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1 Technical Sheet  Safedoor  
Safedoor  is a unique automatic door system, especially designed for robotic tending of 
CNC machines.  The Safedoor system  is also an ideal solution for CNC tending without 
a robot, improving opera tor ergonomics.  

The system contains actuator(s), and a controller which together enables safe, fast,  and 
reliable operation of a CNC machine door.  

With adjustable travel speed and built -in force monitoring it is capable of safe 
operation alongside human operators.  

Features  
¶ Easy installation, programming, and risk assessment  
¶ Optimized for integration with collaborative robots.  
¶ Fast and silent  operation . 
¶ Automatic door size adjustment  
¶ Force control optimized for safe and reliable operation.  
¶ Emergency stop input for simultaneous stop when CNC and/or robot is 

emergency stopped.  
¶ Capable of handling both single and double door CNC machines . 
¶ Flexibl e mounting brackets for easy integration with  different CNC machines . 

 Minimum  Typical  Maximum  Unit  
Stroke , S 600  

(23.6) 
- 1600  

(63) 
mm  
(in)  

Installation length  S + 225 
(S+8.86) 

- 2*S + 225 
(2*S + 8.86) 

mm  
(in ) 

Adjustable S peed  250 
(9.8) 

375 
(14.8) 

500  
(19.7) 

mm/s  
(in/s)  

Open/close  time @ 750 mm   3.1*  s 
Exerted f orce    150 N 
Door  weight   

 
100 
220  

400  
880  

kg  
lb  

* Traversal s peed depends on settings and dynamic parameters of the specific door. See Configuration  on 
page 22.  



 
 

 Specifications  
IP rating, controller  IP66  
IP rating, actuator  IP54  
Digital interfaces  24V galvanically isolated I/Os  

Robot Integrations  URCap, Universal Robots (Polyscope ẳ 3.14 or 5.9) 
Omron Components, TM Robots (TMFLOW ẳ 1.76.3300) 
Fanuc Plugin, CRX robots (Version ẳ 9.40P/06 ) 
Doosan App, Series A, H and M Robots (Version ẳ V2.7.3) 
ABB Add -in, Wizard blocks for GoFa, SWIFTI, single -arm -
YuMi, IRB 1100 and IRB 1300  
Kuka iiQKA.OS (Version  ẳ 1.0) 
Kassow CBun  

Dimensions, controller  300  x 300  x 155 mm  
(11.8 x 11.8 x 6.1 inch ) 

Dimensions, actuator  S+253 x 160 x 90  mm  
(S+10 x 6.3 x 3.5 in ) 

Actuator cable  5 m  
(16.4 ft) 

Weight, controller  6.6 kg  
(14.5 lb ) 

Weight, actuator  5 - 12 kg, depending on stroke  
(11 - 26 lb , depending on stroke ) 

 

Typical applications  
¶ CNC machine tending by collaborative robots  
¶ CNC machine tending by operators, improving ergonomics  
¶ Automatic operation of CNC machines with one or two doors  

Operating Conditions  
 Min.  Typical  Max. Unit  
Input voltage  90 230/ 110 260 VAC 

Input voltage frequency  47  50/60 63 Hz 

External fuse  6 - 16 A 

Operating temperature, ambient  0 - 50 ɕC 

 32 - 122 ύf 

Relative humidity (non -condensing)  10 - 95 % 

Calculated MTBF (5 min cycle)  33,000    hours  

  



 

 

What is  in the box?  
The system is composed of two packages:  one with the controller and another package  
per actuator . Depending on the type of CNC machine, you will need a controller 
package and either one or two actuator packages.  

The controller package contains  

¶ Safedoor Controller  
o Power supply (110/220VAC to 24VDC)  
o 5m power cable (N+L+PE)  
o Printed instruction manual  

¶ USB stick, containing:  
o Digital instruction manual  
o URCap for Universal Robots  (PolyScope v. 3.14 / 5.9 and above)  
o Components for Omron TM Robots  (TMFLOW 1.76.3300 and above)  
o Plugin for Fanuc CRX Robots  (Controller Software V9.40P/06 and above)  
o App for Doosan Series A, M and H  Rob ots  (Controller software V2.7.3 and 

above)  
o Add -in for ABB robots, Wizard blocks for  GoFa, SWIFTI, single -arm YuMi , 

IRB 1100 and IRB 1300 , KUKA  KR C5 Micro  
o Kassow CBun  

¶ Operator panel with 5m cable  

 

  

https://www.universal-robots.com/
https://automation.omron.com/en/us/products/families/collaborative-robots
https://crx.fanuc.eu/
https://www.doosanrobotics.com/en/products/series
https://new.abb.com/products/robotics/collaborative-robots
https://new.abb.com/products/robotics/industrial-robots


 
 

Each actuator package contains:  

¶ Safedoor actuator:  
o Stroke , S, as designated on label,  
o 300  N (67.5 lbf)  
o 500  mm/s  (19,7 in/s) 
o 5m cable  

¶ Low  mounting bracket  
¶ Tall mounting bracket  
¶ Bag of mounting fasteners : 

o 2x M12x45 bolt s 
o 2x M12 lock  nut s 
o 4x M12 washer s 

 

Please check that all the parts are present and without defects before starting the 
installation.  
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2 Quick guide  

 

Actuator  
1. Unpack the content of the box (See full list of supplied equipment on page 6) 
2. Mount the tall  bracket on the machine body.  
3. Mount the low  bracket on the door.   
4. Make sure the two brackets are aligned and separated by at least 1210mm when 

the door is closed.  
5. Mount the actuator between the brackets and secure it in place using the 

provided bolts , washers and lock nuts . Use the appropriate moun ting holes in 
the tall  bracket to ensure the actuator is leveled.  

6. Tighten the bolts and ensure that the actuator is firmly seated in the brackets, 
unable to rotate axially  in either end.  

7. Route the actuator cable to the controller, through the cable gland  and connect 
the motor cables to controller boards J4 / J5. 

8. If installing two actuators, repeat the process for the second actuator on the 
second door.  

See full description and other mounting options in the section Mechanical integration  
on page 12. 

 

Controller  
1. Mount the controller in a suitable location, typically close the CNCs control 

cabinet.  
2. Connect the actuator cable to the controller PCB connector J4.  
3. If installing two actuators, install the second actuators to J5.  
4. Connect the CNC Not Active input from CNC Machine to the controller PCB 

connector J 6.  
5. If requi red , connect the outputs of an emergency  stop  circuit to J9.  
6. If required, connect the operator open/close button panel to J8.  
7. Connect the output signals in J3 to inputs on the robot.  
8. Connect the input signals in J1 to outputs on the robot.  

 DANGER  

You must read, understand,  and follow all safety information in this 
manual, as well as the manuals for robot, CNC machine and all other 
associated machinery before initializing door motion. Failure to 
comply with safety information could result in severe injury or death.  

 

 INFO  

The actuator must be able to fully reach the doors mecha nical end 
stops in both directions. Therefore, the actuator cannot be fully 
retracted when the door is closed. The minimum spacing of 1210mm 
between the brackets must be respected.  
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9. >Ɋȿȿǳǥʆ Ṫ>·> EɊɊɰ >ȴɊɸǳǬṫ ʆɊ ʆȖǳ >·> ȽǈǥȖȜȿǳɸ ǥʭǥȴǳ ɸʆǈɰʆ Ȝȿɭʎʆṁ 

For full list and description of inputs and outputs, see IO functional description  page 
18. 

Operator panel  
1. Mount the operator panel on a flat surface where it is convenient for the 

operator to reach.  
2. Route the cable from the panel to the controller cabinet . 
3. Connect the button wires from the cable to J8 pins 1 and 2 on the Controller 

Board . 
4. Connect power supply +24V to the cable and GND to J8 pin 3 ( common ). 

See description in Button panel input group J8  on page 19. 

Configuration  
1. Ensure the actuator and door can move freely and that the door will not lock.  
2. Verify that that CNC Active input active.  
3. åɰǳɸɸ ǈȿǬ ȖɊȴǬ Ṫ>ɊȿȍȜȎ ṇ Clearṫ Ɋȿ ʆȖǳ >ɊȿʆɰɊȴȴǳɰ =ɊǈɰǬ ȍɊɰ ᶣ ɸǳǥɊȿǬɸ ʆɊ ȜȿȜʆȜǈʆǳ 

the configuration cycle.  
4. Observe the doors and ensure that both doors move all the way to the fully open 

and closed position s. The door will move back and forth multiple times, as the 
system configures .  

5. Observe that the two green LEDs on the controller board light up, indicating 
that the configuration cycle was completed successfully.  

See full description in Configuration  on page 22. 

 

For more guides and instruction video s, visit 
www.made4cnc.com  

 

 DANGER  

Safety features are not active during configuration. Stay clear of the 
door and observe it throughout the full cycle. Be prepared to remove 
power from the system, in case of an emergency.  

http://www.made4cnc.com/
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3 Mechanical integration  
It is important to plan the mounting process carefully before starting the work. This 
section guides you through the decisions in the process.  

Mounting configuration  
To accommodate various  CNC machine designs, the Safedoor  actuator and 
accompanying brackets offer a variety of different mounting options.  

The two mounting brackets share similar mounting hole  pattern s and can both be 
used to fixate either end of the actuator.  

The low bracket is intended to be mounted on the h ighest of the two mounting points  
on the machine , and the tall bracket should be mounted on the lower mounting point. 
The tall bracket has multiple mounting positions for the actuator, allowing adjust ment 
of  the height to ensure the actuator  is level with the ǬɊɊɰṭɸ direction of motion.  

The end of the actuator with the motor -cabinet should always be mounted on the 
stationary side, i.e., on the CNC machine body . The rod end of the actuator should be 
mounted on the door of the CNC machine.  

The actuator(s) can  be mounted such that it is retracted when the door is closed and 
extended when the door is open Ṝ or extended when the door is closed and retracted 
when the door is open. Keep in mind that the wires  in the motor connector J4 (J5 for 
secondary door)  must be swapped  when using the extended when  closed option.  

 
Retracted  when closed  

 
Extended  when closed  
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When the door is internal or the mounting point on the door, or for other reasons, is 
lower than the body of the CNC machine, the tall bracket should be mounted on the 
door, to allow the actuator to remain parallel with the doors line of motion.  

 

Internal door mounting.  

 

Mounting the brackets  
When determining the position of the  mounting  brackets, it is important to ensure 
that they are lined up correctly and that the distance  between them is correct.  When 
the two mounting brackets are closest together, there must be 1210mm between them 
to ensure p roper operation of the actuator. The actuator will, when fully extended, push 
the brackets up to 2210mm apart.  

 

Maximum and minimum bracket distances over the travel length of the door.  

The movement of the door must be mechanically limited so that the max imum and 
minimum distances are observed. If the mechanical stops provided by the CNC 
machine is not able to provide such stops, additional stops mus t  be installed.  

Once the positioning of the two mounting brackets have been determined, they can 
be mounted on the CNC machine body and door. The brackets should be mounted 
using the four slotted mounting holes provided on each bracket.  The slotted holes 
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make  it convenient to mount  the brackets  on various standard aluminum profiles and 
similar . 

 

Bracket  mounting d imensions in mm.  Both brackets share the same mounting dimensions.  

Mounting the actuator  
The tall mounting bracket is made with several sets of mounting holes  to allow height 
adjustment during the installation. Use the correct set of holes to ad just the actuator 
to a horizontally aligned position.  

 

Each end of the actuator should be bolted into the brackets using the provided M12x45 
bolts, M12 washers and M12 lock  nuts. See the figure below. The bolts must be tightened 
firmly,  and the actuator should not be able to jiggle when correctly mounted.  

 

Safedoor actuator s must only be installed to work with axial pushing and pulling forces. 
Lateral and radial loading is not permitted.  

The ac tuators must be mounted in the supplied mounting brackets using the supplied 
ǤɊȴʆɸḼ ʆǳȿɸȜɊȿǳǬ ʆɊ ʆȖǳ ɸɭǳǥȜȍȜǳǬ ʆɊɰɯʎǳḼ ʆɊ ǳȿɸʎɰǳ ʆȖǈʆ ȿǳȜʆȖǳɰ Ɋȍ ʆȖǳ ǈǥʆʎǈʆɊɰṭɸ ǳȿǬɸ 
are able to rotate in the mounting bracket. The minimum distance between the 
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mounting brack ets must be respected, as the actuator cannot withstand retracting 
beyond this distance.  

 

Mechanical stops must  be provided by the CNC machine or installed by separately the 
integrator, to ensure the minimum distance is kept. The Safedoor system  uses the 
mechanical stops to automatically detect the width of the door and thereby 
scheduling proper acceleration and de acceleration of the door prior to closure of the 
door. This ensures that the majority of the kinetic energy of the door is removed before 
the door closes, further reducing the severity of pinching and crushing hazards.  

EɊ ȿɊʆ ǥɊȿȿǳǥʆ ʆȖǳ ǈǥʆʎǈʆɊɰṭɸ ɭɊʧǳɰ ǥables before verifying that it is mechanically 
secured and unable to rotate axially in either of the attachment points.  

Maintenance and repair  
All maintenance and repairs must be performed in compliance with this manual and 
latest service manual , which can be found on www.made4cnc.com/support . 

Repairs must be performed by authorized system integrations or made4CNC. Original 
spare parts must be used.  

Actuators and con trollers are marked with a product generation number. Only 
combine actuators and controllers with same generation number. Ask technical 
support for generation details.   

 

  

 DANGER  

Loose bolts can cause the actuator to fall from the CNC door . Always 
make sure that bolts are firmly tightened.  

The actuator can come apart, fall and/or take damage if the driven 
beyond its specified length. Always ensure that the minimum and 
maximum distance between brackets is complied with.  

 WARNING  

Combining actuators and controllers from diff erent generations can 
change properties of the product significantly. Safety features might 
not be fully functional, which can result in injuries.  

Use of non -original spare parts can change the safety features 
significantly. This can result in unacceptable  impact forces and/or 
reduced product lifespan, which can result in injuries.  

http://www.made4cnc.com/support
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4  Electrical connections  

 

PCB control s 
Name  Function  
=ʎʆʆɊȿ ṪDoor 1 open ṫ Press and hold to open door  1.  
=ʎʆʆɊȿ ṪDoor 1 closeṫ Press and hold to close door 1.  
=ʎʆʆɊȿ ṪDoor 2 open ṫ Press and hold to open door 2.  
=ʎʆʆɊȿ ṪDoor 2 close ṫ Press and hold to close door 2.  
=ʎʆʆɊȿ Ṫ>ɊȿȍȜȎ ṇ ǥȴǳǈɰṫ Press to clear alarms and to exit manual mode.  

Hold for 3 seconds to initiate configuration cycle.  
=ʎʆʆɊȿ Ṫèǳɸǳʆṫ Press to perform a hardware reset of the controller PCB.  
þɰȜȽ ɭɊʆ ṪðɭǳǳǬ 
ɸǳȴǳǥʆɊɰṫ 

Determines the speed mode to be configured. See Speed 
settings  on page  21. 
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IO connect ions  
Connection  Name  Signal type  Reference  Rating  
J3 pin 1 Robot door opened  Digital output  J3 pin 4  24V dc  / 1Adc  
J3 pin 2  Robot door closed  Digital output  J3 pin 4  24V dc  / 1Adc  
J3 pin 3  Robot alarm  Digital output  J3 pin 4  24V dc  / 1Adc  
J3 pin 4  Robot 24V  Group common    

J7 pin 1 CNC door opened  Digital output  J7 pin 4  24V dc  / 1Adc  
J7 pin 2  CNC door closed  Digital output  J7 pin 4  24V dc  / 1Adc  
J7 pin 3  CNC alarm  Digital output  J7 pin 4  24V dc  / 1Adc  
J7 pin 4  CNC 24V  Group common    

J1 pin 1 Open  door  Digital input  J1 pin 3 24V dc  
J1 pin 2 Close  door  Digital input  J1 pin 3 24V dc  
J1 pin 3 GND  Group common  J1 pin 3  

J6 pin 1 CNC Not Active  Digital input  J6 pin 2  24V dc  
J6 pin 2  CNC GND  Group common    

J8 pin 1 Button door close  Digital input  J8 pin 3  24V dc  
J8 pin 2  Button door open  Digital input  J8 pin 3  24V dc  
J8 pin 3  GND  Group common    

J9 pin 1 Emergency stop 1 Digital input  J9 pin 5  24V dc  
J9 pin 2  Emergency stop 2  Digital input  J9 pin 5  24V dc  
J9 pin 3  - Digital input  J9 pin 5  24V dc  
J9 pin 4  - Digital input  J9 pin 5  24V dc  
J9 pin 5  GND  Group common    

J4 pin 1  Actuator 1 pos  24V power   24V dc  / 12Adc  
J4 pin 2  Actuator 1 neg  24V power   24V dc  / 12Adc  

J5 pin 1 Actuator 2 pos  24V power   24V dc  / 12Adc  
J5 pin 2  Actuator 2 neg  24V power   24V dc  / 12Adc  

J2 pin 1 24V supply  24V power   24V dc  / 21Adc  
J2 pin 2  GND  24V power   24V dc  / 21Adc  

 

Each connector group is galvanically isolated from the rest of the controller board and 
from each other  and implemented in compliance with IEC -61131-2 Type 3. 

All d igital outputs are normally opened  relays . When activated the output is electrically 
connected to the respective reference pin.  

All d igital inputs are optocoupled and activates when a voltage of 24V with respect to 
the group common ground is applied.    
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IO functional description  
Robot output grou p J3  
The connector group J3 are used to signal the state of the door t o the robot. It  should 
be powered by connecting the robot 24V power to J3 pin 4.  

Pin  Description  
Pin 1: Robot door 
opened  

Relay contactor is c losed when the door is fully opened.   
This signal can be used to signal the robot that it can  enter the 
CNC machine.  

Pin 2: Robot door 
closed  

Relay contactor is closed when the door is fully closed.  

Pin  3: Robot alarm  Relay contactor is closed when the system is in an alarm state.  
Pin  4: Robot 24V  Common supply for the J3 group. Relays in this group close 

circuits to this pin when active.  
 

CNC output group J7  
The connector group J7 are used to signal the state of the door to the CNC machine. It 
should be powered by connecting the CNC 24V power to J7 pin 4.  

Pin  Description  
Pin 1: CNC door 
opened  

Relay contactor is closed when the door is fully opened.  

Pin 2: CNC door 
closed  

Relay contactor is closed when the door is fully closed. This 
signal can be used to indicate to the CNC machine that it can 
start a new machining cycle.  

Pin 3: CNC alarm  Relay contactor is closed when the system is in an alarm state.  
Pin 4: CNC 24V  Common supply for the J3 group. Relays in this group close 

circuits to this pin when active.  
 

Door control i nput group J1  
The connector group J1 are used to signal the door to open and close. Signals should 
be 24V when activated and 0V when not activated, with reference to J1 pin 3.  The 
signals in J1 are edge triggered, meaning they  respond to the change in voltage from 
0V to 24V.  

Pin  Description  
Pin 1: Open door  Request door open.  

The door will start opening when a positive edge (0 -> 24V) is 
detected on this input.  
Note that signals on this input are ignored if the CNC Not 
Active signal in J6 pin 1 is not high.  

Pin 2: Close door  Request door close.  
The door will start closing when a positive edge (0 -> 24V) is 
detected on this input.  
Note that signals on this input are ignored if the CNC Not 
Active signal on J6 pin 1 is not high.  
This signal should be activated when the work from outside 
the  CNC machine  has completed  and the machine is clear of 
obstacles, and ready to run . 
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Pin 3: GND  Common GND for the J1 group. Signals  in this group are 
activated when 24V with respect to this pin is presented on 
the inputs.  

 

CNC input group J6  
The connectors in group J6 are used to signal the door that it can safely open, as the 
CNC machine is not active and have unlocked the door.  

Pin  Description  
Pin 1: CNC Not 
Active  

Should be activated by the CNC machine when the 
machining cycle has finished,  and any door locks have been 
unlocked. The door will not attempt to open the door if this 
signal is not set.  

Pin 2: CNC GND  Common GND for the J6 group. Signals in this group are 
activated when 24V with respect to this pin is presented on 
the inputs.  

 

Button panel input group J8  
The connectors in group J8 are  used to connect an external button panel, allowing 
manual operation of the door.  

Pin  Description  
Pin 1: Button close 
door  

Should be connected to the button for manually closing the 
door. When activated, the door will close.  

Pin 2: Button open 
door  

Should be connected to the button for manually opening the 
door. When activated, the door will open.  

Pin 3: GND  Common GND for the J8 group. Signals in this group are 
activated when 24V with respect to this pin is presented on 
the inputs.  
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Emergency stop input group J9  
Emergency stop is only supported for controllers  produced after 1/1 2022.  

The connectors in group J9 comprise  an emergency stop  input  which can be used to 
immediately  stop door motion  when CNC machine, robot and/or a separate button is 
put into emergency stop.  

The emergency stop input is an optional feature as its use and requirements depends 
on the specific CNC application (See CNC manual, robot manual and risk assessment). 
The emerge ncy stop input feature is automatically detected during configuration. If 
unused, leave the J9 terminals unconnected.  

To restart motion after an emergency stop, first un -emergency stop (Both 24V signals 
are reestablished) and secondly provide a motion star t signal from CNC machine 
and/or robot (All edge changes on signals from CNC and robot represents a reset to the 
emergency stop mode )  

Pin  Description  
Pin 1: Emergency 
stop 1 

Can be connected to an independent output on an 
Emergency stop circuit . When activated  (24V is removed) , the  
system will be set in an emergency stop mode , immediately 
stopping door  motion . 

Pin 2: Emergency 
stop 2 

Can be connected to an independent output on an 
Emergency stop circuit. When activated  (24V is removed) , the 
system wil l be set in an Emergency stop mode , immediately 
stopping door  motion .  

Pin 3: - Pin 3 is unused . Leave unconnected.  
Pin 4: - Pin 4 is unused . Leave unconnected.  
Pin 5: GND  Common GND for the J9 group. Signals in this group are 

activated when 24V with respect to this pin is presented on 
the inputs.  

 

Actuator 1 connector J4  
Connectors for powering the first door actuator. Note that the polarity should be 
inverted (i.e.  the wires should be swapped), when the actu ator is mounted in the 
extended when closed configuration.  

Actuator 2  connector J5 
Connectors for powering the second door actuator. See description for Actuator 1 
group J4  above.  
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Supply connector J2  
Connector to  power supply unit, providing power for the controller board and the 
attached actuators.  

 

Speed settings  
To allow the integrator to select the appropriate traversal speed for the installation, The 
Safedoor controller  has three different speed settings . The speed is selected by turning 
the speed selector (see overview  on page 16). The speed setting must be set prior to 
running a configuration cycle, as it is latch ed during the configuration. Changing the 
speed setting has no effect before  a new configuration cycle is performed.  

Setting  Description  

 

High speed : 500  mm/s  
The potentiometer is turned fully clockwise 
until  meeting resistance.  

 

Medium speed : 375 mm/s  
The potentiometer is in center position, 
between the high - and low speed positions.  

 

Low speed : 250 mm/s  
The potentiometer is turned fully 
counterclockwise  until meeting resistance.  

See page  16 for selector placement.  

Manual operation  (jogging)  
During installation it can be beneficial to be able to drive the linear actuators manually. 
This can be done using the buttons on the control ler PCB. When either of the buttons 
are pressed, the controller board enters Manual Operation Mode, and any action 
requested from the digital inputs are blocked until Manual Operation Mode is 
ǥǈȿǥǳȴȴǳǬ Ǥʭ ɭɰǳɸɸȜȿȎ Ṫ>ɊȿȍȜȎ ṇ Clearṫṁ  

Button  Description  
Door 1 Jog Open  Press and hold to slowly move door 1 in opening direction.  
Door 1 Jog Close  Press and hold to slowly move door 1 in closing direction.  
Door 2 Jog Open  Press and hold to slowly move door 2 in opening direction.  

 CAUTION  

Pay attention to polarity when connecting signals and power to the 
controller board. Reversal of voltages may cause permanent damage 
to controller board , power -supply and any attached equipment . 
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Door 2 Jog Close  Press and hold to slowly move door 2 in closing direction.  
See page 16  for button placements.  

·Ɋʆǳ ʆȖǈʆ ʆȖǳ Ṫ>·> ·Ɋʆ !ǥʆȜʦǳṫ Ȝȿɭʎʆ Ƚʎɸʆ Ǥǳ ɸǳʆ high to allow any motion.  

Configuration  
A configuration cycle must be performed on  the system after it  has been installed. The 
configuration cycle is started by pressing and holding the Config/Clear button for 3 
seconds . During the configuration the door will move back and for the multiple t imes 
and varying speeds. The cycle measures the width , resistance,  weight,  and other 
parameters on each door and stores it internally on the controller board. This data is 
later used to ensure proper speed ramping as well as high force detection, once the 
system is in service.   

During configuration the following settings can be made:  

Emergency stop  input : At the beginning of the configuration, the system observes if  
either pin 1 or pin 2 in J9 is active . In this case, the system will configure to be used with 
emergency stop  input  enabled.  See Interfacing with  an  emergency stop circuit  on 
page  28. 

Max s peed : At the start of the configuration the position of the speed selector is 
observed and the appropriate speed limit is set. Changing  the position of the speed 
selector after the configuration has no effect until a new configuration is initialized.  See 
Speed settings  on page 21. 

Trigger mode : If either inputs in group s J1 and J8 are activated during configuration, 
the respective group will be configured in hold to run  mode. In this mode, the door will 
start moving when the open/close signals are observed  and stop when the signals are 
released, even if the door has not reached the opened/closed position. If the inputs are 
not activated during configuration each group will default to edge -triggerede  mode, 
where an open/close signal will initiate the appropr iate motion. The motion will 
complete, even if the open/close signal is released during the motion.  The setting is 
done per -group.  

In addition, the system  automatically  configures  these parameters:  

Stroke : The distance between the opened and closed positio n. This allows the system 
to slow down the motion in due time before reaching the end of a travel.  

Dynamic model : The mass, running resistance and other dynamic parameters are 
determined to  model the expected forces during travel  and optimize the motion 
pr ofile accorcingly .  

Maximum speed  is determined , ensur ing that the total energy of the moving mass is 

kept at  or below  10 Joules . This limit is calculated as  ὺ Ͻ , where ά  is the dynamic 

mass  in kg . The maximum speed will always be within the maximum speed set by the 
speed selector .  

Maximum acceleration  is determined to ensure that the acceleration force is kept at 
or below 150 Newtons  and the total power is kept at or below 300 W atts . 
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When configur ing  an emergency stop  circuit , having high signals on J9 will activate 
the emergency stop feature. If no  signals are high , the emergency stop feature will not 
be activated  (See Interfacing with  an  emergency stop circuit  on page  28). 

To perform a configuration, follow these steps carefully:  

1. Ensure that the CNC door can move freely . 
a. Linear rails must be clean, free from chips/dust/debris and well 

lubricated . 
2. Ensure that the actuator is mounted correctly on the CNC machine . 

a. The mounting brackets must be firmly mounted on the CNC machine . 
b. The actuator must be level  with the machine and door . 
c. All bolts must be properly tensioned . 
d. All electrical connections must be firmly tightened . 

3. Mȿɸʎɰǳ ʆȖǈʆ ʆȖǳ >·> ȽǈǥȖȜȿǳ Ȝɸ ȿɊʆ ɊɭǳɰǈʆȜȿȎḼ ǈȿǬ ʆȖǈʆ ʆȖǳ Ṫ>·> ·Ɋʆ !ǥʆȜʦǳṫ 
signal is provided and high . 

4. If required, ensure that the emergency stop circuit is properly connected . 
a. Ensure that emergency stop inputs receive a constant high signal.  

5. Ensure that power and PE (protective earth) is connected . 
a. AC power (110V or 220V) source must be connected to the power supply 

in the controller cabinet.  
b. The power supply and the controller cabinet must be connected to PE 

(protective earth) . 
c. 24V supply and GND cables must be mounted between the power 

supply and the controller board . 
6. åɰǳɸɸ ǈȿǬ ȖɊȴǬ Ṫ>ɊȿȍȜȎ ṇ >ȴǳǈɰṫ ȍɊɰ ᶣ ɸǳǥɊȿǬɸ ʆɊ ȜȿȜʆȜǈte the configuration cycle.  

a. Observe the doors and ensure that both doors move all the way to both 
the fully opened and the fully closed position .  

b. Configure  hold -to -run modes as needed, by activating a input in the 
relevant group. E.g., twist the button on  the operator panel during 
configuration to configure it as a hold to run input.  

c. Observe that the two green LEDs on the controller board light up, 
indicating that the configuration cycle was completed successfully.  

7. If an emergency stop circuit is connected , test to see if it stops the motion of 
the doors as intended.  

 

 DANGER  

Force monitoring is not active during all phases of the configuration. 
Take necessary precautions, observe - and s tay clear of the door  until 
the configuration is completed.  
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Mains connection  
230V / 110V is connected to the internal power supply as shown below.  

The placement of L (line) and N (neutral) is not important and can be done as preferred 
by the integrator. Wires and cable must be rated to carry at least the current o f the fuse 
group of the connected power source, and this fuse must be between 6A and 16A.  

Connection of protective earth to the PE terminal is mandatory, and the power source 
must be fitted with a residual -current device.  

Mode Selector (Optional)  
If desir ed  in a specific installation, it is possible to add a switch to work as a mode 
selector to change between manual and automatic control. As default Safedoor  
accepts commands from both robot and operator buttons, and it completes a 
movement before accepting  a new input. By adding a mode selector, input s from the 
robot are  disabled when manual  mode  (Manual)  is enabled, allowing only the operator 
buttons as input. When automatic  mode  (Auto) is enabled, only input s from the robot 
can control the door.  

 

When a  mode selector is added the hold -to -run feature is disabled to make operation 
more convenient for the operator. The diagram below shows how to wire a mode 
selector button  to the Safedoor Controller . 
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The integrator can choose any brand of industrial  24V capable  DPDT / 2NO+2NC button 
for mode selection. For convenience the system has been tested with the components 
listed in the table below . Button to be built into a box; space efficient soler terminals:  

Brand  Part  Number  Description  
IDEC LBW7S -2T6 

 
Turn button, 16mm, Solder Terminals  

IDEC LBW6K -2ST6A 
 

Turn key, 16mm, Solder terminals  

 

If solder connections are  undesired , the Siemens button below is a good choice. Be 
aware that the body on the backside is fairly large, as the four screw terminal blocks 
stack in two layers:  

Brand  Part  Number  Description  
Siemens  3SU1052-2BF60 -0AA0  Turn button (Part 1 of 6)  
Siemens  3SU1550-0AA10-0AA0  Turn button (Part 2 of 6)  
Siemens  3SU1400 -1AA10-1BA0 Contacts NO (x2) (Part 3&4 of 6)  
Siemens  3SU1400 -1AA10-1CA0 Contacts NC (x2) (Part 5&6 of 6)  

 

It is recommended to consider drilling holes in the CNC machine front to fit the two 
buttons because of their difference in dimensions  

  

https://dk.farnell.com/idec/lbw7s-2t6/rotary-switch-2-pole-5a-250v-90deg/dp/3103579?ost=lbw7s-2t6
https://dk.farnell.com/idec/lbw6k-2st6a/keylock-switch-dpdt-2-pos-5a-250vac/dp/2833334
https://dk.rs-online.com/web/p/hoveder-til-noglekontakt-og-vaelgeromskifter/8741992/?relevancy-datasearchHistory=%7B%22enabled%22%3Atrue%7D
https://dk.rs-online.com/web/p/trykknapper-tilbehor/8742288
https://dk.rs-online.com/web/p/kontaktblokke-lysblokke/8742210/?relevancy-datasearchHistory=%7B%22enabled%22%3Atrue%7D
https://dk.rs-online.com/web/p/kontaktblokke-lysblokke/8742229/?relevancy-datasearchHistory=%7B%22enabled%22%3Atrue%7D
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5 Software specification  
Operating states  
The software on the Controller Board performs moti on control and force monitoring of 
the actuators and communicate with the CNC machine, robot, operator panel and 
other equipment through digital inputs and outputs.  

During normal operation,  the Safedoor  Controller has four operating states ; Opening, 
Opened, Closing and Closed.   

 

When in Opening  state, the door is accelerated to the configured maximum speed. 
The speed is maintained until the door approaches the fully opened position. Then it is 
slowed down and reaches the fully opened position safely. Once the controller senses 
that the door is f ully opened it transitions into Opened . If a command to close the door 
is giving during the motion, the door will enter the Closing State and reverse its motion. 
In addition, the door will slow down to a stop mid travel, if the input initiating the 
Opening  State  is configured as hold -to -run  and is released during the motion. The 
motion can be resumed in either direction by a new open/close command . 

When the Controller is in Opened  state  the outputs  CNC Door Opened  and Robot Door 
Opened  are activated. In thi s state the Controller  waits for either Robot Open Door  or 
Button Open Door  to be set  while CNC Not Active  is also set . The Controller then clears 
the outputs and transitions to the Closing  state . 

When in Closing  state, t he  door is accelerated to  the configured maximum speed. The 
speed is maintained  until the door approaches the fully closed position. Then it is 
slowed down and closed safely. Once the controller senses that the door is fully closed 
it transitions into Closed  state  and sets the outputs  CNC Door Closed  and  Robot Door 
Closed  active.  

When in Closing  state, the door is accelerated to the configured maximum speed. The 
speed is maintained until the door approaches the fully closed  position. Then it is 
slowed down and reaches the fully closed  position safely. Once the controller senses 
that the door is f ully closed it transitions into Closed . If a command to open  the door is 
giving during the motion, the door will enter the Opening  State and reverse its motion. 
In addition, the door will slow down to a stop mid travel, if the input initiating the 

Opened  

Closed  

Closing  Opening  

Open door command  

Door fully closed  

Close door command  

Door fully opened  Close door command  

Open door command  
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Closing State  is configured as hold -to -run  and is released during the motion. The 
motion can be resumed in either direction by a new open/close command . 

Note that the Controller will not respond to the inputs signals as described above if : 

1) The controller is in Man ual Mode  after using the Jogging buttons. When done 
jogging, p ress Config / Clear  to return to normal operation.  

2) The controller is not configured or is currently running a configuration cycle. See 
Configuration  on page 22. 

3) An alarm has occurred. Once the cause of the alarm has been identified and 
rectified, the alarm can be cleared by pressing Config / Clear . See Alarm LED 
(red)  on page 27. 

LEDs  
The Controller Board has four LEDs, indicating the state of the Controller . Below is a 
ǬǳɸǥɰȜɭʆȜɊȿ Ɋȍ ǳǈǥȖ Ɋȍ ʆȖǳ «MEṭɸ; please refer to the Controller Board overview on page 
16 for placement of the LEDs.  

Alarm LED (red)  
The Alarm LED is off during normal operation. If a problem, which  requires the 
ɊɭǳɰǈʆɊɰṭɸ intervention, is detected the Controller switches to  the Alarm State  and the 
Alarm LED  will flash one of the patterns below, to indicate the cause. The Alarm  state 
is retained until the cause of the alarm is removed and the Reset / Config  button is 
pressed.  

Blink pattern  Cause  Description  
Solid on  Manual mode  Either of the Jog buttons was pressed and the 

Controller Board is in Manual Mode.  
Single flash  Temperature Alarm  The motor ǬɰȜʦǳɰṭɸ temperature exceeded 60C. Make 

sure the rails are clean and the door can move without 
excessive resistance.  

Active LED (yellow)  
The Active LED is on when the system is currently opening or closing the door. The LED 
is also on if a configuration cycle is being performed or if the door is being jogged 
manually.  

Config uration  LED (green)  
The configuration LED is ON when the system has been properly configured. If not, it 
will flash to indicate that configuration is required  before the system can be used.  

Enable LED (green)  
The Enable LED  is on, when the CNC Not Active  input is on, and the system can move 
the door.  

Interfacing with CNC machines  
When interfacing with the CNC machine , the system needs  ʆɊ Ǥǳ ǈʧǈɰǳ Ɋȍ ʆȖǳ >·>ṭɸ 
operating state, i.e. if the CNC is currently running a cycle and the doors need to remain 
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closed, or if the cycle is c ompleted and the door can be opened. This information should 
be given by setting the CNC Not Active  signal high when the CNC is not operating,  and 
the door can be opened. When the machine starts a cycle,  it should clear this signal  
and remain cleared till the cycle is complete and the mechanical locks on the door have 
been unlocked.  

The CNC Door Opened  and CNC Door Closed  signals can be used to signal the CNC to 
e.g. start a new cycle when the doors have been closed.  

Interfacing with robots  
The robot interface , composed of J 1 and J3, allow s the robot to determine  the current 
state of the CNC machine , as well as initiating door motion . When the door opens, 
Robot Door Opened  is set and the robot can start its part replacement cycle. When 
done, it can use  the Robot Close Door  signal the door to close . When the door is fully 
closed, the CNC Door Closed  signal is set, which can be used to trigger Cycle Start on 
the CNC.  

Interfacing with  an  emergency stop c ircuit  
Optionally an e mergency stop circuit can be co nnected to  J9. This can be used to 
immediately stop door motion when CNC machine, robot and/or a separate button is 
put into emergency stop. In t he emergency stop mode  the system will prevent  any 
motion  of the door . 

The presence of an external  emergency stop circuit is captured during the 
configuration cycle (See Configuration  on page 22). If either of the inputs ẅJ9 pin 1Ẇ or 
ẅJ9 pin 2Ẇ are  high during the configuration, the system will register that an external 
emergency stop circuit is connected  and will expect said circuit to be connected 
during operation. When neither of the signals are active  (24V not present)  during 
configuration, emergency stop mode is deactivated and the system will ignore the 
inputs during operation.  

When configured with an external emerge ncy stop circuit  pre sent , the system will 
monitor the emergency stop inputs during operation . Only when both signals are high 
will the system allow motion of the doors .  

It is important to verify that the configuration captured the presence of an external 
emergency stop circuit, prior to placing the system into service. This can be done by 
activating the emergency stop while the door is in motion and verifying that it stops 
immediately.  

Once the  external emergency stop is deactivated  and  both inputs go  high, the system 
exits emergency stop mode and proceeds to normal operation. Door motion will not 
start automatically  when exiting  emergency stop mode, even if  a signal to move 
(robot/button open/close door) is high ; a transition from low to high  on one of these 
inputs are needed to re initiate motion.   
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URCap  
The Safedoor URCap enables easy and reliable setup and operation, when using 
Safedoor  in conjunction with a Universal Robots collaborative robot. After the Safedoor 
system is installed and configured  (see Quick guide  on page 10), follow these steps to 
install and configure the URCap on a Universal Robots robot.  

Installation  
Install the URCap by inserting the provided USB stick into the USB port on the robot 
teach pendant. Follow these steps to install the URCa p on the robot system:  

1. Main menu ­ Setup Robot ­ URCaps  
2. Press Ṫ+Ṫ 
3. Select ṪUSBẆ ­ ṪSafedoor .urcapṫ 
4. åɰǳɸɸ ṪOpenṫ 
5. åɰǳɸɸ ṪRestart ṫ 
6. Polyscope will now restart and  load the installed URCap.  

Installation screen  
The installation screen  contains settings related to the installation of the Safedoor  
system. It can be found by navigating to Installation  ­ URCaps  ­ Safedoor . Make sure 
all inputs and outputs are configured to represent the actual wiring.  
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It is advised to verify  the installation and settings , by using open - and close buttons on 
the toolbar  (see Toolbar  on page 30), before continuing . Verity that the indicators 
ṪÂɭǳȿǳǬṫ ǈȿǬ Ṫ>ȴɊɸǳǬṫ ȴȜȎȖʆ up when  the do or is in the re spective positions.  

The alarm signal can be tested by blocking the CNC door and attempting to close it, 
ʎɸȜȿȎ ʆȖǳ ṪCloseṫ ǤʎʆʆɊȿṁ The Alarm signal must be cleared by pressing the Ṫ>ɊȿȍȜȎ ṇ 
>ȴǳǈɰṫ on the controller board.  

Toolbar  
The toolbar  provides an overview of the door state as well as access to controls. The 
controls should not be used while running a program but  can be useful while 
programming the robot.  

þȖǳ ʆɊɊȴǤǈɰ ǥǈȿ Ǥǳ ǈǥǥǳɸɸǳǬ Ǥʭ ɭɰǳɸɸȜȿȎ ʆȖǳ Ṫąèẫṫ ȴɊȎɊ Ȝȿ ʆȖǳ ʆɊɭ-right corner of  the 
screen : 
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The toolbar is currently only available on  Universal Robots  eSeries robots.  

Open Door node  
This program node can be inserted into the program tree , and it will request the door 
to open. Per default, this node will block until  the door is opened and the robot can 
safely enter the CNC machine.  

The ṪOpen Door Ẇ program node  can be inserted in the ṪProgram Ẇ panel, at the 
currently selected location in the program tree , by clicking  ṪURCapsẆ ­ ṪOpen Door Ẇ in 
the structure panel . 

þȖǳ ɭɰɊȎɰǈȽ ȿɊǬǳ ʧȜȴȴ ǥȴǳǈɰ ʆȖǳ ṪClose Door ṫ ɸȜȎȿǈȴ ǈȿǬ ɸǳʆ ʆȖǳ ṪOpen Door ṫ ɸȜȎȿǈȴṁ uʆ 
ʧȜȴȴ ʧǈȜʆ ȍɊɰ ʆȖǳ ṪDoor Closed ṫ ɸȜȎȿǈȴ ʆɊ Ǥǳ ǥȴǳǈɰǳǬ Ǥʭ ʆȖǳ >ɊȿʆɰɊȴȴǳɰ =ɊǈɰǬḼ ȜȿǬȜǥǈʆȜȿȎ 
that the signal to open the door was properly received and the motion initiated, before 
continuing to the next program node.  

 

When the check box ṪWait for door to be opened before proceeding ṫ is checked, the 
program will not continue beyond this program node before the door is fully opened 
and the input signa ȴ ɸǳʆ ǈɸ ṪDoor Opened ṫ in the installation screen is high.  

ĞȖǳȿ ʆȖǳ ǥȖǳǥȰ ǤɊʬ ṪKeep open and block external control ṫ Ȝɸ ǥȖǳǥȰǳǬ ʆȖǳ ɭɰɊȎɰǈȽ 
will continuously set the ṪOpen Door ṫ ɸȜȎȿǈȴ ȖȜȎȖḼ ɭɰǳʦǳȿʆȜȿȎ ǳʬʆǳɰȿǈȴ ɊʦǳɰɰȜǬǳɸ Ɋȍ ʆȖȜɸ 
signal.  Only subsequent ṪClose Door Ẇ program node will remove this blockage  and 
allow the door to close.  
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Close door node  
This program node can be inserted into the program tree, and it will request the door 
to close.  

The ṪClose Door Ẇ program node can be inserted  in the ṪProgram Ẇ panel, at the currently 
selected location in the program tree, by clicking ṪURCapsẆ ­ ṪClose Door Ẇ in the 
structure panel.  

The program node will clear the ṪOpen Door Ẇ signal and set the ṪClose Door Ẇ signal. It 
will wait for the ṪDoor Open Ẇ signal to be cleared by the Controller Board, indicating 
that the signal to close the door was properly received and the motion initiated, before 
continuing to the next program node.  The program node will also clear any  external 
control  blockage set by pr ǳʦȜɊʎɸ ṪÂɭǳȿ EɊɊɰẆ program nodes.  

 

When the check box ṪWait for door to be closed before proceeding ṫ is checked the 
program will not continue beyond this program node before the door is fully closed 
ǈȿǬ ʆȖǳ >ɊȿʆɰɊȴȴǳɰ =ɊǈɰǬ Ȗǈɸ ɸǳʆ ʆȖǳ ṪEɊɊɰ >ȴɊɸǳǬẆ signal  high . 

  




















































































