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Preface

Thank you for choosing an actuator system from LINAK®. LINAK systems consist of hi-tech
products that are based on many years of experience with the production and development
of actuators, electronic control boxes, control units and chargers.

TECH-systems are composed of LINAK actuators and a motor control unit developed and
produced by third party manufacturers. The function and operational reliability of TECH-
systems have been tried and tested in a wide range of different situations. In addition, we
continuously improve our products and systems to accommodate customer requirements.

This instruction manual describes how to install and maintain your TECH-system. We are
sure that your TECH-system will provide you with many years of problem-free operation.

Before our products leave our factory, they always undergo comprehensive quality and
function tests. In the unlikely event that you should experience any problems with your
systems, please contact

LINAK Danmark A/S on +45 8680 3611.

LINAK provides a warranty on all its products and systems. However, this warranty is
provided on condition that the product is used in accordance with the applicable
specifications, that maintenance is performed correctly, and that any repairs are carried out
at a workshop that is authorized to repair LINAK products.

Any changes to the installation and use of LINAK systems may affect their operation and
durability. The products must never be opened by non-authorized persons.

LINAK Danmark A/S
Mgnstedsvej 9

DK-8600 Silkeborg
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Important information

Important information about LINAK products is presented under the following headers:

I Warning! Failure to comply with these instructions may result in accidents
leading to serious personal injury.

. NB! Failure to comply with these instructions may result in damage to or
destruction of the product.

Warranty

The LINAK warranty covers manufacturing faults and defects in the products as calculated
from the date of manufacture. Please contact LINAK Danmark A/S for additional information
about the warranty period. The warranty is limited to the value of the LINAK product.

The LINAK warranty shall only apply if the system has been used correctly and has not been
opened. The control box and control unit must not be exposed to violent use. Failure to
comply with this requirement will void the warranty.

Safety instructions

Please read the following safety information carefully. It is essential that everyone who is to
connect, install or use the system receive the necessary information and have access to this
instruction manual. LINAK recommends that the actuators be used for push applications
rather than pull applications.

It is essential that everyone who is to connect, assemble or operate the systems receive the
necessary information and have access to this instruction manual.

Before installation, removal or troubleshooting:

e Stop the actuator.
e Disconnect the power supply and remove the mains plug from the socket.
e Free the actuator from any load that may be released during the work.

Before starting:

¢ Make sure that the system has been assembled as described in this instruction
manual.

e Make sure that the current to the control box is correct before connecting the system
to a power supply.

e System connection. The individual parts must be connected before the control box is
connected to mains power.
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During operation:

e |fthe control box emits unusual sounds or smells, disconnect the mains current and
any external batteries.

e Make sure that the cables are not damaged.

e Disconnect the mains cable from mobile equipment before moving same.

e The products can be used both indoors and outdoors.

The equipment is potsuitable for use in the immediate vicinity of a flammable, anaesthetic
mixture involving air, oxygen or laughing gas (nitrous oxide).

Environmental conditions:

Operating:

Temperature +5°C to +40°C

Relative humidity 20% to 90% @ 30°C — not condensing
Atmospheric pressure 700 to 1060 hPa

Storage:

Temperature -10°C to +50°C

Relative humidity 20% to 90% @ 30°C — not condensing
Atmospheric pressure 700 to 1060 hPa

il Warning!
- The following applies if the actuator is used for traction in an application that
involves a risk of personal injury:

It is the manufacturer of the application who is responsible for implementing
appropriate safety measures designed to prevent personal injury in the event
that the actuator fails.

il Warning!
- Please note that any application in which the actuator is involved must not
feature any risk of personal injury, e.g. a risk of crushed fingers.

il Warning!
- The plastic components in the system cannot withstand cutting oil.

Technical data

The TECH-system type 337-PLI consists of: a motor control unit, actuators and an operating
unit. This motor control unit is available in 3 different versions and must be supplied from a
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proper PSU. TECH-system type 337-PLI is compatible with 7 different actuator types, as well
as 5 different standard LINAK controls.

Description of the system

The TECH-system type 337-PLI has been developed for industrial purposes and is composed
of two LINAK actuators. The system uses a specially designed motor control unit to ensure
that the actuators operate safely and in parallel.

If the motor control unit cannot maintain parallel operation between the actuators, the
actuators are halted to prevent the risk of personal injury or mechanical overload. The motor
control unit is fitted with a power switch and a temperature fuse with power gain.

The FORWARD and BACK commands can be received in continuous or impulse signal
mode. In continuous activating mode, the actuators continue to operate for as long as the
command signal is activated.

In impulse activating mode, only a single impulse is required to start and stop the
movement of the actuators.

An externally connected display can be used to configure the motor control unit to operate
various functions. For example, it is possible to adjust the acceleration/deceleration time,
limit the stroke length, etc.

The TECH-System type 337-PLI is compatible with a range of different LINAK actuators.
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Motor control unit: (pos.)

Type designation: TR-EM-337-PLI
Actuator connection: 4 actuators in parallel operation
Actuator power limit: 4 x 5A duty cycle 50%
4 x 7A duty cycle 25 %
Actuator voltage: 24V DC
Supply voltage to PCB: 10-35 V DC smoothed voltage
Current limit, setting: 1-10 A
PWM frequency: 2 kHz or 16 kHz
Ramp times: 0-2,5 seconds
Pulse input frequency max. 700 Hz
Pulse inputs: Positive/negative logic selection (10 kohm)
High =4-30V Low = 0-1V
Control inputs: 4-30V =0N/0-1V =OFF
Input impedance 10 kohm
Extra voltage output (AUX): 5V-max. 10 mA
Operating temperature (Ta): +5°C to +40°C

The motor control unit TR-EM-337-PLI is available in 3 versions:

1. Separate PCB: Order no. TR-EM-337-PLI-DK

2. PCB fitted in box: Order no. TR-EM-337-PLI-H-DK
3. PCB mounted on DIN rail for panel mounting Order no. TR-EM-337-PLI-R-DK
4. PCB fitted in box with power supply Order no. TR-EM-337-PLI-T230DK

Actuator (pos.2)

The system is compatible with the following LINAK actuators:
e Actuator LA20 w/dual hall sensor

e Actuator LA23 w/dual hall sensor

e Actuator LA31 w/dual hall sensor

e Actuator LA36 w/dual hall sensor

e Actuator LA40 w/dual hall sensor

e Column BLI w/dual hall sensor

e Column LC3 w/ dual hall sensor

See the appropriate product data sheets for additional information at www.linak.com
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Control device (pos.3)

The system is compatible with the following LINAK control devices.

- Desk-mounted operation, type DPIT:
- Desk-mounted operation, type TPT:

- Hand-held operation, type HB41T:

- Hand-held operation, type HBo6:

- Rocker switch for building in:

Other types of control devices can also be used.

Dimensions

Order no. DP1TTO0-000006
Order no. TP1010+00

Order no. HB41TO0O-000009
Order no. HB61TOO-000009
Order no. TR-1939.3314-00

Motor control unit TR-EM-337-PLI as separate PCB.

PCB height =25 mm
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(/) 3.2mm 135.0mm

O

I

72.5
65.0

O EM-337 PCB
QUPPLY
MOTORA &B PULSESA &B MOTORC &D PULSE

o

-
o

@R

POWER  RUN/
FAULT

SC&D CONTROL

S[C(elelele el [elelele

2 314|516

,L,O

clelelelele] [elelelelelale =
131 14 15| 16| 117118 20§21 p2 2425 27]2829 o

User manual |

Nov 2023, ver. 04



TR-EM-337-PLI | 10

TR-EM-337-PLI for mounting on DIN

rail for incorporating into an electrical

panel

Weight: approx. 200 g
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TR-EM-337-PLI mounted in plastic housing
without power supply

Weight: approx. 300 g
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EC Declaration of Incorporation

Declaration of incorporation
of partly completed Machinery

Directive 2006/42/EC Annex | B
The signatary Manufacturer and authorised to compile the relevant technical documentation
for partly completed Machinery and in response to a reasoned request by the national
authorities transmit the relevant information:

LINAK Danmark A/S

Meanstedsvej 9

DK-8600 Silkeborg

Declaras that the partly completed machineny:

Description: Linear Acluator system for operating up to four Actuators in parallel
Name: TECH-system

Type.: 337-PLI

Consisti .

LINAK Actuator type: LAZ0 or LAZ3 or LA or LA4D or LA3IE or
LC3 or BL1

Moter controller unit: EM-337PLI

Operating unit; HB40 or TP or DP1 and/or SLS andior SILS

comply with the following parts of the essential health and safety requirements of the
Directive 2006/42/EC Annex |-

1.2.1-safety and reliabllity of the contral system; 1.2.2-conlral device; 1.2.3-starting; 1.2.4,1-5topping;
1.2.6fallure of the power system; 1.3.2-risk of brake-up during operation; 1.3, T+isks refated moving
parts; 1.3.8choice of proteclion against risks ansing moving pars.

comply with the requirements of the following EC Directive, Electromagnetic compatibility
2004/108/EF and complies with the following harmaonized standards:

- EMN-550Z2B
- EMN-Gi000-8-2
EM-G1000-G-4

The partly completed Machinery must not be put into service until the final machinery into
which itis to be incorporated has been declared in conformity with the provisicns of the
Directive 2006/42/EC and ather relevant Direclives, where appropriate.

Date Silkebarg Mame and signature
| / _ Technical chief
|- 1L Thamas Petersen Skovbjerg

“Thomas ook {&b‘y
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UK Declaration of Incorporation

UK Declaration of incorporation
of partly completed Machinery

Supply of Machinery (Safety) Regulations 2008, Schedule 2, Par 1:

The signatory Manufacturer and authorised to compile the relevant technical documentation for parthy
completed Machinery and in response to a reasoned request by the national autharities transmil the
relevant information:

LINAK Danmark A/S
Menstedsvej 9
DK-BE600 Silkeborg

Declares that the partly completed machinery:

Dizcription: Linear Actuator system for operating up to 4 Actuators or Lifting column's
simultansous (parallel).
Mame: TECH-system
Type: 337-PLI
af:

LINAK Actuatar type: LAZ0 or LA23 or LA3G or LA4D or

LINAK Lifting column’s: BL1 or LC3

Motor controlier wnit: EM-337-PLI

Operating unil: HB40 or HB50 or TP or DP1 and/or SLS

andfor SILS

comply with the following parts of the essential health and safety requirements of the Supply af
Machinery (Safety) Regulations 2008, Schedule 2, Par 1:

1.2 1-safety and reliability of the control system; 1.2.2-control device; 1.2.3-starting; 1.2.4.1-stopping;
1.2.6-falivre of the power system; 1.3.2-risk of brake-up during operation; 1,3.7-risks related moving
parts; 1.3.8«choice of protection against risks arsing moving parts .

Complies with Electromagnetic Compatibility Regulations 2016 according to following
standards:

BS EN 61000-6-2:2005/AC: 2005

BS EN 61000-6-3:2007/A1:2011/AC: 2012

The partly completed Machinery musl not be put into service until the final machinery into which it is to
be incomorated has been declared in conformity with the provisions of Supply of Machinery (Safaty)
Regulations 2008 and other relevant Directives, where appropriate,

Silkeborg MName and signglure

Date:
2/ - 23 efrica
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Connection and installation

Screw terminals are used to connect the TR-EM-337-PLI motor control unit. A general description of
the individual terminals is presented below. See the diagrams later in this manual for information
about the correct connection of the different actuators.

Fitting the motor control unit

The motor control unit TR-EM-337-PLlI is available in 3 versions:

1. Separate PCB: Order no. TR-EM-337-PLI
2. PCB fitted in box: Order no. TR-EM-337-PLI-H
3. PCB mounted on DIN rail for panel mounting Order no. TR-EM-337-PLI-R

Separate PCB - TR-EM-337-PLI
The PCB is fitted using four 3 mm diameter screws and connected to an external power supply.

The height of the PCB is 25 mm.

142.0mm
Qj 3.2mm 135.0mm
—0O EM-337A PCB Rs4g5  [E0] O
terminal
: : : S : : S temingl ®
/Bg
e e e e e e e e e e e |ndicali0n|ed A g
e {fau\t) gndg
o o0
. . OO
... ....................sensorsupply 6°
el I : - select
al g e : fault out
o 18V R-bi pull-up res.
- ol s S oy
R R TR L PR R REREP R RRERERE 5 5V Pegeny
AU / Rin ext. OE
pin 28
SUPPLY socket D 3|
MOTORA & B PULSES A & B MOTORC & D PULSESC&D CONTROL
) i e
0O 1 2 31415 |5 8 21\ 13| 14| 15] 18] L7 p2 | |23]24]25 28 '®)
R T T I o I
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PCB fitted in box - TR-EM-337-PLI-H:

The PCB is fitted using four 3 mm diameter screws and connected to an external power supply. The
box complies with encapsulation class IP66 and is thus well-suited to outdoor installation.

1501

7

T

T

(Y RNV AN

1xPG11, 9xPG9

PCB fitted on DIN rail for panel installation - TR-EM-337-PLI-R

The PCB is mounted on a DIN rail and connected to an external power supply.

142
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Fitting a DC-DC converter

When using a pair of LA20, LA23 or LA40 actuator, the DC voltage to the Hall sensor in the actuator
must be regulated to a constant 12 V. To do this, fit the DC-DC converter, EM-311-DK

The converter is easily fitted in the TR-EM-000-T-230 box beside the transformer. The converter must
be ordered separately.

DC-DC converter

Order no.. EM-311-DK

To connect the converter, see diagram on page 23.

Connection of the motor control unit

142.0mm

@SEmm 135.0mm ;)
|
__b EM-337A PCB Rs-485 IEI® d)
terminal
...... e r:rsvglm/
FE B s
Indication led | A |3
B T S (fault) [ gnd|s3
o — 1l conrie
- o S o - - X Oc connector
. sensor supply o©
b - select
~| @ R e : oo fault out
S S S S . S 18V R-bias pull-upres.
y Ppin23 kel g
"safety”
e T / Rin ext. | & | BRAKE OUT
Piﬂck 28 FAULT QUT
SUPPLY sockel DS][ nA
e el MOTORA & B PULSESA &B MOTORC & D
7470 1 2 |3 41516 EEMEI 13] 14| 15] 16
L L | [ | |
fuse . . C’gog_ +| - +| o 8883_‘0 . =
1035V 22l 22 Iz E == == EE’%%:E‘ oo
%%’%’—gﬁ‘g ==E_32§ '3 'g
0V gnd 2 5l g 3 & 3 |3
o w0 5w
— B L 3
o
. E<3CEE3
T T a =29 o
[t l T 2282
| | G =
A B LC B o
T y i
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Terminal 1:

Terminal 2:

Terminal 3:

Terminal 4:
Terminal 5:

Terminal 6:
Terminal 7:

Terminal 8:
Terminal 9:
Terminal 10:
Terminal 11:
Terminal 12
Terminal 13:
Terminal 14:
Terminal 15:
Terminal 16:
Terminal 17:
Terminal 18:
Terminal 19:

Terminal 20:

Terminal 21:

Terminal 22:
Terminal 23:
Terminal 24:
Terminal 25:
Terminal 26:
Terminal 27:
Terminal 28:
Terminal 29:

Supply voltage (+ 12-24 V DC) smoothed voltage
Supply voltage (- gnd)

Voltage to motor on actuator 1
Voltage to motor on actuator 1
Voltage to motor on actuator 2
Voltage to motor on actuator 2

Hall signal A from actuator 1

Hall signal B from actuator 1

Hall signal A from actuator 2

Hall signal B from actuator 2

Hall sensor + supply actuator1and 2
Hall sensor GND actuator 1and 2
Voltage to motor on actuator 3
Voltage to motor on actuator 3
Voltage to motor on actuator 4
Voltage to motor on actuator 4

Hall signal A from actuator 3

Hall signal B from actuator 3

Hall signal A from actuator 4

Hall signal B from actuator 4

Hall sensor + supply actuator 3and 4
Hall sensor GND actuator 3 and 4
Input-2

N/A

Reset/Home

Input 1

FW

BW

5v

Installing the actuators

When installing actuators, it is important to make sure that the actuators can move freely along their
full stroke length, without being limited by the mechanical construction. It is also important to ensure
that the application is not subjected to uneven twisting and traction, nor to unevenly distributed load.

never the outer tube of the spindle or the motor housing.

{ NB! The actuator must only be secured using the piston end and rear fastening plate —

For additional information, please refer to the data sheet for the actuator in guestion.

?

maks. + 1,5°

maks. = 1,5°

User manual
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NB! The actuators must only be fastened in the piston rod end and back fixture — never on the outer
tubes of the spindle or the motor housing.

Never use set screws with through thread because of the risk of "over-tightening" the bolt and
thereby damaging the piston rod end of the actuator. Instead, use fitting bolts or shaft bolt
adapted to the task.

Securing the system

Always make sure to secure against pinching of fingers when mounting and servicing. It may be
necessary with shielding of spindle and any activating arms.

Installing the columns

When mounting more than one BL1you need to consider the fixation. The reason why it is
important only to fix one column, is that the columns will not move exactly in parallel—even if
you have positioning such as hall.

If more than one column is fixed it can lead to dangerous situations.
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BL1 Installation guidelines

e BLlisforuse in push applications, and can be mounted in both directions (smallest profile down, or
up). Note: The cable outlet can be positioned at the top (smallest profile). If the option with
integrated cable is chosen, the cable outlet can also be positioned at the bottom (biggest profile).

e NolPrating applieswhen BL1is mounted with the largest profile at the top (see
illustration).

e Itisverysimpleto mountthe BLIin the application using the 4 mounting holes in both
endplates.

e Use 4 self-tapping screws, in each end, for mounting to the application.

e UseEJOT PTtype DG @8, screw depth must be min.30 mm in aluminium profile. Screw
torque:15-17 Nm.

e Ifthecolumn hasbeenloosened from the application,itisvery important that the self-
tapping screws are mounted in the same thread, to ensure the same strength in the thread.
Therefore we recommend that the screws are loosened no more than1 or 2 times.

BLlisforusein push applicationsto obtain IPX6. The mounting direction must be with the largest
profile down. Itis very simple to mount the BL1in the application using the 4 self-tapping screws in
the mounting holes of both endplates.
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Mounting holes

/77.1:|:O.6\
[

16.2+. .

Mounting holes

Min. 30 mm

f
\

, 113.3+0.8

i (o)

— Drain hole —

®
153.6+0.8

Mounting holes
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Mounting plate-kit

The mounting plate in the application must cover the entire top plate of BL1and be strong
enough to carry the load. We recommend using LINAK mounting plate-kit consisting of a
top- and bottom-plate.

Ordering no.: 0808041

Top plate

145

[ 1]

Bottom plate

150
1175

i s \_@

200
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&

Recommendations

e The mounting plate in the application must cover the entire top plate of BL1and be strong
enough to carry the load.
e Remember tosecure the cable mounted in the top of the column to the application, so that
it cannot be pulled out of the column. We recommend to use LINAK cable:
o Lockkit for BL1with motor cable: 0808040
o thescrewsincluded inthe kit.
e For motor cable mounted at the top, use the long screw with the coarse thread. Screw
torque 1.7 Nm.
e For motor cable mounted at the bottom and for cable through, use the short screw with
the fine thread. Screw torque 2.7 Nm.
e Electro Static Discharges:
There is no electrical connection through the length of the BL1 column. Therefore, to avoid ESD
issues, consider external potential alignment between the top and bottom of the bed frame.
e Toconnect for further earth wiring in the application, use an appropriate g8mm cable shoe
under one of the 8mm screws at both the top plate and the bottom plate.

¢ Remembertomountthe blind plugsinthetop plate ifthe motor cable is connected from the
bottom plate to ensure the IPX6 protection.

Cable lock on BL1

Cable lock
order.no. 0808040
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LC3 Mounting guidelines.

LC3is for use in push or pull applications and can be mounted in both directions — largest profile
down or largest profile up. LC3 must be specified for specific mounting direction.

When the LC3 is mounted with the largest profile upwards, the column has IPX6 protection. The
LC3 must be fully retracted to be rated IPX6.

If the column is to be used with a high off-center load, we recommend installing the weight

in one of the 3 ways illustrated by the green symbols. It is not recommended to install the

weight on the opposite side of the mechanical end stop asillustrated with the red symbol.
This installation can create an uneven movement when the lifting column reaches the end

stop position.

It is very simple to mount the LC3 in the application using the 4x M10 mounting holes in both
endplates. Use 4 pcs. M10 8.8 screws at each end of the column for mounting to the application.
The screw depth must be min. 20 mm and max. 30 mm in the aluminum profile.

Screw torque: 35 Nm.
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3-stage LC3
Top plate M10x1.5 M10x1 5 Bottom plate
101£0.5 146+0.5
o U YUY @
| '
o ] = o4 @@ @@ =
@) = o
H = © 90 Y
é . °o® °® o ci_o
! = ‘e’ fe’ o=
&/ °
®) o fl =+[1fle
2-stage LC3
Top plate M10x1.0 M10x1.5 Bottom plate
1012£0.5 129£0.5
P N 7o UU
@ @[(L
O ®e g
7 Yo 20 1
S L °® °® Q
@@/@
Recommendations:

e |t is recommended to use screws with thread-lock adhesive.

e Screws of high quality steel 8.8 or 10.9 must be used to secure safe mounting of the LC3 to
the application.

e Please follow the important LC3 mounting guidelines.

e LC3isforusein push or pull applications, cable outlet from smallest profile (top) or biggest
profile (bottom). See top and bottom plate dimensions.

¢ When washing according to IPX6 parameters please notice that the large profile of the LC3
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column must be placed upwards (bottom up).

¢ Werecommend making a functional test of the application with all accessories
connected before putting it into operation.

e Regularcleaningisrecommended to reduce bacteria and increase the hygiene level.

e Intended for indoor use only

e Notintended for use in harsh environments like e.g. pool environment, marine
environment and agriculture buildings with ammonia vapors.

e When washing according to IPX6 parameters, it is not allowed to splash water
directly onto the zinc frames between the profiles. Direct splashing is only
permitted on the retracted aluminium profiles.

AN

Warnings

e Alwayscheckcorrect assembly after mounting and service to ensure that the cable locks
are mounted.

e Ensurethatthecablecannot be squeezed, pulled or subjected to any other stress or
damages.

e LC3isheavy (morethan10 kg). To avoid personal injury and product damage, DO NOT
DROP!

e Do not exceed the max. pull load specified on the label.

¢ Do not add dynamic load when changing between pull and push.

e Do not adjust anything during movement or while connected to mains, it can cause
personal injury.

e To avoid cable interruption and actuator defects make a proper cable installation and
inspect regularly for wear, damage and jarring sound. Defective parts must be replaced.

e After service inspection, the application must be tested for correct functionality before it is
put into operation, to avoid misalignment between two columns moving in parallel.

e LINAKrecommend using a safety nutin medical applications! LC3 has safety nut as
standard.

e Do notloosenanyscrews onthe LC3, this can cause collapse of the column!

¢ LINAK recommends making regular measurement of Class 1 protective ground
conductivity in the application to avoid a disconnected grounding cable. If there are
worn out or defect parts, the complete LC3 must be replaced.

e [Interconnecting cables must remain plugged in during cleaning to prevent the ingress
of water.

e Alwaysretract the LC3 column fully to obtain IPX6 protection class.
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Connection of LINAK actuators / columns

LINAK actuators are delivered with either fixed cables or with exchangeable cables fitted with
connectors in both ends.

&

Note! The motor control unit must be programmed to fit the parameters for the actuator in question.
(See parameter list later in this manual)

The new generation of actuators is fitted with minifit plugs in the motor housing and are thus
supplied without fitted cables. In contrast to the cable types mentioned above, the supply and signal
conductors have now been separated and are thus in individual cables.

LA36 motor- and signal cable

The motor- and signal cable for LA36 is exchangeable and in one end equipped with Minifit plugs that
fits the motor house.

Motor cable

Signal cable
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LA23 cable

The motor cable for LA23 is exchangeable and in one end equipped with a Minifit plug that fits the
motor house and besides that a cable lock must be used to secure the cable in its position. A cable

lock must be ordered separately Order no. 0231037

Cable

Hall A
(Yellow)

[ ]Lo]

Gnd
(Hall -)
(Black

1EE
e

Cable lock:

Push the lock
in place after
mounting the
cable

Hall B
(Green)

Voo
(Hall+)
(Red)

(Blue

M+
(Brown
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LA20 cable

The motor cable for LA20 is exchangeable and in one end equipped with a Minifit plug that fits the
motor house and besides that a cable lock must be used to secure the cable in its position. The cable
lock for LA20 is included and must not be ordered separately. Please follow the instructions below to

mount / remove the cable.

To mount the cable:

To remove / change the cable:

Step 1:

Mount the cable in the actuator

Step 2:

Press the cable lock into place

Step I:

Place a screwdriver in the hole in
the back fixture of the actuator

Step 2:

Push to remove the cable lock
and remove / change the cable
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LA4O cable

The motor cable for LA4O is exchangeable and in one end equipped with a Minifit plug that fits the
motor house. Cable lock is not to be used on this actuator type.

BL1 cable

[e][5][<]
Bl

4R

The motor cable for BL1 is exchangeable and in one end equipped with a Minifit plug that fits the
socket in the top plate. We recommend using cable lock to secure the cable to fall out during
operation. Cable lock kit must be ordered separately Order no.: 0808040

Hall A
(Yellow)

Hall B
(Green)

Gnd
(Hall -)
(Black

VCC
(Hall+)
(Red)

M-
(Blue

:
(Brown
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LC3 cable

The motor cable for LC3 is exchangeable and in one end equipped with a 6 pole Minifit plug that fits
the female part on LC3. LINAK recommmend using motor cable order no.0964451-A

__ L o )
¥ 6 pole Minifit
female plug
Cable 0964451-A
_ 3730+30
J1
=
= = A
Connection table
- AWG | Color
1 |26 |Black
2 |28 ‘Yellow
3 |18 |Blue
4 |26 |Green
5 |26 |Red
& |18 |Brown
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Connection diagram for LINAK actuators

The following pages present diagrams for the various types of actuators.

e Actuator LA20 w/dual hall sensor
e Actuator LA23 w/dual hall sensor
e Actuator LA31 w/dual hall sensor
e Actuator LA36 w/dual hall sensor
e Actuator LA40 w/dual hall sensor
e Column BLI w/dual hall sensor

e Column LC3 w/ dual hall sensor
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Parameter Values
LA 20 - Dual Hall v
1=0
2=35
3=1
_— 4 =1
T LA20 @ Blue (PIN) 5=1
Brown (PIN3) 6=1
Blue (PIN3) T=2
Brown (PING) g = ?00
Yellow (PIN4) .
Green (PINS) ::10 - ?g
Yellow (PIN4) =
LAZ0 Green (PINS) 12=15
13=0
14=3
Blue (PIN) 15=5
Brown (PIN3) 16=2
Blue (PING) 17 =50
18=0
LA20 Brown (PIN3)
Yellow (PINS) 19=0
elow —_
Green (PINS) 20=10
Yellow (PIN4) ] 21=0
Green (PINS) DIF - Switch 22 = 65000
23=0
18v 24=0
LA20 Black 25=1
PINT) 26=1
EM-311-DK %g - g
|I El ] LT -
Red
{PIN2)
Parameter Values
LA 23 - Dual Hall 035
1=0
- O 2=35
~ (D 3=1
o 4=1
' Blue (PING) 5=1
@' Brown (PIN3) 6="1
\ Blue (PIN3) 71=2
\ Brown (PING) g = ?00
Yellow (PIN4) o
_/ Green (PINS) 10 = 60
Yellow (PIN4) 1M1=15
= ¢ o Green (PINS) 12=15
13=0
14=3
Blue (PING) 15=5
Brown (PIN3) 16=2
B Blue (PIN6) 17 =50
r Brown (PIN3) 18=0
Qm"‘ \ Yellow (PIN4) 19=0
el —
\ V/ Green (PINS) 20 : 10
\ Yellow (PINS) 21=0
/,/ Green (PINS) DIP - Switch 22 = 65000
) 23=0
’ 18y 24=0
7 ) 25=1
'L‘m{‘} Black 26=1
(PIN1) 27-0
' ' EM-311-DK 28=0
\ |I ] T
Red
[PIN2)
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LA 31 - Dual Hall

Parameter Values

o

R s T N QNN N S N - |

= = =2 D~ AW =

R,
sEWN=2O

|
)

15=5
16=2
17 =50
18=0
19=0
DIP - Switch 20=10
21=0
18 22 = 65000
23=0
24=0
25=1
26 =1
27 =0
28=0

LA 36 - Dual Hall

Parameter Values

10-30Vde
|+ 1=0
0] 2=35
L pa (]) 3=1
4=1
Brown 5=1
Blue 6=1
Brown T7=2
Blue 8=0
e 9=100
clow 10 = 60
Green
Yellow 11 =130
Green 12 =130
Red 13=0
Black 14=13
Brown 15=5
Blue 16=2
Brown 17 =50
Blue 18=0
e 19=0
oo 20=10
Green
Yeoolw _ 21=0
Green DIF - Switch 22 = 65000
Fed 23=0
Black oy 24-0
25=1
26 =1
27=0
26=0
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LA 40 - Dual Hall

10-35dc

_
LA40
LA40
LA40
Black
PINT)
LA40 EM-311-DK
II v BB
= =X K 3
Red
PINZ)

Blue (PING)
Brown (PIN3)
Blue (PIN3)
Brown (PING)
Yellow (PIN4)
Green (PINS)

Yellow (PIN4)
Green (PINS)

Blue (PING)
Brown (PIN3)
Blue (PING)
Brown (PIN3)
Yellow (PIN4)
Green (PINS)

Yellow (PIN4)
Green (PINS)

DIP - Switch

Parameter Values

]

_OMN =S aa aD

0o
0=60

=0o~ON& Wk =

16=2
17 =50
18=0
19=0
20=10
21=0
22 =65000
23=0
24=0
25=1
26=1
27=0
28=0
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Parameter Values

Il 1=0
2=35
3=1

~ 4=1

— /,/ Blue (PING) 5=1
Brown (PIN3) 6=1
/ Blue (PING) g = g
B (PIN3) =
= Orwn - 9-100
e 10 = 60
Yellow (PINS)
Ora::e (PIN4) 11 =50
ellow (PINS) 12 =50
13=0
14=3
Blue (PINE) 15 =10
Brown (PIN3) 16=2
p Blue (PING) 17 =50
/ | Brown (PIN3) ::g = g
/ Orange (PIN4) :
Yell 20=10
ow (PINS)
Orange (PIN4) 21=0
ellow (PINS) 22 = 65000
23=0
24 =0
25=1
26 =1
27 =4
| 2y B 28=0
Ehln\:illl-lDKl
\‘:

LC3 - Dual Hall

Use cables order no.0964451-A

Parameter Values

1035Vde
i 1=0
O 2=35
. 3=1
/ G) 4=1
—_— » @ | Blue (PING) 5=1
=M Brown PN3) 6=1
o D] Blue (PN3) 7=2
= (| Brown (PING) 8=0
Red (PIN4) S‘I;O_=1 gg
Green (PING)
= Red (PIN4) 11 =100
Green (PIN5) 12=100
13=0
14=3
Blue (PING) 15=10
Brown (PIN3) 16=2
Blue (PING) 17 =50
Brown (PIN3) 13 f g
Red (PIN4) 20 ; 10
Green (PINS)
Red (PIN4) ) 21=0
Green (PIN5)  DIP - Switch 22 = 65000
23=0
Black 18/ 24=0
(PINT) 25=1
EM-311-DK gg - 1
L e 2=0

Yellow
(PIN2)
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Connection diagram for LINAK control devices
(Max. Cable length =5 m)

HB41T + HB61T

FORWARD

25
26

2 Green
\ 28 Orange
29 Red
DP1T +TP1
FORWARD
BACK
25
26
27 Green
20 Blue
Rocker switch
FORWARD
1A
25
1 26
\ z
1B 28
\ 29

BACK
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Connection diagram for PLC and manual Control unit

(Cable length on the manual control unit above 5 m)

Exsample shown on HB41T

PLC

PLC- | out
supply

-GND

Red

10-35vdc

]

Green

Orange

Connection diagram for relays for Fault OUT on PLC

PLC

R
f&

Max. 50 mA

K1

eee
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Position read out via PLC

LA36 - Hall

10-35Vdc
-+

|-

e tw (D " Brown
@ 75/ = (D Blue
' / o (D Brown

/ — Blue

/ Yellow
o) _—

m Yellow
> O]
Lo — =0
X0
5 @
=D
PLe- | our & @
supply o (D

pa ra meter s ¢ gs Pulz frequenz between 10-40Hz

cleleiele

As standard, the TR-EM-337 motor control unit has 24 parameters th 51 ®hn be set to match the

individual application. For it to be possible to change these paramet&<{Dprogramming unit TR-EM-236
must be connected to the motor control unit.
NB! The control unit must be connected to a power supply while prgg

Programming unit TR-EM-236

Press ARROW DOWN for 2 seconds to call up the main menu of the programming unit. In the main
menu, use ARROW UP or ARROW DOWN to select the menu item required. To open the menu in
guestion, click the + (plus) button.
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To alter the parameter values, select the “Load & Edit”menu item

EM-236 INTERFACE UNIT

[ﬂoad & Edit |
Cory Lo device

2sec. 2sec.
menu save. no

EM-236 INTERFACE UNIT

=

(™)

yes | select

Value

Parameter in question.
In this case, 1 of 11.

Use the arrow keys to select the parameter you wish to alter. The parameter selected is shown in the
display as <1/11>, which means parameter 1 of 11. The value is presented in square brackets [] and can
be changed by pressing the plus or minus buttons.
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Once you have made the changes you require, save the new configuration by pressing ARROW UP for
at least 2 seconds.

Parameters

The following parameters can be adjusted as required or desired:

Motor voltage MAX:
Overvoltage:

PWM frequency:
Motor pulse logic:
Control mode:

Input -T:

Input-2:

Brake output activation:
Motor speed:

. Motor speed 2:

Current limit FW:
Current limit BW:

Start kick options

Fault output modes
Start ramp:

Stop ramp:

Pulse Lost reaction time:

. Safety reverse option:

Load compensation:

. Synchronization strength:
. REV. direction end stop:
. FW. Direction end stop:

Slow down before REV:

. Slow down before FW:

Serial line configuration

. Modbus address
. Number of motors 2-4
. Multiparallel Mode

Sets max voltage for the motors
Sets the overvoltage limit
Sets PWM frequency
Sets feedback NPN or PNP
Define whether pulse activating or continuous activating
on push is required
Choose function of pin 13 input
Choose function of pin 18 input
Choose brake function of pin 19
Choose the running speed of the motors
Choose the speed of the motors when running in speed-2
Sets the current limit FW
Sets the current limit BW
Motors starts short time with full power
Choose output mode on faults
Set ramp time, Start
Set ramp time, Stop
Delay time for pulse lost shutdown
Choose function of safety reverse
Choose amount of load compensation
Sets how strict the synchronization between
Sets end stop inwards
Sets end stop outwards
Sets when slow down in REV starts
Sets when slow down FW starts
Sets speed, parity and stop bit
Sets Modbus address
Sets number of motors
Choose if multiparallel or not
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Explanation of parameters

The following section presents a more detailed explanation of the individual parameters. Set the
parameters by entering a number in the display.

NB! LINAK recommended parameters are presented in { } after each description below.

1

Motor voltage:

2

Overvoltage:

3

PWM frequency:

4

Motor pulse logic:

This parameter sets the max voltage to the motor.

The following options are available:
0-9 = Regulation disabled
10-50 = Max motor voltages in volts.

{0}

This parameter set the max supply voltage.
(Do not set higher than supply max. 35V)

The following options are available:

15-60V
{35}

This parameter sets the PWM frequency.

The following options are available:

1=2kHz
2 =16kHz
{7}

This parameter sets the pulse logic of the feedback from the actuators.
The following options are available:

1=PNP
2=NPN
2}
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5

Control mode: This parameter is used to set the control mode.

The following options are available:

T=continuous (run as long as command is active)
2=impulse (short command starts run)
3=impulse-2 (impulse, direction change without stop)

{1}

Input-T:

Input-2:

Brake output activation.

This parameter is used to set the function of input-1 (pin 13)
The following options are available:

1=stop

2 = speed 2 activation

3 =end limit fw direction closing contact (N.O.)
4 = end limit fw direction opening contact (N.C))
5 =disable

{1}

This parameter is used to set the function of input-1 (pin 23)
The following options are available:

1 = safety switch input with opening contact (N.C.)

2 = safety switch input with closing contact (N.O.)

3 = safety switch input with (N.O.) contact and line monitor
4 = speed 2 activation

5 = end limit bw direction closing contact (N.O.)

6 = end limit bw direction opening contact (N.C.)

7 = disable

{2}

This parameter is used to set the function of brake output (pin 32)
The following options are available:

0 = overvoltage

1="run" indication, activated when motor run

2="end" indication, activated when it has stopped at the "end limit"

0}
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Motor speed:

10

Motor speed-2:

11

Current limit FW:

This parameter is used to set the speed of the motor (20-100%):

The following options are available:
20-100
{100}

This parameter is used to set speed-2. This parameter sets the homing
speed, as well as in slow down area when approaching end point. Speed-
2 can also be activated with input- Tor input-2 if particular function is
selected with input options parameter.

The following options are available:
20-100
{60}

Both motors has own current limit measuring, if current of another
motor exceeds the current limit, then both motors will shut down.
Overcurrent shut down is disabled during start ramp, but the current
limitation is always active and it protects against over torque. Current
can be set separately for FW and BW direction with parameter 11 and 12.

The following options are available:
1-250
{100}

User manual | Nov 2023, ver. 04



TR-EM-337-PLI | 43

12

Current limit BW:

13

Start kick options:

14

Fault output modes:

15

Start ramp:.

Both motor has own current limit measuring, if current of another motor
exceeds the current limit, then both motor will shut down. Overcurrent
shut down is disabled during start ramp, but the current limitation is
always active and it protects against over torque. Current can be set
separately for FW and BW direction with parameter 11 and 12.

The following options are available:
1-250
{100}

This routine can be given after homing or I-trip. It means that motors
starts short time with full power to release possible mechanical stuck.
This configured with param. 13

The following options are available:

1-250

0 = Disabled

1= Start kick after homing (std.)

2-255 = Start also after I-trip and the param. value defines start kick time
as milliseconds.

{0}

1= output activates (= pull down ) if fault detected

2= output shifting on/off, if homing fault

3= output shifting on/off in phase with indication led
{1}

This parameter is used to set the start ramp.

The following options are available:
0,1-25sec. 1-25
{10}
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16
Stop ramp:

17

This parameter is used to set the start ramp.

The following options are available:
0,1-2,5sec./1-25
{2}

Pulse Lost reaction time. O-1 sec.

18

Safety reverse option:.

19

Load compensation.

The following options are available:
0-100
{50}

This function reversing motors automatically if one or both meets
obstacle. With this parameter the direction when function is triggered
and also how long time motor reversing. This function triggers on from
current limit or with safety switch commmand. NOTICE ! safety switch

inputs triggers this function only in FW direction.

The following options are available:
0-30

O= disabled

1-10s reversing time both dir.

11-20 reversing time 1-10s. only FW. Dir
21-30 reversing time 1-10s only BW. Dir

{0}

If the motor seems weak when using a slow speed ( speed-2 )
its endurance can be improved with compensation parameter
19. Slowly increase the parameter’s value for example by 10
units and make loading test, repeat this until you get torque
enough for low speed. However, setting a too high value will
make the motor twitch.

The following options are available:
0-255
{0}
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20

Synchronization strength. This parameter defines how strong synchronization is between
motor A and B. The bigger value means stronger synchronization,
which means that motors follow stronger to each other, but too big value
could generate twitching.

The following options are available:

1-50
{15}
21
Rev. dir. end stop: Set virtual end stop in reverse direction
The following options are available:
0-65000
{5}
22
FW. dir. end stop: Set virtual end stop in forward direction
The following options are available:
0-65000
{1000}
23
Slow down before REV end: Set slow down points. Motors will slow down to speed -2
The following options are available:
0-65000
{10}
24
Slow down before FW end: Set slow down points. Motors will slow down to speed -2

The following options are available:
0-65000
{10}
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25

Serial line configuration.: Set speed, parity and number of stop bits
1=9600 bps 8N1
2 =9600 bps 8N2
3 =9600 bps 8E1
4 =9600 bps 801
5=19200 bps 8N1
6 =19200 bps 8N2
7 =19200 bps 8E1
8 =19200 bps 801

26
Modbus address: 1-247
27
Number of motors: Sets the number of motors connected (2-4)
2=Aand B. (Cand D disabled)
3=A,BandC. (D disabled)
4 =allinuse AB,C and D
28
Multiparallel Mode: 0 = Multiparallel Disabled (terminals 24 and 26 normal use)
1= Multiparallel Enabled (terminals 24 and 26 work as pulse input)
Start-up /operation

Before starting to use the system, it is important that all parameters have been set correctly according
to the diagram. The first time the system is used, it must be initialized to ensure that the actuators are
operating identically. The system is then ready for operation and the TR-EM-236 portable serial

interface handset can be disconnected.

Initialization

START THE HOMING CYCLE

The homing routine is activated with HOME input with 55 command or it
can be started with 10 second simultaneously command with FW and BW
inputs. After starting, the ind. led on card turn on. Same time the motors
starts to run in BW direction until they meet their end points. If only one
motor reaches mechanical end, then start homing routine again so many
times that all motors reach mechanical end.

Notice ! don't stop the homing until led has turned off

keep command on until 2 second after motors has stopped.

Notice If indication ledstay blinking then homing is failed - try again
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IMPORTANT! The keys must be pressed throughout the initialization process, or the
control unit will stop communicating with the actuators and the procedure will have
to be restarted.

Appropriate use:

The system is only intended/designed for use as a component part in machinery or
equipment used in an industrial environment.

After fitting, test the system to check that it functions correctly.

The application must be allowed free movement along the full stroke length of the actuator.
Bolts attached to the actuator's piston rod eye and back fixture must be secure.

Ensure that the system is connected to the correct voltage.

Inappropriate use:

Duty cycle must not exceed 10%: max. 2 min. operation followed by an 18-minute pause
The actuator must not bear a load in excess of the max. load stated on the data plate.
The actuator must not bear a transverse load.

The actuator must not be subjected to knocks and violent jolts.

Unevenly distributed loads will exert oblique stress on the actuators.

The system must not be connected to a different voltage than the voltage stated on the
data plate.

The control box and power supply must not be covered.

The equipment is not suitable for use in the vicinity of flammable, anaesthetic mixtures of
air, oxygen or nitrous oxide (laughing gas).

The system is not suitable for applications which can be described as:

medical devices

equipment for use in the offshore industry (ATEX)

aircraft

nuclear power plant

The system must not be used until it is incorporated into the end product.

O O O O

Maintenance

Clean the surface of the systems at appropriate intervals to remove dust and dirt, and check
for signs of damage and breakage.

Check all connections, cables, housing and connectors, and check that the system
functions correctly.

With the exception of motor control units with PCB or those prepared for mounting in an
electrical panel, the control boxes are sealed and maintenance-free.

Check all connections, cables, housing and contacts.

For actuators with sealing class IPX6 rating and better: If cleaned using water, these units
should only be washed when the piston rod (spindle) is fully extended.

Service operation

In some situations, it may be necessary to operate the actuators individually. This function can be
established by connecting two pushbuttons to terminal 11 (actuator 1) and terminal 12 (actuator 2).
(See the connection diagram for operating units on page 26).
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Using the control unit - ARROW UP or ARROW DOWN - while simultaneously depressing the
push-button for the actuator in question, only the actuator in question will operate.

I WARNING! Make sure that the application will not be twisted or deformed if one of
the actuators is not operating.

Reading monitoring values

By using programming unit TR-EM-236, it is possible to read the current values for the system. Four
values can be displayed.

EM-236 INTERFACE UNIT EM-236 INTERFACE UNIT

2sec 2sec
menu save no yes | select

In the main menu, use ARROW DOWN to select the “Monitor Values” menu.

Explanation of monitoring values

Actuator A pulse counter value
Actuator B pulse counter value
Actuator C pulse counter value
10. Actuator D pulse counter value
1. Channel E pulse counter value

1. Fault code, as indication led blink count
2. Actuator A current 0,JA/digit
3. Actuator B current 0,JA/digit
4. Actuator C current 0,JA/digit
5. Actuator D current 0,JA/digit
6. Current limit setting 0.1A/digit
7.

8.

9.

12. Operating voltage 0.075V / digit
13. Safety edge 0.05V/digit
Operation

Before operation it is important that all parameters have been set correctly according to the diagram.
The first time the system is used, it must be initialized to ensure that the actuators are operating
identically. The system is then ready for operation and the TR-EM-236 programming unit can be
disconnected.
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Initialization (Homing)

The initialization routine can be started by pressing *(ARROW UP and ARROW DOWN) simultaneously
for 3 seconds, or by sending an incoming signal to “Home input terminal, 16”. If parameter no. 11 -
Power on - is set to “1”, the initialization routine will be started every time current is connected to the
unit. The initialization routine can be interrupted with a new FORWARD or BACK command or a STOP
signal. When the initialization routine starts, both actuators begin to move in the same direction and
will continue to operate until the power limit stops the motor or the pulses cease. During the routine,
the error LED flashes slowly. When it stops flashing, and both motors have stopped, the unit has reset
the pulse counters. The unit is now initialized and ready to use.

*(Only applies if LINAK operating units are used)

&

IMPORTANT! The buttons must be kept pressed throughout the initialization process or the control
unit will lose connection with the actuators and the procedure will have to be restarted.

Troubleshooting

If an error occurs, the actuators will stop operating and the error condition will be indicated by a red
LED on the PCB. The LEDs are visible when the cover of the control unit is removed.

i

Red LED =
Error status
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Reading errors

In the event of an error, the red LED will flash. The flashes have the following meaning:

Number of Meaning Check this

flashes

1flash Homing failed or position corrupted | - Initialize the system

2 flashes Overcurrent Reduce the load. Check the current
cut-off value

3 flashes No pulses detected Check Cables and connections

4 flashes Motor position difference too big - Initialize the system

(synchronisation error)

5 flashes Overvoltage Check the power supply
6 flashes Safety edge wiring failure
7 flashes Check Bus connection

Bus time-out

Resetting errors

Current limit and pulse lost faults can be reset with short command for RES/HOME input. or
with new BW or FW command. Difference limit and homing fail errors need to reset by
doing "homing" routine. Overvoltage and Overtemp. errors will be reset automatically when
error situation disappear.

Trouble shooting at Homing

1. Motor run only about second and ind. led blinking
a. - check parameter 4
b. - check pulse sensor voltage
c. - pulse sensor phasing wrong = wrong counting direction swap the pulse wires -motor
run wrong direction = swap motor wires
2. Motor not run at all:
a. -current limit is too low, check parameters 11 and 12
b. -motor or system is mechanically stuck
3. The homing works, but into the wrong direction, then swap the motor wires and swap the
pulse sensor wires.
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Disposal of LINAK products

To dispose of LINAK products, start by sorting them into different categories for recycling or
incineration. We recommend that you dismantle your product as fully as possible for disposal, and
that you reuse the parts. Sorting categories may include:

metal, plastic, cables, combustible material and material for recycling. It is possible to subdivide within
some of these categories. For example, “metal” can be subdivided into steel and aluminium, while
“plastic” can be divided into ABS and PP. As an example of sorting, the table below illustrates the
various categories under which the LINAK components are to be sorted.

Product Component Recycling group
Actuator: Spindle and motor Metal scrap
Plastic housing Plastic recycling or combustion
Cable Cable scrap or combustion
Control box: PC-board Electronics scrap
Plastic housing Plastic recycling or combustion
Cable Cable scrap or combustion
Transformer Metal scrap
Batteries Recoverable resources
Control: Plastic housing Plastic recycling or combustion
Cable Cable scrap or combustion
PC-board Electronics scrap
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