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AHK-USA Chicago 
Final Examination Part 2 – 2026 
 
Standard Material Staging List for all 
Mechatronics examinations 

Mechatronics Technician  
 
 

 

General information 

The components must comply with the accident prevention regulations. The required mounting materials must be 
provided for the components. Only where required must the connection diagrams and data sheets be supplied for the 
control components.  

Before the test, check the components function properly. 

I Parts and equipment that must be brought to the exam by each test taker: 
1. 1  Mounting plate: groove profile plate approx. 700mm x 560mm, alternatively with perforated grid or similar 

II Parts and equipment that must be brought to the exam by each test taker: 
1. 2 Double-acting cylinder, piston diameter: 10mm, stroke: 40mm, threaded piston rod and lock nut, 

optionally with adjustable end-position damping on both ends, with magnetic ring, mounted on mounting 
base, with swivel head/fork head 

2. 1 double-acting cylinder, piston diameter: 10 mm, stroke: 25 mm, threaded piston rod and lock nut, 
optionally available with adjustable end-position damping on both ends, with magnetic ring, mounted on a 
base and with a swivel head/ fork head. 

3. 1 Valve terminal, compatible with Item No.4 
4. 3 5/3-way valve (with manual overrides). Electrically actuated on both sides, with free-wheeling diode, with 

magnetic clutch sockets (24V DC), with part blocking setting and 1 meter long, preassembled connection 
line, nominal width: 4 to 5mm, incl. plug connection compatible with page 6 III/5 

5. 1  3/2-way valve, with spring return, with neutral position locking, single-side electric control with manual 
override, lockable, incl. plug connection compatible with page 6 III/5 

6. 1 Pressure switch, up to 6 bar, 24V DC, 1 two-way contact or 1 NO-1NC (electronic 3-wire pressure 
sensor also possible), incl. plug connection compatible with page 6 III/5 

7. 1  Adjustable pressure regulator valve with constant output pressure, can be regulated from 1 bar, (with 
increase reverse ventilation with the integrated check valve) with pressure gauge. 

8. 6 One-way restrictor (exhaust throttle), can be adjusted and secured, with fastening on the cylinder or on 
the mounting plate, compatible with I/1 

9. X Sound absorber (silencer) 
10. 6 Proximity switch, operating voltage: 24V DC, actuated by magnetic ring, compatible with Item No. 1 and 

2 with connected cable, 1 NO, 3-line connection incl. plug connection compatible with page 6 III/5 
11. 0.7m wiring duct, slotted, at least approx. 80 x 80mm with snap on cover 
12. 10   Dummy plug with snap on cover for item no 13 
13. 1)X   Push-in fitting, straight, outlet for plastic tube, push-in connection 
14. 1)3    Push-in T-fitting, suitable for plastic tube 

 
1) = compatible with plastic tube inner diameter 2 mm, outer diameter 4 mm or inner diameter 4 mm, outer diameter 6 
mm 

X = number refers to number of components in use 

NOTE:  
– The connection points for the valves must be clearly identified (letters or numbers) 
– The pneumatic and electro-pneumatic components must be provided equipped with push-in 

fittings on the pressure ports and silencers on the exhaust ports. 
– Appropriate fasteners must be provided for the components (screws, nuts…) 
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III Parts and equipment that must be brought to the exam by each test taker: 

1. 1 Signal column lights 24 V DC (3 lights, red, green, white), incl. plug connection compatible with Item No.
 5 

2. 1  Capacitive proximity sensor, 3 line connection, 1 NO, PNP-output, operating voltage: 24V DC, metal
 housing with thread M12 x 1, usable thread length at least 30mm, with 2 securing nuts, flush mountable,
 operating distance: 4mm, with approx. 1.5m long preassembled connection line, incl. plug connection
 compatible with Item No. 5 

3. 1  Inductive proximity sensor, 3 line connection, 1 NO, PNP-output, operating voltage: 24V DC, metal
 housing with thread M12 x 1, usable thread length at least 30mm, with 2 securing nuts, flush mountable,
 rated operating distance: 4mm, with approx. 1.5m long preassembled connection line, incl. plug
 connection compatible with Item No. 5 

4. 1 Evaluation unit for the fiber optics/fiber optic sensor, distance at least 0-50mm, operating voltage: 24V
 DC, PNP output, switching status display, connection line incl. Plug connection compatible with Item No.
 5 (incl. Fiber optics, one-way-function, straight M4, length approx. 50cm) 

5. 2  Actuator/sensor distribution system with M12 (or customary) I/O slots 4-pin + PE with master cable, 8
 fold, 2 signals per socket 

6. 10 T-distributor with two M12-couplings (or customary) compatible with Item No. 5 
 

 Possible connection of T-connector with partial drawing 

 

III Parts and equipment that must be brought to the exam by each test taker: 
1. PLC-system programmable with at least the following performance characteristics 

– Voltage/power supply 24VDC/4 A  (also see page 6 I/2) 
– 24 inputs 
– 24 outputs 
– Storage medium for uploading an alternative control program 

 

NOTE: The PLC can be installed in the control cabinet (internal) or externally, for example with additional plug 
connections. 

 

I Additional parts and equipment that must be brought to the exam by each test taker: 
1. 1 Control cabinet with (W x H x D) 600m x 800mm x at least 250mm, (size recommended)  if necessary,

 secured from tipping with an additional supporting construction 
2. 1 24 V power supply unit DC, 4 A, or alternative power supply appropriate for the PLC 
3. 1 Mounting rail according to DIN EN 50022 (DIN rail), compatible with Item No. 6, length approx. 2m 

Plug insert  C 

C
oupling insert  
 

C
oupling insert  
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4. 6  End bracket, compatible with Item No. 6 
5. 6 End plate, compatible with Item No. 6 (for example 4 x grey, 2 x blue) 
6. 90  Terminal block 2.5 mm2, compatible with Item No. 3 (for example, grey) 
7. 5 Terminal block 2.5mm2, compatible with Item No. 3, blue 
8. 6  PE terminal block 2.5mm2, compatible with Item No. 3 
9. 3 PE terminal block 6.0mm2, compatible with Item No. 3 
10. X Identification label/plate, compatible with Item No. 6 
11. X Connecting bridge, compatible with Item No. 6 
12. 1 EMERGENCY OFF switching device (safety relay), 24V DC, dual-channel operation with grounding,

 short circuit, and crosswire short detection in the input circuit, monitored start, feedback circuit to monitor
 external contractors (at least 2 x NO) 

13. 1 Load break switch, 3-pin approx. 25 A for installation (extension) IP 40 
14. 3 Contactor with suppressor 4kW, 24V DC; 3 H + 2 NC, 2 NO 
15. 1 Motor protection switch/motor starter 3 x 0.25 to 0.40A Eaton # XTPRP40BC1, (with auxiliary contact, 1

 NC, 1 NO) for 200V 3 phase motor used – if 400V 3 phase motor is used the appropriate motor
 protection switch must also be used 

16. 1  Circuit breaker B 10 A, 1-pole 
17. 1 Circuit breaker B 6 A, 1-pole 
18. 1 Circuit breaker C 4 A, 1-pole 
19. 1 Fault-current circuit breaker (RCD), 16 A/10mA, 2-pin, type A 
20. 1 NEMA L21-20 flanged inlet three-phase plug, 5-pin, -X0  
21. 1 NEMA 5-15R socket for DIN rail mounting, 125 V, 15 A, -X11 
22. 2  Extension housing for 40-pin socket insert 
23. 2  Socket insert, 40-pin (*crimp, screw or screwless insert) *observe the necessary cross section for the

 crimp contacts 
24. 2 Sleeve housing for 40-pin male insert + PE, 1x with multiple screw connections adapted to the actuator

 sensor distribution system, compatible with page 6 III/5 
25. 2 Pin insert, 40-pin (*crimp, screw or screwless insert) *observe the necessary cross section for the crimp

 contacts 
26. 1 NEMA L21-20R three-phase receptacle, 5-pin, -X13  
27. 4m Wiring duct, slotted, at least approx. 45 x 65mm 
28. 95m Plastic cable H05V-K 0.5mm2, dark blue or customary (24 V control circuit) 
29. 3.5m Plastic cable H07V-K 1.5mm2, light blue or customary (neutral conductor) 
30. 3m Plastic cable H07V-K 1.5mm2, red  or customary (230 V) 
31. 5m  Plastic cable H07V-K 1.5mm2, red or customary (protective conductor) 
32. 12m Plastic cable H07V-K 1.5mm2, purple or customary (emergency off switching device) 
33. 12m Plastic cable H07V-K 2.5mm2, black or customary (main power circuit) 
34. 2m  Plastic cable H07V-K 2.5mm2, orange or customary (feed in for load break switch) 
35. 5m Plastic cable H07V-K 6mm2, green/yellow or customary (protective conductor) 
36. X Insulated end sleeve (ferrules) 
37. X Insulated ring cable terminal 
38. Approx. 50 cable ties, approx. 100mm long 
39. X Self-adhesive labels to label the components 

X= based on the number of components used 

NOTE: The Home structure of the control cabinet follows the layout diagram on Sheet 1 of 1 included at the start 
of the schematic diagrams. Any components that are not mounted are to be brought with to the examination. 

II Control unit parts and equipment that are to be brought to the exam by each test taker: 
1. 1 External display and control unit as a housing unit with 18 installation holes 
2. 1 Built-in EMERGENCY STOP button insert, 2 channel, 2 NC, locking, fitting to Item no 1  
3. 2 Built-in switch insert (toggle stitch, locking), 1 NO, 0-1 (off and on), fitting to Item No. 1 
4. 1 Built-in illuminated push button insert with light fixture, 1 NO, red, 24V, fitting to Item No. 1 
5.   7 Built-in illuminated push button insert with light fixture, 1 NO, white, 24 V, fitting to Item No. 1 
6.   7 Built in indicator lamp with light fixture, 6x white, 1x green, 24V, fitting to Item No.1 
7.  10  Dummy plugs for installation unused holes, fitting to Item No. 1  
8.  1  Flexible control cable, length approx. 3m, for example, 0.75mm2, 40-pin + PE, inserted on the display 

and control unit with cable strain relief. 
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More test equipment is listed than is necessary in the initial set up and preparation for the examination. The differing 
amounts are therefore to be brought along by the test taker in a functioning state on the day of the examination. 
 
General  
In addition to the test material listed in the “Standard Material Staging List” the following material is also 
necessary for the examination: 
The materials should be checked before the test to ensure proper functionality. 
I Additional parts that must be brought to the exam by each test taker: 
  
1. 5m plastic tube, preferably: inner diameter 2 mm, outer diameter 4 mm; optionally: inner diameter 4 mm, outer 

diameter 6 mm 
2. 1 double-acting cylinder, piston diameter: 10 mm, stroke: 60 mm, piston rod with thread and lock nut, optionally 

available with adjustable end position damping on both ends, with magnetic ring, mounted on a base and with 
a swivel head/ fork head. 

3. 2 throttle check valve (exhaust throttling), adjustable and securable, fastened to cylinder or mounting plate, 
compatible with item no 2 

4. 2 proximity switch, operating voltage: 24 V DC, actuated via magnetic ring, compatible with item no 2 with 
connection cable connected, 1 NO, 3-wire connection, incl. push-in fitting compatible with page 6 III/5 

5. 1 Axis model made according to the drawing provided in accordance with additional details 
6. 3 Contactor with suppressor 4 kW, 24 V DC; 3H + 2 NC, 2 NO  
7. 1 Gear motor with releasable coupling, adapted to the spindle drive of the axis model: three-phase 208V, 25W, 

60Hz, .24A approx. with connecting material (400V is also possible with the appropriate motor protection 
switch) 

8. 3m H07RN-F 4G1.5 mm2, black or customary, or S00W 12AWG 4-wire, compatible with Item No.8 (-X13 wire) 
9. 1 1 NEMA L21-20P for connection of Item No.7 (-X13 plug) 
10. 3 inductive proximity sensor, 3-wire connection, 1 NO, PNP output, operating voltage: 

24 V DC, metal housing with thread of M12 x 1, minimum usable thread length of 30 mm, with 2 mounting 
nuts, suitable for flush installation, rated operating distance: 4 mm with approx. 1.5 m longer prefabricated 
connection cable incl. push-in fitting compatible with page 6 III/5 

11. 1 light fixture, 1 x red, 24 V, compatible with page 7 II/6 
12. 1 Integrated illuminated button with light source, 1 NO, white, 24V, compatible with page 7 II/1 
13. 1 Fasteners for your collection containers, assemblies, and pneumatic components on the mounting plate 
14. 1 Fuse socket (-F0) D01, 3 pin with suitable screw caps 
15. 3 Adapter sleeve insert D01, 10 A, compatible with item no 14 
16. 3 Neozed fuse link D01, 10 A, compatible with item no 14 
17. 1 Assembly fabricated and assembled according to the drawings provided in accordance with additional details 

in the mechanical drawings (see pages 24 of Phase 1 and 55 of Phase 2). 
18. X semi-finished product without assignment to drawing (see page 25) 

 19. 1 Fork light barrier (e.g., Panasonic, PM-T45-P, T-type, 5-24 V/DC) with approx. 1.5 m long pre-assembled 
connection cable including plug connector suitable for page 7, III/5, including matching mounting screws 

20. 2 Cap screw M4 x 12 - 8.8 (DIN EN ISO 4762) 
21. 2 Washer 4 (ISO 7089) 
22. 3m Plastic cable H07V-K 1.5mm2, green/yellow 

 23. 3m Plastic cable H07V-K 1.5mm2, light blue 
 24. 3m Plastic cable H07V-K 1.5mm2, black 
 25. 30 Insulated end sleeves (ferrules) depending on the type of cable terminal used 

26. 1 Reflective light barrier with reflector and standard mountings for test setup, operating voltage: 12-24 V DC 
Range: min. 50 cm, Output signal: PNP Open Collector (24 V DC and switchable (1 signal when light is ON 
or light is OFF)), infinitely variable sensitivity adjustment, with approx. 1.5 m long (professionally extended) 
pre-assembled connection cable including connector M12 (or standard, pin assignment 3 and 4) compatible 
with page 7, III/5 

27. 1 1 permanent electromagnet, diameter 20 mm, height 25 mm, thread 4 mm, operating voltage  24 V DC, 
holding force min. 45 N, currentless magnetic (e.g. Red Magnetics ITS-PE-2026)- with approx. 1.5m   long 
prefabricated connection cable (correctly extended), incl. plug connector M12 compatible with actuator sensor 
distribution system components page 6 III/5 



YELLOW_MT_Part 2_2026_Phase 1 | © AHK USA-Chicago/PAL 
 

 Atlanta |  Chicago  |  Detroit  | Houston |  New York  |  San Francisco  |  Washington DC   

 

 

 

 

 
The following items are standard equipment that is required for the companies to properly train and prepare an 
apprentice for the examination. The following equipment must be accessible to each apprentice at his/her 
training facility and should therefore also be available for use in preparation of the equipment for a 
mechatronics examination. Not all items will be needed but should be provided whenever deemed necessary 
according to preparation material and assignment given. 

I Quality measuring equipment that must be provided by the training company for each test taker: 
 

1.  1 caliper     min. 135mm DIN 862 
2.  1 flat square 100x70mm  
3.  1 wide base square 100x70mm  
4.  1 straight edge square 100x70mm  
5.  1 two-pin voltage tester (optional) according to VDE 0413  

 
II Tools that must be provided by the training company for each test taker: 

 
1. 1 scriber   
2. 1 center punch   
3. 1 engineer’s hammer Approx. 300g DIN 1041 
4. 1 mallet   
5. 1 hacksaw for metal 300 mm DIN 6473 
6. 1 flat file 150-1   150-3   250-1 DIN 7261 
7. 1 triangular file 150-1   150-3 DIN 7261 
8. 1 round file 150-1   150-3 DIN 7261 
9. 1 square file 150-1   150-3 DIN 7261 
10. 1 semi-round file 150-1   150-3 DIN 7261 
11. 1 needle file H3 flat, triangular, round 

rectangular 
 

12. 1 file brush   
13. 1 triangular scraper   
14. 1 pin punch 4    5mm DIN 6450 
15. 1 Allen wrench set SW(WAF)  2.5  3  4  5 mm ISO 2936 
16. 1 screwdriver for slotted screws A 0.5x3.0   A0.8x4.0   

A 1.0x5.5   A1.2x6.5 
DIN 5265 

17. 1 screwdriver each for Phillip’s head screws size 0  size 1  size 2 DIN 5262 
18. 2 parallel C-clamps 40 to 100 mm span or 

similar 
 

19. 1 side cutter   
20. 1 combination pliers   
21. 1 angled telephone plier  DIN 5745 B 
22. 1 wire stripper   
23. 1 cable tie pliers (if necessary)   
24. 1 crimper for wire-end ferrules 0.14-2.5 mm2  
25. 1 cable stripping knife   
26. 1 tubing cutter to shorten pneumatic hoses   
27.  Open end wrench of appropriate sizes for mounting 

of push-in pneumatic fittings and silencers 
  

28. 1 external snap ring pliers range approx. 3 to 10mm DIN 5254 
  

AHK-USA Chicago 
Final Examination Part 2 – 2026 
 
Practical Task 
Training tools, extras and  
Exam Day Equipment 

Mechatronics Technician 
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III  Measurement/testing equipment that must be provided by the training company for each test taker: 
 

1. 1 universal protractor   
2.  1 set of radius gauges 1-7 (concave and 

convex) 
 

3. 1 steel rule 300mm  
4. 1 set of feeler gauges 0.05 to 0.5mm  
5. 1 caliper 300mm DIN 862 
6. 1 plug gauge H7 4  5   
7. 1 outside micrometer 0-25mm  25-50mm  
8. 1 VDE-test device VDE 0413 to check protective measures according to 

VDE 0100-600 (insulation resistance, PE 
conductor resistance, etc.) 

9. 1 RCD-tester VDE 0413  if not included in Item No. 8 
10. 1 multi-meter with probes   
11. 1 watch/timer with seconds measurement   
12. 1 rotary field test instrument   
13. 1 wire terminal crimper for wire terminals 

1.5mm2 to 4 mm2 or 
crimp contacts 

 

 

IV Tools and equipment that must be provided by the training company for each test taker: 
 

1. 1 divider/compass 150mm leg length  
2. 1 set of marking stamps (Arabic 

numbers) 
3mm  

3. Open ended wrench of each size WAF 6x7 8x9 10x11 12x13 17x19 24x27mm DIN 3110 
4. 1 set of taps (with tap wrench) or 

machine taps 
M3 M4 M5 M6 (standard pitch) M12x1   

5. 1 center drill of each size Each A 1.6 A2.5 DIN 333 
6. 1 twist drill of each size Each Ø 2.5, 3.3, 3.8, 4.2, 4.5, 4.8, 5.0, 5.5, 

5.8, 6.0, 6.6, 8.0, 10.5, 11.0, 12.1, 12.5 
 

7. 1 counter bore of each size Each 6.5x3.4 8x4.5 10x5.5 DIN 373 
8. 1 tapered countersink 90° of each size Each 1-5  5-10  10-15 DIN 335 
9. 1 machine reamer H7 of each size 4  5   DIN 212 
10. 1 appropriate tool to assemble control 

panel and switches 
  

11. 1 H7 hand reamer of each size 4  5   
12. 1 Bending aid r= 4mm; ca. 100 x 40 x 10-40  

V The following are provided during the examination in the testing center in collaboration with the Exam 
Board for 1 to 5 test takers: 
1. 1 surface plate with general accessories such as height marker, prism, angle, layout fluid 
2. 1 floor drill press up to 13mm size drill bit with machine vice and general accessories 

VI Test equipment that the company must provide, and each test taker must bring to the examination: 
1. 1 chalk 
2. 1 cleaning cloth 
3. 1 whisk broom 
4. 1 file cleaner 
5. 1 permanent pen/marker for labeling 

VII The following are provided during the examination in the testing center in collaboration with the Exam 
Board for 1 to 5 test takers: 
1. Parallel vice (with protective jaws) 
2. 1 compressed air connection, with on/off switch, 6 bar and corresponding pneumatic hoses, T-couplings   
or air manifold, with appropriate air fitting/s (M6 push to connect) 
3. 1 three-phase socket 3P/N/PE L21-20/208V, 60hz 
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VIII  Equipment/Resources that the company must provide, and each test taker must bring to the 
examination: 
1.  Mechanical and Metal Trades Handbook and Electrical Engineering Handbook 
2. One sided 3x5 note card with a collection of quick reference formulas 
3.  1 writing instrument with drawing tools 
4. 1 NON-programmable, battery or solar powered calculator without third-party communication possibilities 
5. 1 set of personal protection equipment 
6. 1 appropriate voltage extension cable to connect the control cabinet at test facility 
7. 1 binder/folder for your documents 
 

IX Programming device that the company must provide, and each test taker must bring to the examination: 
1. Programming device for the PLC system used 

  




