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General safety regulations 

This chapter sets out the fundamental safety regulations that must be 
followed by the user and third parties using the UA03 gun axis. 

These safety regulations must be read and understood in full before the 
UA03 is put into operation. 

Safety symbols (pictograms) 
The following warnings with their meanings can be found in the Gema 
operating instructions. The general safety precautions must also be 
followed as well as the regulations in the operating instructions. 

 

DANGER! 
Danger due to electrically live or moving parts. Possible consequences: 
death or serious injury 

 

WARNING! 
Improper use of the equipment could damage the machine or cause it to 
malfunction. Possible consequences: minor injuries or damage to 
equipment 

 

INFORMATION! 
Useful tips and other information 

 

Conformity of use 
– The UA03 gun axis is built to the latest specification and conforms to 

the recognized technical safety regulations and is designed for the 
normal application of powder coating. 

– Any other use is considered non-compliant. The manufacturer shall 
not be liable for damage resulting from such use; the user bears sole 
responsibility for such actions. Gema Switzerland GmbH must be 
consulted prior to any use of the UA03 for any purposes or 
substances other than those indicated in our guidelines. 

– Observance of the operating, service and maintenance instructions 
specified by the manufacturer is also part of conformity of use. The 
UA03 should only be used, maintained and started up by trained 
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personnel informed about and familiar with the possible hazards 
involved. 

– Start-up (i.e. the execution of a particular operation) is forbidden until 
it has been established that the UA03 gun axis has been set up and 
wired according to the guidelines for machinery (2006/42 EG). EN 
60204-1 (machine safety) must also be observed. 

– Unauthorized modifications to the UA03 gun axis exempt the 
manufacturer from any liability from resulting damage. 

– The relevant accident prevention regulations, as well as other 
generally recognized safety regulations, occupational health and 
structural regulations are to be observed. 

– Furthermore, the country-specific safety regulations also must be 
observed. 

Product-specific safety measures 

UA03 Gun axis 
The UA03 Gun axis is a constituent part of the system and is thus 
integrated into the safety system of the plant. 

If it is to be used in a manner outside the scope of the safety concept, 
then corresponding measures must be taken. 

Only original Gema spare parts should be used! Any warranty claim for 
damage caused by the use of foreign parts is void. 

Repairs on the Powder gun axis may only be carried out by Gema trained 
personnel! 

 

Note: 
For further information, see the more detailed Gema safety 
regulations! 

Special safety regulations for UA03 gun axis 
– Installation work performed by the customer must be carried out 

according to local regulations. 

– Before starting up the plant a check must be made that no foreign 
objects are in the booth or in the ducting (input and exhaust air) 

– All components must be grounded according to the local regulations 
before start-up. 

– The UA03 Gun axis may only be switched on and operated after 
careful reading of this manual. Incorrect operating of the horizontal 
axis can lead to personal injuries as well as damage to the table or 
other parts. 

– All moving axes must be secured by the customer before start-up 
and during operation by providing fencing (see the local regulations)! 

– Before start-up, check if the axis and the toothed rack are grounded! 
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– Safety devices may not be dismantled, bypassed or ignored! Open 
covers hide the danger of injury. 

– Safety devices must be held in perfect functioning and may be not 
put out of operation. 

– Maintenance works on the powder gun axis may take place only 
when the plant is stopped. Switch off the plant, lock the main switch 
and remove the key! 
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About this manual 

General information 
This operating manual contains all the important information required for 
the working with the UA03 gun axis. It will safely guide you through the 
start-up process and give you references and tips for the optimal use of 
your new powder coating system. 

Information about the function mode of the individual system components 
- booth, gun control unit, manual gun or powder injector - should be 
referenced to their corresponding documents. 

 
 WARNING 

Working without instructions 
Working without instructions or with individual pages from the 
instructions may result in damage to property and personal injury 
if relevant safety information is not observed. 

► Before working with the device, organize the required documents 
and read the section "Safety regulations". 

► Work should only be carried out in accordance with the 
instructions of the relevant documents. 

► Always work with the complete original document. 
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Function description 

Field of application 
Die UA03 Powder gun axis serves to move an automatic powder gun. 
The UA03 Gun axis can position the automatic powder gun in the 
corresponding position for the required coating condition to the object by 
the corresponding axis control unit. The UA03 gun axis is installed in a 
horizontal position, other positions after consultation with Gema 
Switzerland GmbH only. The stroke registration is done by an encoder. It 
must also be observed that the movement area of the UA03 Gun axis and 
its rack are fenced off by the customer, according to the local regulations. 

Design and function 

Safety and monitoring devices 
All moving axes must be secured by security gates before start-up and 
during operation (see the local regulations)! 

To ensure that the axes cannot become a hazard during normal 
operation, the axes are shielded by a protective fence that is 2.3 m high. 
The fence has doors that are released by the control unit to allow 
authorized technical personnel access to the axes. 
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Mechanical structure 
The UA03 Gun axis consists of the following parts: 

 

 
 
 

 
Construction of the UA03 Gun axis 

 
1  Drive unit 6 Cable connection 
2  Support rollers 7 Toothed rack complete 
3  Guide rollers 8 Rubber buffer 
5  Compressed air 

connection 
9 Blow-off device 

 

Function description 
– The UA03 Gun axis is a feeding axis, in order to accommodate the 

powder gun position to coat the parts. 

– The position registration of the UA03 Gun axis takes place by an 
encoder built into the drive unit. 

– The positioning motion is accomplished with a built-in drive unit 
(servo motor with planetary gears and a position encoder) and the 
toothed rack. 

– During reverse motion, the toothed rack is blown off using the 
integrated blow-off device. 

6 

7 

8

5 

13

2
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Technical data 

UA03 Gun axis  

General information 
UA03  
Drive unit Servomotor 
Max. load max. 2 automatic guns 
Stroke speed 0.05 - 0.6 m/sec 
Movement direction  horizontal 
Position detection encoder (integrated in the 

drive unit) 

Temperature range 10 °C - +40 °C 
(+50 °F - +104 °F) 

Max. surface temperature 135 °C (+275 °F) 

Approvals            II 3 D 

Electrical data 
UA03  
Control unit CM40 / CM30 

Nominal input voltage 24 VDC (from servo 
controller) 

Connected load 220 W 
Protection type IP64 

Pneumatic data 
UA03  
Max. input pressure 8 bar 
Min. input pressure 4 bar 
Max. water vapor content of the 
compressed air 1.3 g/m³ 

Max. oil vapor content of the 
compressed air 0.1 mg/m³ 

Max. compressed air consumption 10 Nm³/h with 4 bar 
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Dimensions 
UA03  
Width 300 mm 
Length (without toothed rack) 520 mm 
Height 190 mm 
maximum stroke 1400 mm 
Weight (axis with support) 16.1 kg plus 2.2 kg/m stroke 

Controller cabinet  

General information 
UA03  

Temperature range 10 °C - +40 °C 
(+50 °F - +104 °F) 

Approvals unsuitable for zone 22 

Electrical data 
UA03  
Nominal input voltage 230 VAC 50/60 Hz 
Control signal CANopen field bus 
Protection type IP54 

Pneumatic data 
UA03  
Max. input pressure 8 bar 
Min. input pressure 4 bar 
Max. water vapor content of the 
compressed air 1.3 g/m³ 

Max. oil vapor content of the 
compressed air 0.1 mg/m³ 

Dimensions 
UA03  
Width 400 mm 
Height 750 mm 
Depth 260 mm 
Weight 25 kg 
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Start-up 

Assembly and set-up 
Attention! 
During assembly work, the connection cables must not be 
connected between the drive unit, and the control unit! All assembly 
works must be checked by trained personnel! 

By assembling the UA03 Gun axis, the following points are to be 
observed: 

– The drive housing must be fitted in the position intended for it on a 
support, respectively on a reciprocator. 

– The toothed rack must be positioned carefully in the drive housing, 
so that the drive wheels or the gears are not knocked. 

– The supplied rubber profile must be fitted on the toothed rack as 
buffers. 

– By fitting the toothed rack, it must be observed that the toothed rack 
can move freely on the whole travel range. 

Electrical/pneumatic connections and cable 
connections 

Note: 
The electrical and pneumatic installations are to be done as 
indicated in the attached diagrams. 
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Place of installation and operation 
The axis (1) is mounted primarily on the vertical axis ZA.. (2).  The power 
supply is located in a separate control cabinet 

The control cabinet should be mounted as close to the axis as possible.  

 
Place of installation and operation 

Preparation for start-up 
Warning: 
Before connecting or switching on the gun axis, read carefully these 
operating instructions! 
Before the gun axis is put into operation, the upper stroke limit must 
be set on the reciprocator control unit! 

(see the user manual of the axis control unit) 

General information 

Warning: 
Before start-up works are done, make certain that nobody can 
switch on the gun axis! Switch off and lock the mains switch! 
 

Danger! 
Never stand too close to the moving axes during operation! Danger 
of accident! 

 

Attention! 
The power of the axis is much stronger than that of a human being! 
All axes must be secured against admittance during operation (see 
local regulations). 

3 
2 

1
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Before start-up the gun axis, the following points must be observed: 

– Check the maximum stroke length corresponding to the toothed rack 
applications (see Magic Control CMxx Operating instructions, 
chapter Axes parameters) 

– All screw connections have to be firmly tightened 

– Play-free, easy running of the rack 

– Free movement for the rack over the whole travel range 

– Check the cable, and hose positions, so that no damage can be 
caused over the whole travel range 

– Check also the cable, and hose positions that no damage can be 
caused in the other movement sequences 

– Area of movement around the rack must be fenced off, according 
local regulations, so that nobody is endangered 

Reference point 
Before the gun axis is put into operation, the travel distance must be set 
on the axis control unit (see therefore the corresponding axis control unit 
operating manual)! 

Warning: 
Incorrect setting of the travel distance can cause damages to the 
reciprocator, to the booth and/or to the applicators! 

At every start-up after the mains have been interrupted, the reference 
point of the reciprocator must be referred again (see "Reference point and 
mechanical stops"). After the reference point is reached, the reciprocator 
begins to carry out the movements set on the reciprocator control unit. 

Checkpoints before switching on 
Before switching on, the following checks should be done: 

1. Check if the cables and hoses are laid out correctly 

2. Check if the guns have a clear run and do not touch the booth slots 

3. Check the distance between the work pieces and the guns 

Warning: 
Before connecting or switching on the gun axis, read carefully these 
operating instructions! 

Grounding / protection type 
All metal parts of the gun axis must be grounded according to the local 
safety regulations. The grounding screw is located at the rear of the gun 
axis. 

All electrical installations are implemented in accordance to VDE IP54 
protection type regulations! 
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Hoses and cables 
All movable hoses and cables must be laid out in such a way that they are 
neither subjected to any loads nor can hang on other parts. The electric 
cables of the reciprocators must be protected from mechanical damage. 

Reference point and mechanical stops 
The reference point serves as starting point for the axis control unit for 
calculating the reversing points as well as the maximum travel distance. 

Each time the reciprocator is switched on, the control unit requests that 
the toothed rack travels to the reference point (zero point). The rack 
travels to the mechanical stop, which means onto the rubber buffer.  

The control unit notes this and gives the distance how far the carriage 
must travel from this position to decompress the rubber buffer. The 
standard value for the UA axis is 30, that means 30 mm away from the 
mechanical stop. For this reason, the Axis control unit must be 
programmed in such a way that the reference point is always 30 mm 
before the lowest mechanical stop (zero point). 

Attention! 
In order to avoid damages to the booth, to the gun holders etc. the 
reference point must be set before the first start-up! 

 

 
 
ZA05 gun axis - reference point and mechanical stops 

 

Warning: 
In order to avoid damages to the booth or the gun holders, the 
reference point must be checked before the first start-up and if 
necessary, reset! 
It must be noted that the axes in reference travel moves up to 30 mm 
behind the control’s zero point! 

 

Warning: 
The reference point must be referenced before each start-up (at each 
switching on, after an interruption of the power supply etc.)! 

 

Rubber buffer 
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Setting values/parameters 
The exact setting of parameters is performed with the Magic Control 
CMxx control unit. 
(For more information, refer to the “Magic Control CMxx operating 
instructions”)  

The pressure for the blow-off device should be approximately 3 bar. 

Initial start-up 
Danger! 
Never stand behind the gun axis or under the carriage of the vertical 
axis when it is in operation! Danger of accident! 

 

Warning: 
The power of the gun axis is much stronger than that of a human 
being! 
All axes must be secured against admittance during operation (see 
local regulations)! 

Before start-up the gun axis, the following points must be observed: 

– The axis must be grounded! The grounding must be done by the 
customer 

– Adapt the system parameters in the axes control unit (see the axes 
control unit operating instructions) 

 

In addition, the following checks are necessary before the initial start-up: 

– Travel distance 
Check it in accordance to the axes control operating manual 

– Control unit 
Check the cable connections (correct connections, squeezed parts, 
cable lengths, cable movement etc.) 

– Stability 
The gun axis must be mounted so that it is stable. 
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Operation 

The UA03 axis is operated exclusively by the Magic Control CMxx Axis 
control unit (see the corresponding operating instructions). 

 

 
CM30 Control 
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Maintenance 

Attention! 
Before maintenance works take place, it must be ensured that the 
moving axis cannot be switched on by a third party! 

Maintenance schedule 
The UA03 Gun axis is designed to be maintenance-free and therefore 
requires little maintenance work. 

The maintenance plan contains checking and maintenance notes for 
single shift operation of the axis. Wear checks, maintenance and repair 
must be adapted accordingly when operation conditions deviate. 

 
Interval Maintenance and inspection works 

Weekly 

Clean the toothed rack of powder and check for 
wear 
Blow off the tooth profile of the rack and check 
for wear 

Monthly 

Check the toothed rack play and if necessary, 
readjust 
(see chapter “Setting the guide and support 
rollers”) 
Check the cable and hose connections if they 
are firmly fitted and for wear 
Remove the cover plate and perform a visual 
inspection of the drive unit (leaks in the gears) 
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Setting the guide and support rollers  
1. Switch off the electric power 

2. Remove the sheet metal panels 

3. Loosen the lock nut (1) on the grub screw (2) 

4. Loosen the nut (3) of the running roller screw 

Warning: 
Never loosen more than one roller at the same time! Adjust only one 
roller after another! 

5. Adjust the pressure on the rollers with the grub screw, so that the 
rollers can be moved only slightly with manual pressure 

6. Tighten the nut (3) 

7. Check if the rollers can be moved slightly 

Note: 
Check, if the toothed rack clamps or runs stiff! Adjust, if necessary! 

8. Tighten the lock nut (1) 

9. Fit the panels again and fasten them firmly 

 

 
 
Setting the guide and support rollers 

 

 

2

3

1



 V 02/20  

UA03 Troubleshooting  •  23 

Troubleshooting 

General information 
Attention!  
Faults may only be eliminated by trained personnel, and it must be 
ensured that the moving axes cannot be switched on by a third 
person. 

Fault Causes Troubleshooting 
Axis does not move  Toothed rack is 

blocked, runs stiff 
Check the guide and 
support rollers, and 
reset, if necessary 
(see section "Setting 
the guide and support 
rollers") 

During referencing, 
the axis moves in 
the wrong direction 

The system 
parameter “Change 
direction of 
movement” is set 
incorrectly 

Set the system 
parameter “Change 
direction of 
movement” 
(see Magic Control 
CMxx Operating 
instructions) 

Axis travels onto the 
rubber buffer if max. 
travel distance is set 

Parameter "Travel 
distance" incorrectly 
set 

Adjust the parameter 
(see Magic Control 
CMxx Operating 
instructions) 

Toothed rack 
vibrates strongly or 
rollers not pressed 
tight on the rack 

Roller distance too 
large 

Reset the guide and 
support rollers (see 
section "Setting the 
guide and support 
rollers") 

Error displayed on 
the Magic Control 
CMxx control unit 

Incremental pulse 
generator signal not 
present 

Check the connecting 
cable 
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Spare parts list 

Ordering spare parts 
When ordering spare parts for powder coating equipment, please indicate 
the following specifications: 

– Type and serial number of your powder coating equipment 

– Order number, quantity and description of each spare part 

 

Example: 
– Type UA03 

Serial number 1234 5678 

– Order no. 203 386, 1 piece, Clamp - Ø 18/15 mm 

 

When ordering cable or hose material, the required length must also be 
given. The spare part numbers of this bulk stock is always marked with an 
*. 
Wearing parts are always marked with a #. 

All dimensions of plastic hoses are specified with the external and internal 
diameter: 

Example: 
Ø 8/6 mm, 8 mm outside diameter (o/d) / 6 mm inside diameter (i/d) 

 

 

WARNING! 
Only original Gema spare parts should be used, because the 
explosion protection will also be preserved that way. The use of 
spare parts from other manufacturers will invalidate the Gema 
guarantee conditions! 
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Gun axis complete - spare parts list 
 

 UA03-L gun axis - left-hand version, complete (pos. 1-6) 1007 608 
 UA03-R gun axis - right-hand version, complete (pos. 1-6) 1007 609 
1 Drive - complete (incl. connecting cable and plug) 1007 877 
2 Support roller - complete 1007 883# 
3 Guide roller - complete  1007 881# 
4 Plastic tube - Ø 8/6 mm, black 103 756* 
5 Nut with kink protection – M12x1-Ø 8 mm 201 316 
6 Blow-off device 1007 626 
6.1 Screw-in nipple for pos. 6 - 1/8"a-Ø 8 mm 240 087 
6.2 Plug cap for pos. 6 - 1/8"a 258 687 
7 Toothed rack - complete according to order  
8 Rubber buffer - Ø 35x40 mm, M8/a  211 664# 
9 Axis support (left-hand/right-hand) 1007 887 
10 Motor cable (Drive Supply) - 10 m (not shown) 1008 867 
 Motor cable (Drive Supply) - 20 m (not shown) 1008 196 
11 Signal cable (Drive I/O) - 10 m (not shown) 1008 866 
 Signal cable (Drive I/O) - 20 m (not shown) 1008 195 
12 Automatic gun fixture (not shown) according to order  

# Wearing part 

* Please indicate length 
 
 

 

 

 
 

 

7 

8

5 

13

29 

6 
4

10 
11 
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Drive unit complete - spare parts list 
 

1 Motor drive unit - complete 1018 299 
2 Drive gear  1007 885# 
3 Allen grub screw - M4x8 mm 234 958 

# Wearing part 

 

 

 

 

 

 

1 

3 

2 
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Controller cabinet - spare parts list 
 

1 Position controller CDF-UA03 1007 612 
2 Switching power supply 24 VDC, 20 W 1007 615 
3 Can-Hub - V3.0, complete 1001 787 
4 Peltier cooler - 24 VDC, 30 W 1005 583 
5 Axial flow fan - 24 VDC 1007 614 
6 Clamping profile SS 386 820 
7 Cable bush - 2+2 386 847 
8 Clamping profile GS 386 839 
9 Gasket 386 855 
10 Allen cylinder screw - M5x30 mm 216 372 
11 Pneumatic group - see separate spare parts list  

 

 
 

 

9

5 

7

8 

6 

10 
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4 

1 

3 
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Pneumatic group - spare parts list 
 

1 Solenoid valve - 1/8"-5 1001 002 
2 Valve coil - 24 VDC 254 142 
3 Valve cable - 5 m, complete (incl. pos. 3.1 and 3.2) 1007 366 
3.1 Cable socket - 3 pins 227 919 
3.2 Cable - 3x1 mm² 255 033* 
4 Pressure regulator - 0.5-6 bar, 1/4"i  264 342 
5 Pressure gauge - 0-6 bar, 1/8"a 258 989 
6 Elbow joint - 1/8"a-Ø 8 mm 251 372 
7 Elbow joint - 1/4"a-Ø 8 mm 254 029 
8 Silencer - 1/8"a 251 305 
9 Double nipple - 1/8"a-1/8"a, divisible 253 847 
10 Elbow joint - 1/8"a-1/8"i 237 604 
11 Adapter nipple - 1/8"i-1/4"a 265 454 
12 Plug cap - 1/4"a 263 834 

* Please indicate length 
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