, the velocity will be ramped to this
velocity at the position limit position.
Foldback Current- The current will be limited to this value when the commanded position
is outside of the position limit range and seating current limit has been reached and the
time has expired.
Seating Current Limit- If a hard stop is hit while outside of the position limit range the
current will built to this value for the specified time. When the time has expired Foldback
current will take effect. If it is not desired to have extra current for seating this value
should be set equal to the Foldback current.

Analog Input Calibration

B System Setup

Fault Enables ] Startup ] Limmits ] COperating Modes 1 Dedicated Move ] In Position Window | Position Limits  Analog Input l

Analog Input Mode Value
|Vo|tage Mode ﬂ 0.000 VOLTS

Voltage Mode
20 mA Current Mode both voltage and current input modes. If there appears to be

significant errar in the value being read the user may re-calibrate the input if necessary.

Calibrate. .

The analog input for voltage and 20mA mode are calibrated at the factory, if there appears to be
error in the value being read the user may re-calibrate the input if necessary. To calibrate, first
select the mode to calibrate, Voltage Mode or 20mA Current Mode, then click the calibrate
button. The Analog Input value is displayed in the units of the selected mode. The parameter is
only available with firmware revision 2.0 or higher.
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Analog Input Calibration

@ Analog Input Voltage Calibration E

Drive Value ' 0.000 VOLTS

Calibration CANNOT be accomplished unless in communication with the drive. Make
sure that the analog input value from the drive (above) is being monitored and actually
changing !!!  Also make sure that the input has been set up as a veltage input - the
drive value is being displayed in "WVOLTS".

The drive requires two calibration points from which it can then calculate the offset and
scaling factors required to convert the analog input. The exact values are not cntical,
but a larger range between the points will produce a larger scaling resolution and
therefore more accurate conversions over the full range. Produce an analog source
input near the high end of the input rangs, enter the exact value (from an external
meter) in the 'High' box, and click 'Calibrate High'. Then produce an input near the low
end of the input range, enter the exact value in the 'Low' box, and click 'Calibrate Low'.
Mote that the value being displayed from the drive will not be accurate until BOTH
points have been given to the drive.

Before calibrating either point, make sure that the input is not saturated and the drive
value being displayed is still changing.

High [10.000[R 01K ES Calibrate High |
Low 0.000 VOLTS Calibrate Low I

Mew calibration values will not be remembered between power-ups until saved in
Factory non-volatile memaory.

Save Calibration Parameters ]

Calibration can only be performed when online with drive. This Calibration is intended to match
the drive value with a value read by and external meter.

Follow the step by step instructions on the screen. This feature is only available with firmware
2.0 or higher.

Important: The newly calibrated numbers are not saved in the drive non-volatile memory
until the Save Calibration Parameters button is clicked.
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Motion Control

Motion Control Overview

There are two basic methods to control motion, via digital inputs or via direct control of position,
velocity or torque. The Digital Input method can control Jog, Move, Dedicated Move and Home
motion types. The direct method can control position, velocity or torque directly from either an
analog command or a host command. These motion control types are available in three modes
Default Mode, Alternant Mode and Host Mode. To provide additional flexibility and ease of use
Dedicated Move, Home and Jog motion types are available under certain conditions even if
Digital Inputs is not the selected move methods.

Default Mode
* Digital Inputs method
Direct Control method
* Analog Position
« Analog Velocity Alternate Mode Select Active Motion

* Analog Torque Command
Alternate Mode
* Digital Inputs method
¢ Direct Control method

* Analog Position Special

* Analog Velocity c p?;.:t'.a

* Analog Torque > onaition

Logic
Host Mode select A

Host Mode
* Digital Inputs
« Direct Control method
* Analog Position
* Analog Velocity
* Analog Torque
» Host Position
» Host Velocity
* Host Current

Special Condition Motion
e Dedicated Move
e Home
e Jog

Default & Alternate Mode

Default and Alternate can each be assigned a motion type with only one type active at a time.
Digital Inputs, Analog Position, Velocity and Torque can be selected for each. Default is the
normally the active mode and Alternate Mode can be selected via an Input or via Modbus. For
example if Digital Input mode is selected as default and Analog Position is selected for
Alternate, Indexing can be performed using the Move Input functions and as soon as the
Alternate Mode Input function is active the controller will switch to Analog Position Mode.
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Host Mode

Host Mode can only be selected via Modus commands. Host Mode allows the same motion
types as the other modes plus Host Position, Velocity and Torque.

Special Condition Motion

The Special Condition Logic allows certain motion types to be activated from Input Functions
even if Digital Input Mode is not the currently selected mode.

Dedicated Move: If the Dedicated Move Input Function is activated from an Input or Modbus it
will override any active motion from any mode, except a Home motion. As soon as the function
is deactivated the motion type will revert to the active mode. A Home cycle must be completed
(Homed Output Function on) before a Dedicated Move will be allowed.

Home Cycle: If a Home cycle has not been completed a Home can be initiated from an Input or
Modbus address even if Digital Inputs is not the active Mode. Once the Homed Output Function
is active an subsequent Home cycle can only be activated when Digital Input Mode is active.

Jog: If the Allow Jog Override on Default Operation Mode or Allow Jog Override on Alternate
Operation Mode check box is checked Jog motion will override the active motion when the
Digital Input Mode is not active. (See Startup section of the System Startup page for details)
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Motion Types

Home Operation
Home page

Valve Control - Tritex - RTM90-3B8-Valve* [Z |[O|[X]

Eile View Drive Options Help

=6 &/ )& w]

Valve Configuration ] Control Home llf"O ] Jog ] Mnn'rtor]

Home Pasition 0.000 Revs

Velocity Limt | 6.0 rpm

Acceleration ]71 rpmy/s

Current Limit I—SD Amps

Termination =

[ Home Direction (+)

[ Auto Home on Enable

I~ Require Home before Default Mode operation
I Require Home before Alternate Mode operation

Cpened Application: Valve Contraol OFF-LINE

Home parameters
Home Position: The commanded and actual position are set to this position at the completion of
a Home cycle.

Velocity Limit: The Home move maximum velocity. This may or may not be achieved depending
on the distance before home reached and the Acceleration parameter.
Acceleration: The acceleration ramp used during a home move

Current Limit: This sets the current limit for the Home move. If the Termination is set to Current
Limit, the Home move will end when the Actual Current is equal to or greater than this value. If
Termination is set to Sw 1-4 and the Current Limit Value is exceeded before a switch is found a
Switch is Not Found Fault will occur. (see Faults & Warning)

Note: If the Current Limit is set to create a fault if the switch is not found, do not select both
Auto Home on Enable and Auto Enable on Startup (System Setup page). If the Actuator is
against a stop in the home direction, each time the fault is attempted to be cleared another
home against the stop is executed creating another fault.
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Termination: This action will end the Home move and define the actual home position as
entered in the Home Position parameter, options are Current Limit, or Switch 1-4 input functions
or Current Limit AND Switch 1-4 input functions.

Home Direction: Select plus or minus direction, minus is the default.
Auto Home on Start Up: Selects if a Home operation if automatically performed on power-up.

Require Home before Default command operation: If checked requires a Home to be completed
before operation from the Default Command Mode operation.

Require Home before Alternate command operation: If checked requires a Home to be
completed before operation from the Default Command Mode operation.

Home operation:
The Home function can be initiated from the following methods:
1. The Home Input function from either an assigned digital input
2. Input Function Control Page
3. Home button on the Control Page
4. From a host using Modus address control.
5. Automatically Home when the actuator is enabled, if the Homed status in not active.

Once initiated the Acceleration rate will be followed to achieve the Maximum Velocity. The
Home Termination selection is poled at a 2 msec rate looking for Termination condition to be
satisfied, This is where the Home Position is determined to be and the motor is immediately
stopped.

When the home is complete the Home Current limit is removed and the default Current Limit the
System Setup page is activated.

Acceleration \
//

W
Velocity Limit

Termination
point
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Jog

Indexing - Tritex - Indexing
File View Drive Options Help

=|d| & ¢ & m|
10 | Home (8™ Move Setue | Monior | Cortrol | J Og Parameters
The velocity and acceleration controls are dynamic - changes will be effective Jog SIOW: The Jog Speed When the FaSt Jog |S nOt
immediately when online. These changes, however, will not be parmanent until
a download is executed SeleCted
Pasiion 0000 REVS Jog Fast: The Jog speed when the Fast Jog is selected
feoeny = Jog Acceleration: The Acceleration and Deceleration
soat) | s | ogFestr ramp used in Jog Mode
Fast Slow Accel
[ 5000 500 RPM 3000 RPMJS

CL

™ Jog using pasition limit foldback current

Opened Application: Indexing OFF LINE

Jog Controls

Jog Fast, Slow and Acceleration slider bars provide easy change of jog parameters that take
effect immediately but are not save permanently unless a download is performed. The Jog (+)
an d Jog (-) buttons will activate a Jog as long as they held down with a mouse click. The
indicators next to the buttons illuminate when the Jog is active.

Jog Fast Check Box or Input Functions selects the Jog Fast velocity.

Jog using position limit foldback current- This flag limits the available current when a Jog motion
is active to the Foldback Current value set on the Position Limit tab of the System Setup page.
Can be used to find hard-stop positions or limit available torque/force during manual operation.

The Jog function can be initiated from the Jog +/- Input functions which can be activated from
either the assigned digital inputs, Input Function Control Page, Jog buttons on the Jog Page or
the Control Page, or from the Modus addresses. Jog can be selected to override other motion
types see the System Setup page description and Motion Description.
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On Off

On Off
Jog + Input
Jog + Input - on off
Jog Fast Input
Velocity
Velocity
S
/ \\
/ \
/ \
/ \\‘
Time Time
Move
Factory Commissioning - Tritex - ... [= |[0]X] Main Move
File View Drive Options Design Help Velocity
5 ' Feed Move
Zd| 69l Velocity
Home ] Jog Move Setup l 10 ] Mon'rtorl Contral ] Analog Position l
Move 1 ] Mowe 2] Move 3 Move 4 ] A |
Main Move . . '\T . .
Area is Main Move ermination
Move Type |Absolute Position T Distance
Position 0.000  Inches
Velocity 50 NS

Acceleration N3 INSIS . . . .
t The Tritex is capable of storing and controlling up

to 4 move profiles. Each move has 2 parts a Main

e Move and a Feed Move. The Main Move
Feed Type |AETINEN -~ | transitions into the Feed Move without coming to a
Velocity 05 s stop. If (none) is selected for the Feed Type move
a0 0w the move is complete at the end of Main Move.

Termination |{none - force forever) hd

[ Fault on current limit

£ |

Opened Drive: Drive {EM30_GENERIC} OFF-LINE

Move Parameters

Move Type: provides selection for the type of move, Absolute Position will move to the desired
position relative to home. Absolute (+ dir only) and Absolute (- dir only) will move to the desired
position relative to home only if the position is more positive or more negative than the current
position. Incremental Move will move the specified distance each time the move is initiated. If
Incremental move type is selected, do not use the Move Maintained Input Function because as
soon as the move is complete, another one will immediately start. Move Momentary Input
Function should be use for Incremental type moves.

Main Move:

Position: Defines the move position or distance specified in User Units.

Velocity: Defines the velocity of the move in user units

Acceleration: Defines the Acceleration and Deceleration of the move in User Units

Feed Move:
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Feed Type: Selects the direction of the Feed Move, (none) designates that no feed move will be
executed, Feed (+) selects the Feed portion of the will move in the positive direction until
termination. Feed (-) selects the Feed portion of the will move in the negative direction until
termination.

Current Limit: Sets the current limit for the Feed portion of the Move.

Termination: This is the action that will end the Feed portion of the move, options are Current
Limit, or Switch 1-4 input functions. Termination causes a rapid stop, no deceleration ramp is
used.

Fault on current limit check box: If the box is checked and Termination is set to Sw 1-4 and the
Current Limit Value is exceeded before a switch is found a Switch is Not Found Fault will occur.
(see Faults & Warning)

Analog Motion Control

Analog Input

The Analog Input can be setup as a position command, a velocity command or a current
command, the Expert Software provides a page for each, with the specific parameters need for
each type of motion control.

Analog Position Control

Analog Position Control provides position control proportional to the analog input value, the
input is continuously updated and scaled to provide an Analog Command position, if the Analog
Position Control is active from Default, Alternate or Host Modes the drive will position to the
command while following the Velocity and Acceleration limits as specified on the page. The
Acceleration Limit is also used as the deceleration limit.

Analog Positioning

Indexing - Tritex - Indexing* D@@

Eile View Drive QOptions Help

= d| &1 & vl

140 ] Home ] Jog ] Maove Setup] Monitnr] Contral  Analog Position l

Scale Analog Input Command. _. |

Analog Command 0.000 Inches
Minimum Position 0.000 Inches
Maximum Position El:l:ll Inches

Welocity Limit 42 Infsec
Acceleration Limit 13 Infs"2

Opened Application: Indexing OFF-LINE
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Parameters
Analog Command- Displays the commanded position in user units based on the analog input
value and the scaling.

Minimum Position- This should be set to the desired motor / actuator position in user units when
the analog input is at the Minimum value. (see Analog Input Scaling)

Maximum Position- This should be set to the desired motor / actuator position in user units
when the analog input is at the Maximum Calibrated value. (see Analog Input Scaling)

Velocity Limit- The maximum velocity during Analog Positioning, regardless of the analog input
change.

Acceleration Limit- The maximum acceleration and deceleration during Analog Positioning
regardless of the analog input rate of change.

Analog Velocity Control

Analog Velocity Control- Provides velocity control proportional to the analog input value, the
input is continuously update and scaled to provide an Analog Command velocity, if the Analog
Velocity Control is active from Default, Alternate or Host Modes the drive will operate as velocity
control following the Acceleration limit as specified on the page. The Acceleration Limit is also
used as the deceleration limit. In Analog Velocity Mode, position control is the responsibility of
the users control system.

Analog Velocity Page

Indexing - Tritex - Indexing* D@@

Eile View Drive QOptions Help

= | || &| @

110 ] Home ] Jog ] Move Setup ] Monitor] Control ] Analog Positi t | *

Scale Analog Input Command. .. |

Analog Command 0.0 Infsec

Minimum Velocity -50 Infsec
Maximum Velocity 5.0 Infsec

Acceleration Limit 13 Infs*2

Opened Application: Indexing OFF-LINE

Analog Command- Displays the commanded velocity in user units based on the analog input
value and the scaling.
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Minimum Velocity- This should be set to the desired motor / actuator velocity in user units when
the analog input is at the Minimum value. (see Analog Input Scaling)

Maximum Velocity- This should be set to the desired motor / actuator velocity in user units when
the analog input is at the Maximum value. (see Analog Input Scaling)

Acceleration Limit- The maximum acceleration and deceleration during Analog Positioning
regardless of the analog input rate of change.

Analog Torque Control

Analog Torque Control provides current control based on the analog input value, the input is
continuously update and scaled to provide an Analog Command current, if the Analog Current
Control is active from Default, Alternate or Host Modes the drive will operate as torque / force
control. In Analog Current control velocity and position control are the responsibility of the users
control system.

Analog Torque Page

Indexing - Tritex - Indexing®

File View Drive QOptions Help
& Wl &/ ¢| )
Scale Analog Input Command... |
Analog Command 0.0 AMPS
Minimum Current -100 AMPS
Maximum Current 100 AMPS
Opened Application: Indexing OFF-LINE

Minimum Current- This should be set to the desired motor / actuator current in Amps when the
analog input is at the Minimum value. (see Analog Input Scaling)

Maximum Current- This should be set to the desired motor / actuator Amps when the analog
input is at the Maximum value. (see Analog Input Scaling)

Analog Input Calibration
The analog input is calibrated at the factory; if the calibration does not match values seen in the
installation the user can adjust the factory calibration see System Setup, the Analog Input tab.
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Analog Input Scaling

The analog input can be configured for either voltage mode (0- 10V) or current mode (0-20 mA).
Analog input scaling is provided to allow scaling the actual available analog input range to the
range of the drive’s analog inputs range. These minimum & maximum values will correspond to
the Minimum and Maximum commanded Position, Velocity or Currents on the corresponding
Analog Position, Velocity & Torque pages.

@ Analog Input Scaling

Analog Input Mode
|VOItage Mode ﬂ

Analog Input Value

0.000 VOLTS 0.00 % of range
Minimum 0.000 VOLTS Set to input Value |
Maxirmum 10.000 VOLTS Set to Input Value |

Low Response 150 High Response

A

On line scaling: When on line with the drive the scaling can be set automatically by the drive.
First apply the minimum analog input (4mA for example) and activate the Minimum Set to Input
Value button. Next apply maximum analog input (20mA for example) and activate the Maximum
Set to Input Value button.

A download must be performed to save the values in the drives non-volatile memory.
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Inputs and Outputs

Digital 1/0
I/O Page
9-1-06 sample application - Tritex - Generic ... B[EE|

File View Drive Options Design Help

= H & &

Cortrol | Home | 140 | Jog | Moniter | Move Setup  1/0 ]
Input Assignments
1N 1Enab|e (maintained) j N = negative polarity
2N |Move 1 {maintained) j
3N |Mov92(maintainedJ j
4 NifJog (+) |
5 Nl[Jog () hd
6 N |Teach Mave 1 ﬂ
7 N |Dedicated Position j
8 N |Altemate Mode j

[ Output Assignments

1 [Ready ~| N
2 |AtMove 1 Position ﬂ N
3 |AtMove 2 Posion ~ ¥| N
4 |Fautted ~| N

Opened Page: Page /O QFF-LINE

Input / Output Assignments

The 1/O screen is used to assign the Input and Output functions to the hardware I/O lines, eight
discrete inputs and 4 discrete outputs, see the installation section for hardware details. Clicking
on the drop down box lists the available functions for each input. A download must be
performed for the I/O assignments to take effect.

The Details button shows polarity switches. Each input or output line can be assigned a
negative polarity (N). Clicking on the ‘N’ switches on negative polarity for the specific input line.
An ‘N’ on an input means the selected function will be active when the input is off and not active
when the input is on. An ‘N’ on an output line means the output will be on when the function is
not active and off when the function is active.
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Monitoring Input / Output Status

Input and Output Line status can be viewed on the Monitor tab. Output line can be set and
overridden on the Diagnostics Tab.

The Input Function Control page allows the user to monitor and control all Input functions, these
control buttons are logically ORed with the functions assigned to the input lines.

The Output Function Status indicates the status of all of the output functions. Both the Input
Function Control and Output Function Status can be opened by going to the menu bar and

clicking View / Page/ and select the page.

Indexing - Tritex - Indexing

Eile View Drive Options Help
=H| & ¢ & m|
o I Home I Jog I Move Setup | W ﬂfl Corrtrul] Pnalog Position I Cummunicaﬁuns} FAnalog Velucityl Analog Turuuew Input Function Control x| | Output Function Status
Disabled (uni T Outputs Temp Enable (momentary) Enabled
isabled (unhomed) i TS|
] Ready g0C Enahle (maintained) Homed
. 2 At Move 1 Position L REEL)
Position 0.000 Inches 3 At Move 2 Pasition S‘auf(vE] ‘I:\;lulted
i 2 4] InPosition e B
Velocity SUEES Jog () Fault arWarning
Current 0.0 AMPS - Jog Fast In Current Limit
3 Tl 0C Alternate Mode Over Rated Current
L g 1 Enable (maintained) Home Stopped
2 Move 1 (maintained) Dedicated Position Paused
3 Move 2 (maintained) Define Home Jogging
4 Jog (+) Teach Enable Jogging (+)
5 Jog (5} Move 1 (maintained) Jogging (-}
6 Jog Fast oc Move 2 (maintained) Default Mode Active
7 Stop Move 3 (maintained) Alternate Mode Active
8 Home 00 C Move 4 (maintained) Homing
Move 1 (momentary) Dedicated Move
Move 2 (momentary) At Home Paosition
Move 3 (momentary) At Dedicated Position
Move 4 (momentary) Move Active
Switch 1 (maintained) Maove 1 Active
Switch 2 (maintained) Move 2 Active
Switch 3 (momentary) Move 3 Active
Switch 4 (momentary) Move 4 Active
Teach Move 1 At Move 1 Position
Teach Move 2 At Move 2 Position
Teach Move 3 At Move 3 Position
Teach Move 4 At Move 4 Position
Reset Faults In Position
Position Limit
Status
Disabled (unhomed)
Position (.000 Inches Fault
Velocity 0.0 Infsec VWarning
Current 0.0 AMPS Reset Faults Diagnostics...
Saved Drive: Indexing OFF-LINE

Input Function Definitions

Unassigned- No function is assigned to the 1/O line

Enable Maintained- When this input function is “on” the drive will be enabled if, bus power is
applied and there are no active faults. If there is a fault, toggling the Enable Maintained function
will clear the fault if the fault condition no longer persists. If the logic power is cycled and the
Enable Maintained is on the drive will automatically re-enable after the power up delay and no
faults persist.
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Enable Momentary- The drive will try to enable on the rising edge. If a fault prevents the enable
from occurring, another rising edge is required. If the logic power is cycled, a rising edge of the
Enable Momentary is required to re-enable.

Pause- All motion except a Jog will decelerate to a stop using the ramp of the active motion.
When the Pause Function is removed the motion will continue using acceleration ramp of the
active motion. Pause is does not pause Jog motion or motion from Host mode.

Stop- Activating the Stop Function will stop all motion using the Stop Deceleration Ramp. When
the Stop Function is removed, motion may start again depending on Input Function status. For
example if a Jog input function is active the Jog will continue when the Stop is removed. The
Stop function is available in all modes of operation.

Jog + and Jog - - Activate the Jog motion, (see Jog Tab). Jog can be selected to have a higher
priority and therefore override other motion types. (See the Startup tab of the System Setup
Page). Only one Jog is allowed to be active at time. If both Jogs are selected a no Jog motion
will occur.

Alternate Mode- There are three modes of motion operation, Default, Alternate and Host. Host
Mode can only be entered via Modbus command while Default and Alternate mode can be
selected via Input Functions or Modbus commands. If the Alternate Mode function is off then
Default Mode is active. Default and Alternate can each be assigned to operate in one of the
following: Digital Inputs, Analog Position, Analog Velocity or Analog Current. An application
example could use Default Mode selected to Digital Input and Alternate Mode selected to
Analog Position. With Alternate Mode Input function off the Inputs could be used to control
homing, Jog and Moves as required when the Alternate Mode Input function is turn on the
position will be controlled from the analog input.

Home- Initiates a Home cycle, see the Home page for Home parameters. The Home cycle will
start on the edge of the Home Input Function. The function does not need to remain active to
complete the Home.

Dedicated Move - Activates a Dedicated Move function, (see Dedicate Move for parameter &
operation). This is a maintained type input function, if the input is turned off the dedicated move
will stop, if other motion is commanded it will resume. Dedicated Move has the highest priority
of all motion and will override all motion types except motion commanded from Host Mode.
Dedicate move is only available after a Home has been completed.

Define Home- This input function loads the current position into the Home Position Parameter.
This function is always available, therefore when activated, even during motion, a new Home
Position will be defined. If a Maintained Move, Analog Position Mode or Host Position Mode is
active the motor / actuator will move the commanded position relative to the new Home
Position.

Teach Enable- When active enables the teach function

Move 1-4 (Maintained)- The Move Maintained Input functions are designed to be used with
Absolute move types, they will start the specified move, if the function is deactivated during the
move, motion will decelerate to a stop and resume when the function is re-activated. If the Move
Maintained input function is used with Incremental Move Types a subsequent incremental
moves will be started immediately after one is complete. For Incremental moves use the Move
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1-4 (Momentary) Input Function. If more than one Move Maintained Input Function is active no
motion will occur. Move Maintained Input Functions have priority over Move Momentary Input
Functions.

Move 1-4 (Momentary)- The Move Momentary Input functions can be used with any move type.
The rising edge of the input function will start the specified move; if the input function is left on a
subsequent move will not start until another rising edge is detected. Turning the input function
off during a move will have no affect on the motion.

Switch 1 & 2 Maintained — These input functions are designed to be use as a method of
termination for the feed portion of a move. If the move feed termination is selected as Switch 1
or 2 Maintained the feed will stop when the input function is activated, if the Move Maintained
Input function is still active and the Switch 1 or 2 input function is turned off the feed will resume
until the Switch 1 or 2 input function is activated again.

Switch 1 & 2 can also be used as termination types for home moves; however the operation is
the same as Switch 3 & 4 Momentary.

Switch 3 & 4 Momentary- These input function are designed to be used as a method of
termination for a Home or the feed portion of a move. The feed portion of a move or a Home will
terminate on the rising edge of these input functions.

Teach Move 1-4- These input functions are active only when the Teach Enable is active. Teach
enable can be activated from its own input function or by Startup selection of Always Enable
Teach (see system setup page). The rising edge of these input functions load the current
position into the respective Move 1-4 positions.

These positions are automatically saved into non-volatile memory.

Reset Faults- The rising edge of this input function resets active faults if the fault condition has
been removed. Note: Toggling the Enable Input function also clears faults.

Output Function Definitions

Enabled — Indicates the power stage of the drive is enabled. Requires that no faults are active,
bus voltage is present and the enable is active.

Homed- Indicates that a Home cycle has been completed and absolute position is established.
Homed goes inactive if Homing cycle is initiated. Homed will stay active unless a Position
Tracking Fault occurs or logic power is removed.

Ready- Indicates the drive is Enabled and Homed.

Faulted- Indicates the drive is in a Fault condition. The active fault is displayed in the status
window. The user has control over some fault conditions (see System Startup page).

Warning- Indicates a Warning condition. The active Warning is displayed in the status window.
The user has control to select what conditions indicate a warning (see System Startup page).

Fault or Warning- This is the logically ORed condition of the Faulted and Warning output
functions
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In Current Limit- Active when any of the current limits are active. A current limit condition will
come from the current that is active at the time. There is a Factory Current Limit (set at the
factory) and a System Current Limit (set by the user on the System Setup page) the lower of the
two will normally determine the current limit. During a Home the Home Current Limit is active.
During the feed portion of a Move the Feed Current Limit is active. This is not a fault condition,
only an indication that the drive is limiting the current to the motor / actuator. This condition will
clear when the demand for the current is lowered.

Over Rated Current- Active when the continuous rated current (I’t) has been exceeded. By
default this causes a Fault Condition but may be selected to cause a warning or no fault
condition. If the Fault condition is removed it is the responsibility of the user to prevent the drive
from operating in this condition (see System Setup).

Stop- Indicates when the Stop is active.

Pause- Indicates when Pause is active

Jogging - Indicates when Jog + or Jog- is active

Jogging + -Indicates when Jog + is active

Default Mode Active- Indicates when the drive is in Default Mode. | the drive is enabled with
Default, Alternate or Host Mode will be active.

Alternate Mode Active- Indicates when Alternate Mode is active.
Host Mode Active- Indicates when Host Mode is active.
Homing- Indicates when a homing cycle is active.

Dedicated Move- Indicates when the Dedicated Move is active.

At Home Position- Indicates when the actual position is at the Home Paosition within the window
defined by the In Position Parameters (See In Position Window tab on the System Set-up Page)

At Dedicated Position- Indicates when the actual position is at the Dedicated Position within the
window defined by the In Position Parameters (See In Position Window tab on the System Set-
up Page)

Move Active- Indicates when any of the 4 Moves are active, will also remain active if the Move
Maintained Input function is active even the specified Move is complete.

Move 1-4 Active - Indicates when the specific Move 1-4 is active.

At Move 1-4 Position- Indicates when the specific Move is within the window defined by the In
Position Parameters (See In Position Window tab on the System Set-up Page). If the Move is
feed type move the output function will remain active during the feed portion of the move.

In Position- Indicates when the actual position is at the Commanded Position within the window
defined by the In Position Parameters (See In Position Window tab on the System Set-up Page)
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Position Limit- Indicates the commanded position is outside of the position limit range. (See
Position Limits tab on the System Set-up Page).

Analog I/O

Analog Input
The Analog input Setup and Calibration is described in the Motion Control Section

Analog Output

Mapping & Scaling
The Tritex has one analog current output with a maximum range from 0 to ~22 mA (See

Installation section for detailed specifications). The output can be mapped to internal
parameters and scaled to produce the desired output over a specified range.

Analog Output page _
Analog Control - Tritex - Generic... E@@

File View Drive Options Design Help

=3l &L

Contml] Home 1 140 ] Jog ] Monitor  Analog Output Setup ]

Analog Output

Output Variable

|FeedbackPosition j
Cutput Units Qutput Precision
[Distancs ~| [ooo0 |
Minimum Output p.ooo IN
Maximum Output 5000 IN

Saved Drve: Genenc EM30 OFF-LINE

Analog Output is the scaled value of the analog output; the value of this parameter is displayed
while online. In the example above with Position feedback selected as the output parameter and
Minimum Output position of 0.000 inches and a Maximum Output position of 5 inches, with the
Feedback position at 0.000 inches the Analog Output will be 0%, when the Feedback Position is
at 5.00 inches the Analog Output parameter will be 100%, if the actual position is 2.500 inches
the Analog Output parameter will display 50%.

Output Variable, use the Output Variable drop down to select the drive variable to be mapped
the analog output.

Output Units: The purpose of this parameter is to display proper units in the Minimum and
Maximum Output variables; it does not affect the operation of the analog output. Select the
Output units that correspond to the Output Variable selected. For example if Feedback Position
is the Output Variable choose Distance as the Output Units, if Command Velocity is the Output
Variable choose Velocity as the Output Units.
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Output Precision: The purpose of this parameter is to display proper precision in the Minimum
and Maximum Output variables; it does not affect the operation of the analog output. Choose
the precision to match the Output Variable. For example if Command Position is chosen select
0.000 to match the precision of the distance units.

Minimum & Maximum Output set the internal scaling and offset to convert from the selected
Output Variable to the Analog Output. Minimum Output corresponds to 0% and Maximum
Output corresponds to 100% Analog Output.

Analog Output Calibration

When the Analog Output variable and ranges have been set the next step is to calibrate the
analog output to the device that is measuring it, such as another controllers analog input or a
meter.

0 |« Hardware mA Output > Max
[ I
| |
H_A \ﬂ_/
Minimum Offset | i
MMuM STse e Analog Output parameter 0-100% »  Maximum Offset

i@ Analog Output Calibration [i”§|@

Analog Output 7

Minimum Offset
Maximum Offset

Low Response 10000 High Response

]

Analog Output: The online value of the Analog Output without offsets. The parameter displayed
on the Analog Output Setup page,

Minimum Offset: Sets the low end offset between the 0% Analog Output and the users desired
minimum output. For example the user wants 0 ma out to 0% then the Minimum offset would be
near 0, if the user wants 4mA out to be 0% then Minimum Offset Parameter would be adjusted
higher until 4mA is output. This parameter allows only positive offsets.

Maximum Offset: Sets the high end offset between the 100% Analog Output and the users
desired maximum output. With the Maximum output parameter at O the actual output is typically
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about 22mA, only a positive number can be entered, increasing the offset will lower the actual
analog output.

Response: The Response setting determines how quickly the actual analog output will react to
changes in the mapped parameter.
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Online Diagnostics

Tuning

Tritex default gains are set to work out of the box for many applications, for those applications
that require tuning two parameters are provided on the Tuning page.

Tuning Adjustments

The drive’s proprietary motion controls algorithms have been designed to reduce the number of
tuning parameters for the customer. There are only 2 parameters; Position and Speed Stiffness.
If the drive is online changes to the gain parameters take effect immediately, however they will
not be save in non volatile memory until a down load is performed.

Indexing - Tritex - Indexing
File View Drive Options Help

=\d| &l ¢/ vl

140 ] Home ] Jog ] Move Se‘tup] Mon'rtor] Control

The tuning controls are dynamic - changes will be effective immediately when online.
These changes, however, will not be permanent until a download is executed.

Paositional Stiffness 4000

L’

Speed stiffness 1000 ) i g ' ' e . . ; |

5
b

Positional stiffness controls positional gains. too high of a setting may cause instability.

Speed stiffness controls velocity gains. too high of a setting may cause instability. High
force loads may require a higher speed stiffness.

Sawved Drive: Indexing OFF-LINE

Positional Stiffness: Determines how tightly position is tracked, both during motion and at a
stop. Too high of a setting can cause instability and overshooting of position. Too low of a
setting will cause sluggish motion. For systems with backlash or compliance the Positional
Stiffness will need to be lower.

Speed Stiffness: Determines how tightly the velocity profile is followed during a move. It has no
affect at zero velocity. Too high of a setting can cause erratic motion at low speed. Systems
with higher friction loads or high constant force loads usually require the speed stiffness to be
turned up, so the move profile is more closely followed, if the speed falls behind during the
move, the excess following error can cause overshoot at the end of the move.
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Additional Tuning Parameters

Indexing - Tritex - Indexing*

File View Drive Options Help

=(d| &l o[ & ol

110 ] Home ] Jog ] Move Setup] Mon'rtor] Cortrol  Tuning ]Analog Pos'rtion]

The tuning controls are dynamic - changes will be effective immediately when online.
These changes. however, will not be permanent until a download is executed.

Paositional Stiffness 4000 { . ! ' : o . ! ' |

A
3 |
Speed stiffness 1000 '\ T T N R
|
Positional accuracy 300 s e
il
Speed Damping ] e s
|
Hide Page
Positional stiffnes| » ghow Page Details oo high of a setting may cause instability.
Show Page As... »

Speed stiffness controls velocity gains. too high of a setting may cause instability. High
force loads may require a higher speed stiffness.

Additional tuning parameters can be accessed by right clicking on an empty area of the page
and selecting Show Page Details

Two new Tuning parameters will now be displayed.

Positional accuracy- This parameter acts as integral gain providing additional in-position
stiffness. The default value is 300, for some systems with a compliant load this parameter may
have to be reduced.

Speed Damping- This parameter can be used to smooth out the velocity at higher speeds. For
example, in some applications higher gains are needed at low speed or for additional in position
stiffness, however in some cases these higher gains can cause instability at higher speeds, this
parameter value can be turned up to dampen the gains while at the higher speed.
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Status, Faults & Warnings

Status Display

Status, Faults and Warning can viewed while online, most easily with status page. This page is
normally part of all applications and is docked at the bottom of the screen.

The action take by certain fault conditions is selectable by the user. See the System Setup
section for details on user selection of faults and warnings.

EIBX

For 8-30 Firmware - Tritex - Generic EM30*

Ele Yew Drive Options Design Help
=& &l E

Horme Position 0D IN

Velocity Limit 050 RPS
Accelerion | 3000 RPM/S
Curentlimit | 20 AMPS
Teminaion  [Curentlimt <

I Home Direction + (ouf)
[ Auto home on startup

¥ Require Home before default command mode operation
¥ Require Home befare altemnate command mode operafion

Status =]

Disabled (unhomed)

Pasition 0805 N Fault
Velocity 000 RPS  Waming
Current 00 AMPS FesetFauls | Disgnostics

Opened Page: Page Anslog Output Calbralion ON-LINE with. EM30 1D =1

EIEX

For 8-30 Firmware - Tritex - Generic EM30*
Fie Wew Drive Options Design Help

=2 oL

Control K'Hniv:\éu‘ 10 | Jog | Monitor | Move Setup | Diagnostics | Analog Output Setup | Analog Output Calibration | Anslog Duty 4| »

Home Positian 0050 IN
Velocity Limit 050 RPS
Acceleration | 3000 RPM/S
Curentlimt [ 20 AMPS
Teminaton  [Currentlimit =]

I~ Horne Direction + (ou)
¥ Auto home on startup

" Fiequire Home before default cammend mode operation
¥ Require Home before altemate command modle operation

[Status %]

Fault or \Warning

Pasttion 0805 IN Faut [ LowBus voitege
“elacty 000 RPS  Waming
Current 00 AMPS RiesetFauts | Diagrostics

ON-LINE with...EM30 1D =1

Opened Page: Page nalog Output Calbration
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Status: The Status page is shown above on the lower
part of the screen, the first window displays the
current status of the drive, Disabled and Unhomed in
the example above. Other status displayed include,
the active mode such as Default or Alternate, the
active motion type such Homing, Jogging, Movel,
Dedicated Move etc, other statuses displayed include
Enabled, Disabled, Stopped, Paused and In Current
Limit.

Faults & Warnings are also displayed on the Status
page, Low Bus Voltage for the example above. If the
fault condition has been cleared the Reset Fault
button can be activated to clear the fault. For some
fault more information can be found on the
Diagnostics page, activating the button provides a
short cut to the Diagnostics page. In this example the
actual Bus Voltage would be displayed, which may
helpful in diagnosing the problem.
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Faults, Possible Causes and Solutions

High Bus Voltage: A high bus voltage limit of 85 volts DC is set at the factory, any time the
voltage goes above 85V the drive immediately faults. High Bus faults can occur from the bus
power supply being too high or more likely from the bus power supply being charged up from
the motor regeneration energy. Possible solutions are slower accelerations or other methods of
storing or shunting the energy, see the Installation section. Bus Voltage can be monitored on
the Diagnostics page.

Low Bus Voltage: A low bus limit of 19 Volts DC is set at the factory, any time the voltage goes
below 19 volts the drive immediately faults. Bus Voltage can be monitored on the Diagnostics

page.

Peak Current - A maximum current trip limit is set at the factory of 25 amps, this is in excess of
the factory set current limit of 20 amps, this fault will only occur under short circuit conditions, a
sudden crash into a hard stop from high speed or possibly in an unstable condition caused by
improper tuning parameters. Current can be monitored on the Monitored on the Status page
and the Monitor tab.

Continuous Current - The drive continuously monitors the drive power on an I°t calculation and
comparing actual value to the factory limit. Once this limit is hit the drive will take the action as
setup in the System Setup page. Continuous Current can be monitored on the Monitored on the
Monitor page.

Switch Not Found- This condition can occur in both Home and Feed Move motion types, if the
Termination Type is set to Switch (1-4) and the Current Limit for the motion is hit before the
Switch Input is sensed (Feed Move also requires the “Fault on Current Limit” box to be checked,
see the Move page.)

Following Error- This condition occurs if the Positional Error and Time Limit are exceeded. Will
typically occur if the actuator cannot provide enough force/torque to get to desired position
either because the active current limit is set lower than needed or a hard stop or end travel has
been reached.

Board Temperature- This condition occurs when the drive board temperature sensor is over 80
Deg C. This will occur if the actuator is continuously used above its power rating, remember de-
rating factor is required for temperatures about 25 deg C.

Actuator Temperature- This condition occurs when the temperature sensor in the stator winding
is open indicating the temperature over 150 Deg.

Tracking Error Fault- This is an internal fault that can only occur if the drive senses invalid
position feedback signals. A calculated Tracking Error is displayed on the Diagnostics page, 0.5
is the fault level. This condition cannot be resolved in the field, the unit must be sent to the
factory for repair.
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Valve Configuration

Opening the Expert Software

Welcome Screen

When the Expert software is opened the Welcome Screen will be displayed. This screen helps

users who are unfamiliar with software get started quickly.

Start-Up Options

=<BEPERT
Software for TF}ITB(\

To get started. please choose one of the options listed below ar click here for more help.

Quick Connect

with drives for d and functicnal tests. Temparary

will be created by th a3 necessary to display drive information. Since these
Applications will not have been fully corfigured by the user, measurements of distance, velocity, etc
will b shown in default units.

Open a Recent Application

Displays = list of the most recent Applications that have besn opened, along with a brief description,
and allows the user o select the desired Application.

Create a New Application from a Standard Template
Allows the user to create a new Application from 2 list of pre-defined templates which have been
designed to quickly give the basic functionality required for a variety of motion applications

Create a New User Application. .
Creates a new Application for which the user may set detailed information, including the selection of
pages used to display and menitor data from the Drive.

Exit

Closes this dialog with no action. The user may select options from the main menus to pen o
create Applications

[] Always show this screen at start-up
2] Always load last Applcation at start-up
View Bead Me file

Create an Application from a Standard Template

Create a new Application from a Standard Template provides a list of canned applications.

Select the Linear Valve or Rotary Valve application then click OK.

# New Template Application

Drive Types Application Templates
EM30 Analog Position

Analog Torque
Analog Velocity
Generic
Indexin

Rotary Valve
Sales Demo

Application Description

Fages and drive paremeters in this application are geared specifically towards analog valve
positioning contral. The defautt mode is analeg postioning contral and the altemate mode is
digital input control which is used for jogging, etc.IMany pages are valve specific. The
input/output function list has been reduced to those functions applicable to valve contral
Some pages contain text and/or aftemate mode ovemde controls specific to the application.
Travel limit cut-off positions are set-up as a percentage of the analog input range. The status
screen is customized to show command and stroke positions for the valve application.

oo |
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Once selected, a window will ask where you want to save your file. Select a location and title,

and click OK

'Lq"gj Save Application As...

Application Title
|Va|ve Control

Application Name

|Va|ve Control
Folder
C:\Documents and Settingsadmin® Tritex Applications Erowse...

Application file will be saved as...

CADecuments and Settings'admin\Tritex Applications‘.\«"a'lve Control\Valve
Cantrol .eapp

0K | Cancel

Basic Steps for Configuration

As parameters are changed the text will turn RED, this indicates the parameter has been
changed but the drive file with change has not been saved, this indication is also shown when
Online operation is active, so if a file is uploaded, any parameters that are different than the

open file will show as red.
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User Units

Valve Control

File View Bi=8 Options Help
= & { Read Parameters from Drive
Yalve Cﬂna Write Parameters to Drive Manitor ]
Reset Parameters to Default Values olarity
Scan for active Drive Connections. . -
' 'Clnm_ i~ Open Valve

il
Parameters when valve is Closed

Parameters when valve is C
The first step in setting up a new application is to select the user units. On the main menu bar
select Drive/Units and the following page will be displayed.

= Drive Units X[ = Drive Units 21X
Drive Drive
| || [vave control =~
Distance Scaling Distance Scaling
| 02 [inches | PerMotor Rev [ 25 [ouputRevs | PerMotor Rev
Default Varisble Displays [~ Default Variable Displays
Units Precision Text Units Precision Text
Distance [Inches | [ooo0 | n Distance |Revs =] o000 | [revs
Velocity [InchesPerSacond =] [oo =] s Velocity [RevsPerblinute =] [oo ] [rPm
Acceleration  [inchesPerSecondPerSecond ~l o =] [nsss Acceleration  [RevsPerlinutePerSecond =l Jo | [rewss
Current [Amps =] oo =] |awPs Current [Ames =] oo | [awrs

Distance Scaling:

The distance scaling factor can be setup for a linear actuator with an inch per motor rev
conversion factor, rotary actuator with an output rev per motor rev conversion factor or for a

custom actuator with a user units per motor rev conversion factor.

For linear actuators, this distance scaling factor is the actuators lead. (.1, .2, .4 or .5) For Rotary
applications, this is the gear reduction. (0.25 for 4:1, 0.1 for 10:1, 0.04 for 25:1 etc)

Select the units for distance, velocity and acceleration units the application will work in. Select
the precision to display as and enter the text that will actually be displayed on the pages. The
inch to millimeter and inch meter conversions are done automatically based on the Inches per
Motor Rev conversion. Output Revs and Degrees are calculated automatically based on the

Output Revs conversion factor. For custom units User Units are calculated base on the User

Unit per motor rev scale factor.
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Valve Configuration

Linear Valve Tag 123 - Tritex - Valve Control

File View Drive Options Help

=d| &l &l

Walve Configuration ]Corﬂml] Home ] Fio} ] Jog ] Mon'rtor]

Polarity
|Extend to Close ﬂ
Close Valve Open Valve Valve Stroke
. The final valve stroke length will be
Parameters when valve is Closed Parameters when valve is Open the difference between the Open
Valve Position and the Closed Valve
4.000 mA 20,000 mA Paosition.
0.000 IN 1000 IN Naote: The Open Valve Position must be
greater than the Close Valve Position.
Travel Cut-off Position Travel Cut-off Position
300 % 100.00 %

Config Cut-off Positions ‘

Digital (Jog) Mode ‘

Jogto Closed Position ‘ Seating Current

Jog to Open Position ‘

Teach Closed Position ‘ Teach Open Position ‘

Polarity

Retract to Close/Extend to Close or Counter-clockwise to Close/Counter clockwise to Open -
Changes the polarity of movement for all commands and feedback (position, velocity and
current). This is used to change the actuator direction without changing the commanded
positions, velocities or torques.

Note: Changing this flag changes the definition of all absolute position and therefore
automatically clears the Homed output function. A Home is required to resume operation.

Close Valve/Open Valve Parameters

Milliamp signal
Enter the mA position you need for the closed and open positions. This can be either 4mA or
20 mA, depending on your control loop configuration.

NOTE: To change the command signal to voltage, go to the System Set-up section of this
manual.

Valve Stroke

The valve stroke length is the difference between the open valve position and the closed valve
position. The open valve position must be greater that the closed valve position. If you are
unsure of the valve stroke, you can also set these parameters by using the jog mode (see
Digital Jog Mode below).
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Travel Cut-off Position.

The Tritex software has a valve seat algorithm that allows the actuator to switch from position
mode to torque mode at a pre-determined position based on the milliamp signal. The control is
switched to torque mode when the Position Command exceeds the set closed or open travel
cutoff. This causes the actuator to apply a force without concern for actual position. The user
can determine how fast, and how much force should be applied to properly seat the valve
without damage.

B Travel Cut-off Position Config... [= |7|X]

Iv Enable valve seating at Closed position

[ Enable valve seating at Open position

Seating Velocity | 0.5 INS
Peak Seating Current | 20 AMPS
Foldback Seating Current | 1.0 AMPS

Select what position you want to enable (Open, Closed or both) for the valve seat.

Seating Current Velocity
The maximum velocity during seating.

Peak Seating Current

The Peak Seating current determines the force that the actuator will use to seat a valve in
position. Seating current should be set to provide the desired level of force to fully close (or
open) the valve.

Foldback Seating Current

The Seating foldback current determines the force that the actuator will use to hold a valve in
position once seated. When calculating the seating foldback current, use the following equation
to calculate the force applied:

Seating force (Lbf) = seating foldback current (Amps) x Kt (Ib-infAmp) x 5.34 / Screw Lead

\ Warning: The cutoff parameters should be set within certain limits to avoid damage to the valve or actuator. \

Tritex 1 Installation and Setup 109 09/27/12
PN: 27666 Exlar Corporation
Rev. M 952-500-6200M



Digital Jog Mode

Digital (Jog) Mode

Seating Current

Jog to Closed Position Jog to Open Position

Teach Closed Position Teach Open Position

Selecting Digital Jog Mode allow the valve to be manually jogged to its closed and open
positions. Click on the Digital Jog Mode button to enable this feature.

Note: The analog signal will be disabled while in digital mode

To close the valve, select the Jog to Closed Position button and hold it down with your mouse
until the desired position is reached. You may then select Teach Closed Position to
automatically fill in the closed valve position parameter. To open the valve, hold down the Jog to
Open Position button until you have reach the desired position. Select the Teach Open Position
to automatically fill in the open valve position parameter.

Note: Unselect Digital Jog Mode to re-enable the analog signal.

Home Operation

Home page

Before normal motion of the actuator can begin, the Tritex must know the actual absolute
position of the actuator. For valve applications, home will be at one end of the stroke or the
other.

Linear Valve - Tritex - Valve Control

File View Drive Options Help

=3 & ¢ & w Home parameters
Valve orfgution | Cormol Home [0 | dog | Worr] Home Position: To home the actuator in
the valve open position (common) enter

Home Position | 0000 IN the parameter entered on the Valve
Velocity Limit | 05 IN/S Configuration page under Open Valve.
Acceleration ’75 IN/S/S
Curentlimt | 30 AMPS Velocity Limit: The Home move maximum
Termination |CurrentLimit ﬂ VeIOCIty'

Acceleration: The acceleration and

Iv Home towards valve open direction (enter Home Position = to Valve Open Pasition) deceleration ram pS that W||| used during a
™ Auto Home on Enable (if not yet homed)
I+ Require Home before analog positioning operation home move
v Require Home before digital |/O operation
Current Limit: This sets the current limit for

Enatle Dighel Mode | the Home move. If the Termination is set
to Current Limit, the Home move will end

Home |
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when the Actual Current is equal to or greater than this value. You should set the appropriate
Current Limit above the current required to move the actuator at the home speed, but below the
rated current of the actuator.

Termination: This action will end the Home move and define the actual home position as
entered in the Home Position parameter.

Home towards valve open direction: Select this box to home to the open valve position. The
Home Position should be equal to the Open Valve position found on the Valve Configuration

page.
Auto Home on Enable: Select if a Home operation if automatically performed on power-up.

Require Home before analog positioning operation: If checked requires a Home to be completed
before operation from the analog signal

i?equire Home before digital 1/0 operation: If checked requires a Home to be completed before
operation from the digital I/O operation.

Jog Operation
Jog Page

Jog Parameters

Valve Control Jog Slow: Thg Jog speed when
= , . the Fast Jog is not selected

ile View Drive Options Help Jog Fast: The 300 S eed when
=|d &8 @) O ot Jog 1s selec
the Fast Jog is selected
Walve Configuration ] Control ] Home ] 170 Jog ann'rtc-r] JOg Acceleration' The
: _ : _ _ Acceleration and Deceleration
The velocity and acceleration controls are dynamic - changes will be effective

immediately when online. These changes. however, will not be permanent until ramp used in JOg Mode
a download is executed.

Jog Controls
Position 0.000 IN Jog Fast, Slow and
Velocity 0.0 INJ Acceleration slider bars provide
easy change of jog parameters
that take effect immediately but
are not save permanently
Jog Fast ™ unless a download is

Fast Slow Accel performed- The Jog (+) an d

42 | 04 IN/S [ 25 IN/S/S Jog (-) buttons will activate a

i Jog as long as they held down

with a mouse click. The
- - indicators next to buttons
S| 2| e Lo illuminate when the Jog is
e N I active.
. Sl . Jog Fast Check Box or Input
-1 - T -1 - Functions selects the Jog Fast
velocity.

Enable Digital Mode | Jog (+) ‘ Jog ()

v Jog using position limit foldback current
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Jog using position limit foldback current- This flag limit the available current when a Jog motion
is active the Foldback Current on the Position Limit tab of the System Setup page. Can be used
to find hard-stop positions or limit available torque/force during manual operation.

The Jog function can be initiated from the Jog +/- Input functions activated from either the
assigned digital inputs, Input Function Control Page, Jog buttons on the Jog Page or the Control
Page, or from the Modus addresses. Jog can be selected to override other motion types see the
System Setup page description and Motion Description.

Control Page

Linear Valve - Tritex - Valve Control

File Wiew Drive Options Help

= d| & ¢ & @

Valve Configuration Cortrol 1Home ] 150 ] Jog ] Monﬂor]

: Disabled (unhomed)

Position 0.000 IN
Velocity 0.0 INIS
DISABLE ‘ Stop ‘ Pause

Enable Digital Mode |

Home ‘ Jog Open Jog Closed I

Dedicated Position ‘ I JogFast

The Control page can be used for starting and stopping motion directly from the screen.
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Monitor Page

Linear Valve Tag 123 - Tritex - Valve Control
File View Drive Options Help

= H| & ¢ &| @

Valve Cnnﬁgumtion1 Cantral ] Home ] 140 1 Jog Monitar l
i Outputs ~Temp

{unassigned) socl
(unassigned)
(unassigned)
(unassigned)

Disabled (unhomed)

Positon | 0.000 IN

TR

Velocity _ 0.0 IN/S

Current 0.0 AMPS ~Inputs

: [ | 40C
Continuous 0.0 AMPS (unassigned)

(unassigned)

(unassigned)

(unassigned)

{unassigned)

(unassigned) oc
(unassigned)

(unassigned) 00 €

O =] O N = La P —

The monitor page allows the user to view the current status of the actuator, as well as monitor
any digital Inputs and out puts, should they be assigned (see Inputs and Outputs).
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Maintenance and Troubleshooting
Maintenance Procedures

Disassembly

Refer to the exploded view on the following page.

1.) Remove the actuator assembly from the machine by disconnecting the cables, main
rod coupling and actuator mounting bolts or fasteners.

2.) If your unit does not have an external anti rotate assembly, skip this step. Loosen the
two machine screws that clamp the anti-rotate cross member to the actuator output rod.
Slide the anti-rotate mechanism forward and off the actuator.

3.) Remove the rear tie rod nuts from the back of the actuator.

A

The end cap houses the Tritex drive and control. Extreme care should be taken
when removing the tie rod nuts or tie rods so as not to twist or pull on the drive
section of the actuator. Do not disconnect the wiring between the drive and the
actuator.

4.) If your actuator does not have a front flange, skip this step. Slide the front flange
forward and off the actuator. The tie rods will remain attached to the front flange.

5.) When the face plate is removed, the thrust bearing and the open end of the roller
screw internally threaded cylinder (ITC) are visible. The roller screw can be removed by
turning it counter clockwise and threading it out of the cylinder. It may be necessary to
keep the roller screw cylinder from turning to remove the screw.
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Drive Section

Internally Threaded Cylinder Tie Rod Nuts and Washers

End Cap

Roller Screw Assembly

Tie Rods

Face Plate Assembly

Lubrication Maintenance

Grease lubricated units will require periodic inspection and renewal of the bearing and
roller screw grease. The table below shows the recommended grease renewal period.

RMS rotational Recommended Grease Renewal Period (hours)
speed (RPM) ["CASE TEMP 65°C (149°F) | CASE TEMP 80°C (176°F)
250 10,000 5,000
500 8,500 4,250
1000 6,000 3,000
1500+ 3,500 1,750

Grease Renewal

The angular contact thrust bearings located in the front of the actuator, the roller screw
cylinder, and the roller screw assembly are the components that require grease. They
require a coating of grease. They do not need to be packed with grease. Excess grease
requires more torque from the motor when returned to operation, and does not improve
the lubrication of the unit.

1.) Use a brush to work approximately 0.5 in® of grease for every 3 inches of stroke
length into the roller screw cylinder. Be sure to cover all of the threaded areas of the
cylinder.
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2.) Use a brush to work grease in to the roller screw assembly. Be sure to cover all the
threaded surfaces of the screw assembly. This can be accomplished by applying grease
to a few places on the roller screw assembly and rotating the components repeatedly in
both directions to work the grease into the assembly.

3.) Force grease into the front of the thrust bearing assembly. Make a concerted effort
to insure that the grease is well worked in. Grease must reach the bearing just behind
the bearing that is visible as well. Use the following amounts of grease for each size
roller screw and bearing:

TLM20: 0.5 in®
TLM30: 0.75in®

Reassembly

1.) Rethread the roller screw into the internally threaded cylinder (ITC). It is a multiple
start screw, and this is not always easy. DO NOT FORCE THE ROLLER SCREW INTO
THE CYLINDER. It is best to have the actuator vertical with the open end of the roller
screw cylinder facing up. Position the roller screw above the cylinder so that it is aligned
axially with the ITC. Slowly turn the roller screw 1/4 to 1/2 a turn counterclockwise with it
in contact with the ITC. This will help to align the threads on the roller screw with the
threads in the ITC. Rotate the roller screw clockwise and it should begin to thread into
the cylinder. If it does not turn freely, remove it and begin again. When threading the
screw into the cylinder, it will roll freely into the actuator. When it reaches the portion of
the cylinder that contains the motor magnets, the roller screw will be more difficult to turn
because of the magnetic field of the magnets. THIS IS NORMAL. Continue to thread the
roller screw into the cylinder. When it reaches the bottom, it will become difficult to turn
and the motor and bearings will begin to rotate with it. The roller screw is now fully
inserted into the cylinder.

2.) Place a small amount of seal lubricant on the inside surface of the seal/bushing
assembly.

3.) Carefully slide the face plate and bushing/seal assembly over the actuator rod end,
while guiding the tie rods through the holes in the rear end cap of the actuator. The seal
is a tight fit on the rod end. Take care not to damage the seal on the threads of the
extending rod. Standard TLM Series rods have a chamfer to provide a lead in for
replacement of the seal and bushing. Be sure that the faceplate seats completely and
squarely on the front of the actuator. The inner surface of the faceplate provides the
pre-loading for the bearings, and it is important that it is properly seated.

Units With a Front Flange

Replace the faceplate as described above. Remount front flange by sliding tie rods
through the holes in the faceplate and through the holes in the rear end cap. Pilot the
flange on the pilot diameter located on the front of the faceplate.

4.) Replace the rear tie rod washers and nuts and tighten to the proper torque. Tighten
the nuts simultaneously by partially tightening each in an opposing corner pattern until
each is torqued to the rated value as follows.

TLM20: 20 Ibf-in (1.7 Ibf-ft, 2.26 N-m)

TLM30: 90 Ibf-in (7.5 Ibf-ft, 10.16 N-m)
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5.) If your actuator has an external anti-rotate mechanism, slide the rod or rods of the
anti-rotate mechanism through the front flange and into the guide bushing or bushings
mounted to the rear of the flange. Position the extending rod so that the wrench flats are
parallel to the long side of the flange. Slide the cross member assembly of the anti-
rotate mechanism over the end of the rod and onto the wrench flats. Tighten the two
screws that clamp the assembly to the actuator rod.

Troubleshooting Procedures

This section provides you with guidelines and hints on troubleshooting various problems that

may be encountered during installation and operation of your Tritex Series actuator.

Symptom / Trouble

Possible Cause / Troubleshooting Procedure

No response from actuator.

1. Check drive for faults that may indicate problem via I/O or
Expert software.

2. Check to insure that drive is powered and enabled.

3. Check for proper wiring.

Actuator seems to be
enabled (receiving current)
but is not operating or is
operating erratically.

1. Drive may be improperly tuned. Check all gain settings.
2. Check for load irregularities or excess compliance.

Actuator cannot move load.

1. Load is too large for the capacity of the actuator or too much

friction is present.

2. Excessive side load.

3. Misalignment of output rod to load.

4. Current limit in drive is set too low

5. Power supply has too low of current capacity

Actuator housing moves or
vibrates when shaft is in
motion.

1. Check actuator mounting. Insure that the actuator is
securely mounted.

2. Drive is improperly tuned (wrong gain settings). Tune
amplifier.

Output rod rotates during
motion and thus does not
provide proper linear
motion.

1. Install Exlar anti-rotation assembly or incorporate anti-
rotation into the application.

Actuator is overheating.

1. Insufficient cooling for application requirements. Contact
Exlar engineering.

2. Ambient temperature is too high.

3. Actuator is being operated outside of continuous ratings.
4. Amplifier is poorly tuned causing excessive unnecessary
current to be applied to motor. Check Gain settings.
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Returning a Product for Repair

STANDARD REPAIR LEADTIME:

e Two weeks for written evaluation from Exlar

e Two weeks from receipt of approval (by fax or email) for repair where parts are
available.

e An evaluation charge per unit after evaluation applies if customer chooses not to
repair; or if product is found not in need of repair.

EXPEDITED REPAIR LEADTIME:

e An expedite charge per unit can be quoted.

e This provides one week for written evaluation from Exlar

e This provides one week from receipt of approval (by fax or email) for repair where
parts are available.

PROCEDURE:

o Please discuss the return with Exlar Technical Support prior to requesting an RGA
number to see if it is possible to resolve the issue prior to return.

e Ifitis determined that an RGA number is required, please do so by contacting the
Returned Goods Administrator. Phone 952-500-6200 or email returns@exlar.com.

e International Repairs: Closely follow instructions provided by the Exlar
Returned Goods Administrator. Failure to comply with issued instructions
may result in delays for repair and return.

e Exlar requires a purchase order at the time of RGA; $0 on warranty returns, or for the
standard evaluation charge per unit on all non-warranty units for the evaluation fee.

e Following the evaluation, you will receive a quote from Exlar on the charges that will
apply. If the actuator repair is approved, the evaluation fee will be waived and we will
request an amended PO for the actual repair value.
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Accessories
Cables
TTIOC-xxx I/O Cable
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TTIPC-xxx Power Cable

FEMALE END VIEW
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ORANGE

RED

WHITE /BLACK
RED /BLACK
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SPECIFICATIONS

CONTACT CARRIER MATERIAL

NYTLON

CONTACT MATERIAL/PLATING

BRASS /GOLD

HOUSING MATERIAL/PLATING

BRASS /NICKEL

\ SHIELD/GROUND

RATED CURRENT [A]

24 A (1-4), 8

(A-D)

RATED VOLTAGE [V]

600 V

CONDUCTOR INSULATION MATERIAL

PVC

OUTER JACKET MWATERIAL/COLOR

PVC/YVELLOW

NUMBER OF CONDUCTORS [AW

4x12

AWG, 4x18 AWG

DRAIN /SHIELD

18 AWG/FOIL AND TINNED—COPPER BRAID

TEMPERATURE RANGE

—40°C

40°C to +105°C

(—40°F to +221°F)

PROTECTION CLASS

I[EC IP&7

TTICO-xxx Communications Cable
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Power Supply

TTPS1048 Power Supply Introduction

The TTPS1048 is an unregulated power supply with standard DC outputs 48 VDC, 10 Amps.
108/120/132/216/240/264 VAC input.

Standard Features

- Bobbin Wound Transformer
- Computer Grade Capacitors
- Floating Output

- Full Rated to 55 degrees Celsius

- Open Frame Construction
- Secondary Fuse Protection

- 50 amp, 200 volt full bridge rectifier

Specifications
AC Input 47-63 Hz

108/120/132/216/240/264 VAC Selection

Output Ripple: 3% RMS at full rated load, 4% on 12 volt model IP500U12

Efficiency @ Full Load 80% typical
UL Recognized for USA and Canada File Number E133338

TUV Rheinland licensed. Certificate no. R 9675002

Complies with the requirements of standard EN 60590 and low voltage directive 72/23/EEC

Typical DC Output at Nominal Input

No Load Voltage: 56.6
Half Load Voltage: 52.8
Full Load Voltage: 48.8
Full Load Amps: 10

Typical DC Output @ Nominal Input
Model No Load Voltage | Half Load Voltage | Full Load Voltage | Full Load Amps
TTPS1048 56.6 52.8 48.8 10
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TTPS1048 Dimensions
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Overall Size: 9.00" x 5.62" x 4.62"
228.60mm x 142.75mm x 117.35mm
Weight 18 Ibs.

Note:
{2} Optional location for
additional Rectifier

/— + VDC 250 X .032 TERMINAL

INCH mm
A 9.00 2286
B8 8.25 209.55
C .37 9.40
D 462 11735
E 3750  95.25
F 38 9.65
G 8240  209.30
H 35 8.89
J 5.62 142.75
K 2500 6350
T 186 3962
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Communication Converters

Model TT232485 RS232 to 485 Introduction

Model TT232485 is a feature-packed RS-422/485 9-pin converter. It converts
unbalanced, full or half-duplex RS-232 signals to balanced, full or half-duplex RS-422 or
RS-485 signals at baud rates up to 115.2 kbps. In addition the unit optically isolates and
surge suppresses the RS-422/485 lines. The driver uses automatic SD (send data) or
RTS (handshake) control, or can be configured as always enabled for use in RS-422
systems.

A dipswitch selects communication features on the TT232485. Two LEDs show data
traffic in either direction. Only one power supply is necessary, located on the RS-232
side. The isolated power and ground on the RS-422/485 side are generated internally.

Connections are made through a DB9 female connector on the RS-232 side and
terminal blocks on the RS-422/485 side. All terminal blocks, dip switches, and jumpers
are located inside the hood and are reachable through the access panel, which slides
closed to protect the connections.

Description

The RS-232 port has a DB9 female connector with pins 3 (TD), 2 (RD), and 5 (Signal Ground)
supported, pins 7 (RTS) and 8 (CTS) are tied together, and pins 6 (DSR), 1 (CD), and 4 (DTR),
are also tied together. The 4850T9L has two LEDs: a Transmit Data LED showing when data
goes from the RS-232 side to the RS-485 side, and a Receive Data LED showing data going
from the RS-485 side to the RS-232 side. These are very useful for determining if data is getting
through the converter. The RS-485 terminal blocks support Transmit Data (A) and (B), Receive
Data (A) and (B), and Signal Ground. A single supply voltage of 10 to 30 VDC on the RS-232
side powers the unit. An 8-position dipswitch allows the selection of baud rate, 2-wire or 4-wire
mode, echo on or off, and termination in or out.

RS-422/485 Driver Control

The TT232485 uses either RTS Control or Send Data Control to enable the RS-485 driver. This
option is user selectable by setting push-on jumpers located next to the terminal blocks. RTS
controls the driver using toggling Request to Send (pin 7) of the RS-232 side. Raising RTS
enables the driver and lowering RTS disables it. Automatic Send Data Control recognizes the
first bit of data from the RS-232 side, enables the transmitter and disables the receiver. After the
last bit of data is sent from the RS-232 side, the TT232485 waits one character length then
disables the transmitter and enables the receiver. The timeout can be selected with dipswitches
or by changing the value of R21 (see Table, Baud Rate Selection). The timeout is preset at the
factory for 9600 baud. Removing both sets of jumpers completely will constantly enable the RS-
485 driver. This makes the TT232485 behave like an RS-422 converter. For settings, see Table,
Standard Communications Settings.
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Termination and Echo Options

Termination resistance can be selected with Switch 8 for high baud rates and long cable
distances. The 4-wire/2-wire switches (6 and 7) are turned off for 4-wire mode and on for 2-wire
mode. When they are set on, they connect TD(A) to RD(A) and TD(B) to RD(B) internally.
Switch 5 controls Echo on and off. When switch 5 is in the off position the receiver is constantly
enabled. Placing the switch in the on position allows the driver or the receiver to be enabled at
any time. In 2-wire mode it is recommended that switch 5 be turned on to prevent data being set
out from "echoing" back through the receiver. Up to 32 receivers can be driven by any one RS-
485 driver, allowing you to put together large systems with many drop points.

Two wire set-up for Tritex

Baud Rate Selection
Baud Switch 1 | Switch 2 | Switch 3 | Switch 4 R21 Time out (ms)
1200 OFF OFF OFF OFF 820kc¢ 9.0
2400 OFF OFF OFF OFF 410K¢ 4.5
4800 ON OFF OFF OFF Not Used 2.2
9600 OFF ON OFF OFF Not Used 1.1
19200 OFF OFF ON OFF Not Used 0.6
38400 OFF OFF OFF ON Not Used 0.3
Tritex default baud rate is 19200.
Standard Communication Settings for Tritex
L Switch 5 | Switch 6 | Switch 7
Communication Mode JP1 Echo AW/2W AW/2W
RS-485 2-Wire Mode (half-duplex) RTS or SD ON ON ON

Typical Wiring Setup

232 to 485

Converter Drain connected

internally to PE
GND

Blue
485A (—)M RS485 -
485 B(+) |FBIQUN . RS485 +

]
) RS485 REF

GND v
Black L

B&B Electronics
RS0422/485

TTCOM-xxx
Exlar Cable

Specifications

Dimensions: 2.7 x 5.1 x 0.9 in (7.0 x 13.0 x 24.0 cm)

Temperature Range: 0 degrees C to 70 degrees C (32 to 158 degrees F)

Supply Voltage: +10 to 30 VDC @ 95 mA maximum

Data Rates: up to 115.2 kbps

Connectors: DB9 female for RS-232. Terminal blocks for RS-422/485 and power
Isolation: 2000 VAC optical isolation of data signals and ground

Surge Suppression: 7.5, bi-directional avalanche breakdown device. 500W peak power
dissipation. Clamping time <1 pico second (theoretical)
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Model TTUSB485 USN to 485 Introduction

Supporting 2-wire RS-485 or a 4-wire RS-422/485 communications, this device is well suited for
any application that requires long range or multi-drop capabilities. The TTUSB485 model uses
pluggable terminal blocks on the RS-422/485 side and has a pair of LEDs that indicate data
being transmitted or received. Model TTUSB485 includes special circuitry that adds 2000 volts
isolation protection against ground loops and voltage spikes; and it draws power from the USB
port so no power supplies is required.

Simply plug the converter into an available USB port on your computer or USB hub and the
device will show up as an additional COM port in the Windows Device Manager. Configured as
an additional COM port, the converter is now compatible with your Windows applications.

Universal Serial Bus (USB) has become the connectivity workhorse of today’s PCs, replacing
the familiar serial ports. But many commercial and industrial devices still use RS-422/485
interfaces. To connect these devices to modern PCs you need robust and reliable conversion
solutions. At the same time, USB ports are becoming more common on commercial and
industrial equipment such as point-of-sale peripherals, medical devices, scientific
instrumentation, laboratory equipment and other devices. Sometimes these are used in
environments where surges, spikes and ground loops are likely to occur.

Features

- 2000 V RMS optical isolation

- 15kV EDS surge protection

- Adds a COM port to your PC

- Protects against surges, spikes and ground loops

- LEDs for transmit and receive lines

- USB 1.0, 1.1 and 2.0 compatible (12 Mbps)

- Automatic configuration on Windows 98, ME, 2000, XP, Vista
- No power supply required (powered from USB bus)

- Includes 1 meter USB cable

RS-485 Control

No special software is required to control the RS-485 receiver or transmit line driver. The driver
is automatically enabled during each byte transmitted in RS-485 mode. The transmitter is
always enabled in RS-422 mode. The receiver is tri-stated during each byte transmitted in the
echo-off mode. The receiver is always enabled in the echo-on mode. There are 4.7k Ohm pull-
down resistors on the RDA and RDB lines. A termination resistor may be added to R16 if
needed.
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Dip Switch Set-up

Dip switches allow the module to be configured for two-wire or four-wire, RS-422 or RS-485
modes. In two-wire mode the TDA (-) and RDA (-) are tied together and so are TDB (+) and
RDB (+), making multi-dropping this converter into an existing network easy.

Dip Switch set-up for Tritex

Dip Switch Set-up
Switch ON
One TD only enabled during data
transmission. (TD 485)
Two RD disabled during data
transmission (ECHO OFF)
Three Two-wire mode (2-Wire)
Four Two-wire mode (2-Wire)
Specifications:

Dimensions: 3.5x1.7x0.8in (8.9 x 4.3 x2.1 cm)
Temperature Range: 0 to 70 degrees C (32 to 158 degrees F)
RS-422/485 Baud Rate: Up to 460.8 kbps

RS-422/485 Connector: Pluggable (removable) terminal blocks
USB Baud Rate: 12 Mbps

USB Connector: USB type-B female

USB Power: Low power device (draws < 100mA)

Operating System: Windows 98/SE, 2000, ME, XP, Vista
Accessories: Driver CD, USB Cable

Isolation: 2000 V RMS (excludes model USPTL4)

Surge Protection: 15KV ESD

Tritex Wiring

USB to Drain connected
485 Blue internally to PE
Comverter 4eea () M —[Rs485 - GND
485 B(+) |FEIQUN , RS485 +
1
GND — RS485 REF
Black [

B&B Electronics TTCOM-xxx
USOTL4 Exlar Cable
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Installation for Windows

Found Mew Hardware Wizard I

welcome 10 the Found New
@ Hardware Wizard
“Windows wil s2ach for currznl and apdated scftware by

looking on vour corrputer, on the vaidware installztion CO, oror
e W ndows Update Web site [with Yoar peimizsion)

Read ouwn privecy policy

Can wirmuws conrzot odwiciduwes: Updale o secch (o
aullwwzie?

T e, Lhis e unily

T ez now and g ime | zonnect a Jevics

Cirk Hest o mreticie

i = Cancel |

1. Plug the TTUSBA485 into an available USB port on your computer or
connected hub. The screen above appears, telling you that there is a new device
plugged into the USB bus. Click on No, not this time, then the Next> button.

Found Mew Hardware Wizard I

.5 Thiz wizzrd heps pou imstall zolware for;

Mode USOFTLE

“] If your hardware came with an installation CD
i~ ar Roppy dizk. inzert & now.

What Joyou want te wizard o do?

*
i
Al

nztdl fram a list ar spec fic locaton [Advan-ed)

Chrd Mest tn monfinus

< Oeck | M=t | Cancel

2. The screen above appears. Make sure Install the software automatically

is selected. Then select the Next> button.
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Found Mow Hardware Wizard

Completing the Found New
llardware Wizard
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Click. Firizh o close the wizzrd,

3. The screen above will appear. Click the Finish button to complete the
installation.
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S
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™ *ee. nina and geew e | connect A device

Clics. Hest to corinue.

H=xt Cancel I

4. You will also need to continue to install the serial port the same as installing
the converter. Click the Next button followed by the Finish button. It will take a
couple seconds for the serial port to be installed.
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Shunt Regulator

TTSR1 Shunt Regulator Option

Transient over voltage problems are quickly solved using shunt regulators that clamp
regeneration voltage to safe levels. These simple devices can increase system reliability by
stabilizing voltage fluctuations and eliminate over-voltage shutdowns.

The purpose of a shunt regulator is to ‘burn off' excess regeneration energy that is produced
when a drive brings a large load to a stop. Mechanical braking systems use friction to stop a
load and convert kinetic energy into heat. Servo drives on the other hand are very efficient
power converters - typically over 98%! They convert electrical energy from the motor to the
power supply just as efficiently as when they convert energy from the power supply to the
motor. During a rapid deceleration or the deceleration of a large load, enough excess energy
can be transferred to shut down the drive or damage the power supply.

A shunt regulator ‘clamps' the power supply voltage to a set level and prevents unexpected
shutdown or damage. It monitors the power supply voltage and if the voltage exceeds the set
limit, the shunt regulator 'bleeds off' the extra voltage through a power resistor. The shunt
regulator is only active when the voltage exceeds the set level; otherwise, no current passes
through the power resistor. The shunt regulator automatically turns the power resistor on and off
as necessary to regulate the voltage, sometimes up to several hundred Hertz.

Description

The TTSR1 shunt regulator is designed to work with four quadrant regenerative servo
amplifiers.. During braking most of the stored mechanical energy is fed back into the power
supply, which charges the output capacitor to a higher voltage. If the charge reaches the
amplifier's over-voltage shutdown point, motor control and braking will cease. To ensure
smooth braking of large inertial loads with use of a shunt regulator is recommended. Verify the
need for a shunt regulator by operating the servo under the worst case braking condition. If the
amplifier shuts off due to over-voltage (blinking red LED) a shunt regulator is necessary
(typically during downward move or deceleration).

Operation

When the DC bus reaches the shunt voltage of ~ 75 Volts the voltage comparator unit turns on
the electronic switch, which connects the R1 power resistor across the DC bus. This power
resistor dissipates the energy from the DC bus. After the bus voltage is reduced to less than the
shunt voltage setting the resistor is disconnected from the bus. A small hysteresis loop allows
time between switching. If the voltage goes above 85V the Tritex will trip on a High Bus Voltage
fault and disable the drive. See Faults section.
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Specifications

Fuse: 3A motor delay rated @ 250 VAC
Filter Capacitance: 1200 pF
Dissipation Capabilities: 95W

Resistance: 5 Ohms

Size: 8.00 x 4.25 x 2.63 inches (203.2 x 108.0 x 66.7 mm)

Weight: .32 Ibs (.14 kg)

Wiring Detall
+ RED WIRE
. XX
R1
TO SERUO AMP C1
DC BUS UOLTAGE SWITCH
COMPARATOR
GND, BLACK WIRE
SHREGX

Tritex 1 Installation and Setup
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TTSR1 Dimensions
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EFT/B & Surge Filter

37263 EFT/B & Surge Filter Introduction

Electrical Fast Transient/Burst (EFT/B) and Surge disturbances are caused by a number of
events including switching inductive loads, relay contact bounce, power system switching
activity or faults, nearby lightning strikes, etc. The effect of these disturbances can range from
temporary service interruption to permanent failure of equipment that is not sufficiently
protected.

37263 EFT/B & Surge Filter Features

- Designed for use with Tritex Linear and Rotary Actuators

- Place in series with power cable as close as possible to disturbance source

- Provides EFT/B and Surge disturbance immunity to IEC/EN 61800-3:2004-08 Second
Environment (Industrial) levels

- 35mm top hat DIN rail mountable using Wago 209-188 mounting feet (nhot provided)

37263 EFT/B & Surge Filter Specifications

Voltage: 150V Maximum

Current: 15A Maximum

Temperature Range: -40 to 85°C

Size (L X W x H): 3.4"x1.8"x0.8"

Weight: 50 g Maximum

Connections: 12-30 AWG Input (LINE) and Output (LOAD) Terminal Block

Connections for Bus Power (BUS), Logic Power (LGC), Power
Common (RTN), and PE

37263 EFT/B & Surge Filter Dimensions
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Declaration of Conformity

Declaration of Conformity

The undersigned, representing the and the authorized representative
Manufacturer established within the community.
Exlar Corporation Exlar GmbH

18400 West 77™ Street Frankfirter Sir. 107

Chanhassen, MN 55317 US4 63479 Raunheim, Germany

declares, that the Exlar Brand products:

TIM, RTM, RTG Linear and Rofary Acfuators
{Complete Model Listing Below)

Model idenfification:
TLM20, TLM30,
RTM060, RTMO90,
RTG060, RTGO90

to which this decloration relates and are in conformity with the relevant EU Directives
listed below:

EU EMC Directive 2004/ 108/EC
using the relevant section of the following EU stondards and other normative documents:

EMC: IEC/EN 61800-3: 2004 Adjustable Speed Elsctrical Power Dirive Systems —
FPart 3: EMC Requiremenits and Specific Test Methods

Year of CE Marking: 2008

Note 1: The above products eperate at less then 73 VDO and thus are not subjject
to the requirements of the Low Voltage Directive.

Manufacturar
Signature: ‘;‘:‘"{ ‘%f-ﬁ e
£
Mame: John Wiegers

Position: Dhrector of Electnical Engineering
Date of Issue:  13-March-2012
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