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YELLOW PHASE 1 PREP QUESTIONS

If you are sharing equipment, each apprentices needs his/her own:
Magazine Part 1 (11 on BOM) and Mounting Bracket

Magazine Part 1 (11) *Each test faker must have their own flat steel (Item no. 11)

S235JR+C as this piece will be modified during the examination.
|

rh Mounting bracket®
Il Aluminum, 1060
Ly

==
e

30

-

Lx 12
E
20

R

Lx 8

bx Mb

- - 78,5 -
» 95 .
2x 20 2x 60
*Part should be brought to the exam per the specifications in this drawing.
‘ ! Each test taker must have their own aluminum piece for the mounting bracket.
2 ©- © : Alternative and recommended material for mounting bracket:

McMaster-Carr MMC# 2471787 1100 aluminum

Lx 5
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YELLOW PHASE 1 PREP QUESTIONS

- NO, itis NOT ok to pre-cut and label pneumatics hosing
(that is not installed) and bring it to the exam.

- Between the standard material staging list on pages 5-7
and the exam specific list on page 8, there are 6
“contactors with suppressors” that you should have
available for this exam.




YELLOW PHASE 1 PREP-QUESTIONS

According to : 2 :
Phase 1 the 3- Cepny [T 4[ |
phase motor IS | = —

connected, the

B6

TR

I
|

g3 | 5
l

H 10V |
IS ~ 230VAC
move selector switch to
PL_ Y 110 VAC power supply
NOT f T
.
e -0A1 WA — X=X -FCLID\ -
Y B (CRI
Main switch
Will the Ph 2
I e a S e Le2tv  -XD1_.1
D XD111/21 D
" . a XD122/19 - XD12.1/27
-3 3
indicate a o
- X014 /51 |
change?? a3 L ——
g - -XDPE P~ =
E o ] I L0V XD1o6 o 16121 E
7
-XD0 15/-XDPE ) =t X017./2.7
-X:PELV 8 N
Provide jumper
1 Earth connections to external 3 X019.1/81 [
Supply 3/N/PE 208V/60Hz Gear motor components ie. mechanical 1
assembly, -X010, -XD12, switch XD110.1/10.1
cabinet, door, where applicable
F F
Final Examination Part 2 - 2026 A bly Drawing

Sheet: 1(14)
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YELLOW PHASE 1 PREP-QUESTIONS

In phase 1, the fork light barrier is 18 "
installed but NOT the reflective light 12
barrier or the permanent magnet. 10
Will that change in Phase 27 119
L
9 1 |Pneumatic cylinder (@10
stroke 60) 7

8 1 | Cylinder holder e

7 2 |Inductive sensor

6 1 |[Fork light barrier

5 1 |Positioning plate o

ICATT |szesmcesue




YELLOW PHASE 1 DOC UPDATES

Inconsistency in the Phase 1 docs on the BENDING AID

Page 10
LAFEEETE =5
12. 1 Bending aid r=4mm; ca. 100 x 40 x 10-40

Bending aid
Flat steel bending aid 30 x 20 x 80 EN 10278 for bending sheet metal, see drawing below.

) Either would be
Page 24 N acceptable.

r=4mm

30

20 80

ICATT &cceav | 8




YELLOW PHASE 1 DOC UPDATES

Correction in the Phase 1 docs on the Grafcet

A —}- 51
|-BG11 * -BG21 * -BG51
201 7
-PF2 Home position
Page 43 —1— 53 |-BP1 |-FC7
| -PF4 Operating pressure present -PF5 Motor starter overload
fault ok

|-QAS * Clock |-QA6 * Clock

—  -PF6 (ounterclockwise travel -PF7 Cockwise fravel

|[C1=Storage-Pos.1] + [C1=Storage-Pos.2] + [C1=Storage-Pos.3] + [C1=Storage-Pos.4]
| |

ICATT &cceav " | 9




YELLOW DOCUMENTATION

Yellow PHASE 2 Preparation Documentation and the Prep-questions are posted at the top
of the sections for Part 2 on the resource page

MT Part 2 Preparation Documents
MATERIAL

© YELLOW MT Part 2 Phase 2 2026
© Downloadable Word Doc YELLOW MT Part 2 Phase 2 Prep Questions 2026 (Due 4/23/2026)

© YELLOW MT Part 2 Phase 12026
© prep questions can be submitted online via this link to MT Part 2 Prep Questions Form OR dov

MT Part 2 Prep Questions 2026 (Due 3/26/2026)

ICATT oceav " | 10




YELLOW PHASE 2 - PLANNING (PAGE 55)

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

AHK-USA Chicago

Final Examination Part 2, PHASE 2 - 2026

Preparation of the practical Mechatronics Technician
assignment

Planning — workflow plan

When preparing for the practical assignment, it is advisable to plan the work steps in a logical order. These steps along

with your other preparation documentation are to be presented to the exam board in an organized folder on the day of
the practical exam. Add pages if necessary.

Outline your work steps with key words or short sentences below:

ICATT |cocrane 7 ° | 11




YELLOW PHASE 2

PHASE 1 —complete this first —-phase 1 PHASE 2 —are the retrofit steps for the
is the starting status of the customer customer that you complete prior to the

system exam day
Example: Phase 1 —P33 has no Example: Phase 2 asks you to integrate a
function. new function that includes —P33.

What pages will need modification??? When you make additions/changes be sure
to note and initial the change including the date the change was made using the
following format i.e.GS 01/FEB/23

ICOhN - R




YELLOW PHASE 2 MODIFICATION - EXAMPLE

]

|

Here is an example of what . % [hnlo P2 "~ Magnet demagnetized
you would then need to do to 09 % (1.1 a3 | Unfoo) poskion ccchpie)
your Yellow Phase 1 7 010 /o Q1,2 -Q60 Protection on (Magnet -Q61 demagnetize)
: 011 Cfe i 2 -P2 | Home nositinon "
documentation. e 2 T 1l Y i i I
| A=y |
A i

- Properly draw in —P33 and |
identify its function. 7 L R

. 4 K!SFﬁ m——— IIs X3 T "1 ’_‘T. -
. Add corresponding output L ] i [:1 :ﬂg Ly
- Update I/O lists 7 F“['l LR T e 11 r["u & -
] . A3 B = ~<’</7 A3 _l
- Stacklight i (X) - N N i i
. Update Grafcet ] IS S S B S i
32, grel, magnet F33 Unlea) posphion E:Ije:n::ag::;,un? Pl e,
A oaniy ,,
‘AHK im:m : = P I Sheet. 9(14)

ICATT |srocram | 13




GRAFCET MODIFICATION - EXAMPLE

|-s7* 86 -B13 " -B21

-Q6
P —5§ ¢ -Bag
-M22

., —
I3¢ 7500 ¢ -B3p
-M32

]

|-86 * -S7 - -B11 * -B21

301 05
s ° ~Baj
-M21
s ¢« ~B3|
-M31
[s2 *(5¢/-51a.)
-Q60

G_Setup

W 2ifhs
G

ICATT |szesmcesue
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YELLOW PHASE 2

PHASE 1 —complete this first —-phase 1 PHASE 2 —are the retrofit steps for the
is the starting status of the customer customer that you complete prior to the
system exam day

Example: In Phase 1, Table top is flat ~ Example: Phase 2 provides the drawings
and smooth. for adding pockets for the cubes.

You will need to modify your Phase 1 prints or reference the Phase 2 drawings in
your Phase 1 prints. When you make additions/changes be sure to note and initial
the change including the date the change was made using the following format

i.e.GS 01/FEB/23

ICATT ccceav " | 15




YELLOW PHASE 2 MODIFICATION - EXAMPLE

Here is an example of what

i A-A
you would then need to do to e A :
your Yellow Phase 1 ‘ 7z
. 4
documentation. Cb I
: | é
(= 4 o 4 .11 ,';J
2 o . 3
@ ; = %
16 K ==
— * 3
60 ;l\ i
1 * MeasuremenfiX fits the pneumatic
70 cylinder used (#10, Stroke 60)

Phade 4 P9y
Frat uplate
PageZan: oif/’.L',‘/'/lg (e

© AHK USA-Chifago/PAL
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YELLOW PHASE 2 MODIFICATION - EXAMPLE

OR

If it is a part that has no 2 |55 L -

drawings, you would 80

redraw the part with ?‘% ~ o T 7} |

correct dimensions. T SN b P”\J'é_ 55- N/
SH I~ | my

ICATT |2zsne=s» | 17




YELLOW PHASE 2 /

PHASE 1 is pretty much blank...but — A
you have a mechanical assembly not
pictured here...so you will need to
add it and all other parts to look like

Phase 2

Upon completing Phase 2, should HADES) (2822 40

this assembly diagram still look like . N3 -

this when you come to the exam? /@ S0 _
;

ICATT &ccean " | 18




YELLOW PHASE 2 MODIFICATION - EXAMPLE

Bill of Materials for Assembly Grid

g g
{ ( -

05 /95 /0,5

Item Number | Quantity Identification Description Comments
] 1 Mounting Plate|  phase 1 page 5
i 2 1 Wiring Duct]  phase 1 page 5
3 2 -X20,-X30 Actuator Sensor Dist. Block| phage 1 page 6
4 1 -Q8 Pressure Regulator with Gauge Phase 1 page 5
5 1 -A3 Stack Light Phase 1 page 6
6 1 -M10 Motor and Axis Module Phase 1 page 12-13
71 1 =i Mechanical Assembly —phase 2 page §
8 1 -Q20,-Q30 Valve Terminal|  ppace 1 page 5
9 1 -BP1 Pressure Switch|  ppage 1 page 5
10 1 -Q9 3/2-Way Valve Phase 1 page 5
11 4| -B11,-B12,-B13,-B52 Inductive Sensor|  ppase 1 page 6
12 1 -B53 Capacitive Sensor Phase 1 page 6
-3
13 4 -B31,-832,-B21,-B22 Magnetically Actuated Sensor Phase 1 page §
= 5 X10 1 14 4| -R20,-R21,-R30,-R31 Throttle Check Valve| ppace 1 page 5
/ 40-pin ] 15 1 -M20 40 mm Stroke Cylinder|  ppase 1 page 5
connector -
@ 16 1 -M30 25mm Stroke Cylinder| ppase 1 page 5
// 17 1 -Q61 Electromagnet| Phase 1 page 8

ICATT |szzsge=se




PLC PROGRAM AND GRAFCET

At the start of the exam, the Exam board will ask you to open your PLC program and save
a PDF copy of your program as “Last NAME_YELLOW?” and email to the GACC
administrator of your exam.

Make sure you know how to do save your program as a PDF.

After completing the test, the exam board will ask you to save the final modified version of
your program as “Last NAME_WHITE” and email to GACC administrator.

Don’t forget to modify your Grafcet along with the other relevant elements of the
Yellow documentation to reflect the Phase 2 modifications.

Be prepared to re-draw your Grafcet with changes on exam day.

ICATT |seezinees"
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YELLOW PREP-QUESTIONS

YE L L OW P HAS E 2 P re p Q u esti O n S YELLOW_MT_Part2_Phase2_Prep-Questions | © AHK USA-Chicago/PAL

WO rkS h eet Mechatronics Part 2 — DUE Thurs, April 24t
USE YOUR YELLOW Preparation documents Phase 1 and 2, “Standard Material
Siagmg list” and RED and BLUE handbooks if necessary to answer the following

g

Se

Helps confirm your understanding of what " o have commieted Phase 1 Asof

is needed and what should or should not you have a<sembied acoording o your
. Yellow Phase 1 documentation?

be done prlor to the exam Y (none? some? all? Please add

specifics such as switch cabinet?
assembly grid? mechanical assembly?
control panel? Etc.)

Trainers review documentation with e T T SR
0 0 documentation?
apprer)tlce or review after completed and S —

both Slgn WorkSheet pneumatics hosing should be

connected prior to the day of the
exam? Be specific.

4. Should you commission and test the
values of your mechatronics system for

H d 0 safe operation prior to the exam? If so,
D U E Ap rl I 23r to " whfere should ylc))u keephrecord of tll':is
Geneva - Scurek@gaccmidwest.org

information?

5. Where do you get your commissioning
documentation for the Part 2 exam?

ICATT | sassesse | 21




EXAM EXPECTATIONS

Binder —this will be evaluated on exam day

Include a hard copy of your “YELLOW MT Part 2 Phase 1 2026” and “YELLOW
MT Part 2 Phase 2 2026” including your workplan with all necessary
modifications along with any supplementary documentation to the exam in an
organized binder such as:

- Your own commissioning of equipment pre-exam and your own blank
commissioning doc (if desired). A blank doc will be provided to you on exam
day to write out your own commission points if you do not have your own)

- Electrical Standards for equipment used
- Wiring diagrams for equipment used

NO PICTURES of your equipment in your binder

ICohN -




EXAM EXPECTATIONS

Hints on Part 2 Practical Exam — 6 hours

DOCUMENTATION during Exam

« work plan (must be done on GACC provided docs on exam day)

» customer manual (must be done on GACC provided docs on exam day)

« commissioning (blank customized template may be brought to the exam in
your binder)

 Updates to Yellow Phase 1 documentation

Programming and all other modifications —must be done in deenergized state
Grafcet—Learn to interpret it to some degree of proficiency, you will need to rewrite a
portion of it on exam day.

GRAFCET Study Session and/or Festo Grafcet Booklet on Resource page
Hardwired items are not included in the Grafcet

ICATT &cceav " | 23



REMINDER - EXAM EXPECTATIONS

Part 2 exam
To pass and earn your certification you must:
« Turn in a digital logbook to GACC Midwest no later than June 30t
» Pass the practical with a min of 50%
AND
» Pass the written with a weighted combined min of 50%
BUT
» Have no written score (3 different subject areas) lower than 30%
AND
« Have scores above a 50% in at least 2 of the 3 subject areas
AND THEN
« Have a weighted combined part 1 and part 2 score of at least 50%
If your written scores are insufficient you will be offered a Supplemental Oral Exam

ICATT | s | 24




REMINDERS

Ground wire continuity and

calculated resistance values:

« Part 2: this info is NOT
provided in your Yellow
Documentation

A Copy is on the resource
page.

* These calculations need to
be completed and brought
to your Part 2 exam.

YELLOW_MT_Part 1_2024 | ® AHK USA-Chicago/PAL

AHK-USA Chicago

Final Examination Part 1 - 2024

Evaluation of Protective Conductor
for Safety

Assignment Mechatronics Technician

Task:

To assess the low impedance of the protective conductor, you must compare the calculated resistance values with the
measured values during the test and decide whether the the measured value is safe.
Calculate the expected resistance of the protective conductor for the following. First determine the cable length and the

number of terminal points. Remember at each terminal point, ar contact resi of 10 mQ applies and use
Table 1 below for additional variable information.
Number of Caleuated
Ground wire continuity ctnductor terminal Resistance
ength A
points Value

PE contact on main power cord to electrical cabinet

PE contact on main power cord to assembly grid

PE contact on main power cord to switch cabinet door

PE contact on main power cord to outlet -X13

PE contact on main power cord to power supply unit

PE contact on main power cord to -X1.7 PELV

PE contact on main power cord to control panel

PE contact on main power cord to mechanical assembly

TABLE 1:
Nominal Conductor cross section S Conductor resistance R' at 30 °C (86 °F)

mm? mQ/m

F 125755

25 7.566 1
4 47392
6 3.1491

10 1.8811

a temperature coefficient (for copper a = 0.003 93 K').

The conductor resistance values refer to conductor temperatures of 30 °C (86 °F). For other temperatures of @
the conductor resistances Re can be calculated with the following equation:

Ro=Ra-c[1+as(0-30°C)

*Select conductor resistance loadings R' for copper conductors at 30 °C depending on the nominal conductor cross-
section S for a rough ion of r (source: VDE 0100-600 Table NA.4 - excerpt).

ICATT
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REMINDERS

LOGBOOKS

Your LOGBOOKS need to be complete and submitted digitally with
records through at least May 315t — preferably when you come to testing
and at the latest June 30t

We need them on record for your certifications

CALCULATORS

- Non-programmable

- Non-communicable

- Recommend that it is able to do trigonometry (sin/cosin/tan) if you

are bringing your own
ICARN = By




IMPORTANT DATES

Applies to ICATT and MAT2 apprentices

DATE

WHO?

Description of EVENT or Deadline

Thurs, April 231

MT Part 2 Apprentices
Due date— submission only
scurek@gaccmidwest.org

MANDATORY! — Phase 2 Prep-Worksheet due,
demonstrating that apprentice and trainer have read
and are familiar with the “YELLOW?” preparation
documentation received April 11" — NO meeting

Friday, May 8t

Final Study Prep Q&A

10:00am-11:00am CST

Optional virtual event

ICATT |frocram
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WRITTEN EXAM LOCATION & DATE
. MTPat1&2WittenExam |

College of Apprenticeship Written Exam Test Location Written exam date
Oakton Oakton Skokie
WCTC WCTC
Metropolitan Metro Fort Omaha Campus
Kirkwood Kirkwood
Hennepin Hennepin Eden Prairie Campus Wednesday, June 3, 2026
Harper College/Joliet JC Harper College
Waubonsee Waubonsee
vy Tech vy Tech Franklin
Henry Ford/Macomb Henry Ford M-tec

ICATT &ccean " | 31




PRACTICAL EXAM LOCATION & DATE

Company of Apprenticeship Egi;?;ar: Testing date Practice date
Brose/EMAG/SW (Part 2) Henry Ford M-tec Part 2: May 19-21, 2026 Part 2: Mon. May 18
Buhler Hennepin June 9-10, 2026 Mon. June 8
CLAAS Metropolitan June 11-12, 2026 Wed. June 10
Endress + Hauser E+H June 16, 2026 Mon. June 15
Brose/EMAG/Durr/SW/Henkel (Part 1) Henry Ford (main) Part 1: June 16-17, 2026 Part 1: Mon. June 15
ALPLA ALPLA LH June 18-19 Wed. June 17
KNUTH/Wieland/Krones/Mauser/Freudenberg Wieland June 23-25, 2026 Mon. June 22

ICATT oceav " | 32




EXAM INFO

MT Exam Agenda Henneph | © AHK USA-CIicagoPAL

Mechatronics Technician
Practical EXAM Part 1 and 2
Hennepin Technical College — Brooklyn Park Campus

Practice Day, Equipment drop off, and Pre-Exam set up:
Date: June 8
Time; 8am-3pm
Location: Hennepin Tech College, Brooklyn Park Campus — 9000 Brooklyn Bivd, Brookiyn
Park, MN 55445
Room: C-140 and B100

# June 8" — From 8am to 3pm apprentices taking the practical exam at Hennepin on June
9" and 10* are allowed optional practice time to:
* Practice on the manual machining equlprnenl
agenda of your : G P—.
use and accessibility for the day of testing
+ Setup and practice commissioning their test cabinets
P tical d
up, but proper assembly according to yellow) when you leave or store at the test site if you
are not testing first
= Additional resources that should be brought to and used during the practical exam:
written exam e o
ities — a basic will be ilable in the test platform
* Blue Mechanical and Metal Trades Handbooks and for Mechatronics also the Red
Electrical Engineering Handbook
i I I ' t I A collection of formulas (one single-sided 3x5 index card of formulas that you
TEST DATES and TIMES info:
Date: June 8-10
res o u rce pag e Time: MT Part 1 8am or Part 2 8:15am start - please arrive 30 min before start to
check-in

Please label equipment, tools, and binders. Drop off all material/tcols in an organized and
neat manner, (including part 2 binders with all your preparation work and drawings for the
practical exam). Practical equipment should be set up in “exam ready” state (net-powered

checked by exam board.

believe might be necessary during the exam such as feeds and speeds, force...etc)
Pen, Pencil and Drawing tools
Part 1 - Clean hard copy of your yellow preparation documentation
Part 2 - binder with updated yellow documentation and other relevant docs — to be
NO PHONES Allowed during testing
Location: Hennepin Tech College, Brooklyn Park Campus — 9000 Brooklyn Bivd, Brookiyn

Park, MN 55445
Room: C-140 and B100
=

Atianta| Chicago | Detroit | Houston| New York | San Francizco | Wazhington DC

MT Exam Agenda Hernepin | © AHK USA-ChicagaPAL

PRACTICAL EXAM AGENDAS

MT Practical Exam Part 1 and Part 2 Agenda = Part 1, (6.5 hours) or Part 2 (6
hours). Please amive at least 30 minutes prior to your official start time to double check your
eguipment is still in a ready state.

7:00am Set up - final preparation for apprentices and equipment check
7:45 am Part 1 and Part 2 sign in, apprentice final check and prep of equipment
Part 2 Apprentices must have their exam binders and be prepared to show and save your
PLC program as a PDF to send to GACC representative on site. The Exam Board will check
your binders once more before you begin
8:00 am Part 1 Drafting Instructi provided - receive the drafting assignment
~8:15am Part 1 Start of Drafting — approx. 30 min. Each apprentice will have a supplied timer.
The amount of time you take to complete your drafting will be deducted from your total
6.5 hours. Drafting must be tumed in before instructions continue for the work

assignment
8:15 am Part2 - In structions provided - apprer eive their work assig t for the day.
8:30 am Part2-5S T of 6-hour practical tas! ach apprentice will have a supplied timer.
~8:45am Part1 Starl instructions of Work AsssgnmentA entire work assignment packet

distributed
~9:00am Part 1 START of 6 hour (remaining time) practical task — At any point during this

time the exam board will ask you technical questions related to your project.

This is part of the “technical discussion® portion of your exam. Exam board will

deduct or add time for Part 1 apprentices depending on the amount of drafting

time that was used.
~12:00pm  30-minute lunch break determined by exam board. All break at the same time.
~12:30pm Resume exam (.remember to expect to need 1-2 hours of your exam time for
ioning is crucial. Even if you are not abie to complete the
entire mechatron»cs assembly and get it up and running as hoped, complete a
commissioning in “as is” condition with the exam board!) Your exam time will be
stopped should an Exam Board member not be available to walk through the
oarrmmsocmng of your system with you and you must wait.

X time, timers will hold offi 1t

~3:00pm

Plan for m

~3:30pm Part 1 Exam end expemed end time, timers will hold official end time - Apprentices
finish, clean up, unless your time was stopped due to limited exam board resources
available, in that case you will have time remaining. Once an apprentice is finished and
equipment checked by the exam board, the apprentice will be instructed to return their
equipment to yellow level (if it is going to be reused) removing machined and/or
assembled mechanical parts for exam board inspection. Do not leave until an Exam
Board member has dismissed you. Plan for as late as 5:30pm

~4:00 pm  Extended time expected end time (timers will stili hold official time)

~5:45 pm  Exam board wrap-up evaluations

Atlants| Chicago | Detroit | Houstan | New Yerk | San Francisco | Washington DC

ICATT sroceam
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EXAM INFO EMAIL

Hellg ,

Below you will find information for yourf Adv. Mfg. Technician Part 2 jexam. If this is not your name at
the beginning of this email, or the exam you plan to take, please respond to inform me asap!

Save this email for reference. This is also the email address to which your link for the written exam will
be sent (you will need to be able to sign into this email account on June 4'" to get your written exam test
link). Note that the times provided in this email are in the local time of where you will be taking your
exam.

Your Written Exam will take place:

Date and Time: Wed. June 4 @ 9am CST — please arrive at least 15 min before the start time provided
here to check in.

Location: WCTC, 800 Main St. Pewaukee, WI 53072

Room: C-020

Your Practical Exam will take place:

Date and Time: Tues. June 17 @ 8am CST — please arrive at least 30 min before the start time provided

here to check in and for a final equipment/material check.
Location: Franklin High School, 8222 S 51st St, Franklin, W1 53132 Rooms B112, B113, B115

Your testing location will have an officiall“Practice Day” on Tues. June 17 @8am CST ending by 3pm.
This “Practice Day is for testlng apprentices to come to the test site to become tamiliar with the space

il mma e S SR | R PR S SRS GRS S e B S T e dao Lozl s I Jas B0

Details, including
exact test dates,
locations, start times
for each test taker will
be emailed to you by
end of day to day.

ICATT ccceav
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