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Case study: Toyota Motor Asia Pacific Engineering & Manufacturing
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Project’s name Quality Confirmation for front wheel alignment machine

Case Study: Toyota Motor Asia Pacific Engineering & Manufacturing

CO.,LTD
Writer Miss. Siripron Srechanklad
Faculty Production Engineering Program
Faculty Advisor Mr.Paskorn  Pun O Pas
Job Supervisor Mr.Chumnan Lertwanlapachai
Company’s name Toyota Motor Asia Pacific Engineering & Manufacturing Co.,Ltd.
Business Type Research & Development for supporting Toyota Motor in Asia Pacific

Abstract

This project is about studying, checking and quality confirmation of Front Wheel
Alignment Machine for support old and new types cars that will be produced and to give the
machine to maintenance section of the plant to take care of it.
Purpose: 1. Caster and camber angle tolerance will not be exceed £ 0.5°

2. Camber variables as KATASHIKI have to pass the car standard

Equipment, used in this project, is CF Gauge Attachment for Gab checking of Front
Wheel Alignment Machine and Caster & Camber Gauge for sensor checking.

After machine maintenance, the first thing is Gab checking by CF Gauge Attachment.
The results told us to repair the machine to achieve standard setting. After repairing, sensors have
to be measured 3 angles the details are Caster: 0°, 1°, 3° and Camber: 0°, -1°, -3°. Result is
variables are not as team expected then we used why-why analysis so we know that problem is
sensors of the machine moved from working positions because of weight of the machine that
gained from repairing. After fixed the problem, next process is quality confirmation by using 4
types of cars, 30 cars per each type, as sample. Caster and Camber values will be measured and
shown us as graph. Analyses the graph by using 3-purposes of project this time all sample pass
the standard.

Summary, Front Wheel Alignment Machine is ready to work without producing defects.
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1.3.2 Yoy NUINUA Assembly SEIBI
. A I A ' . .
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KANBAN System (182 AMS (Assembly Machine Standard)
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1.3.3 in509e & ARyl 1N1391914 89 Assembly SEIBI
1.3.3.1. KANBAN System
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1.3.3.2 Assembly Machine Standard (AMS)
3 ~ Yy a °
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3. Drawing 39 ULIAINTIN (Drawing) 11AZA3I9G0U Drawing NUNIATIIU AMS

. dy 1A Yo = a o 9
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I 1 1 A [ Y v = ] I 1
2. Hand Over Lﬂuﬂﬁzﬂﬁuﬁﬂﬁ@kﬂi@ﬂ%ﬂiiﬁﬂﬂﬂ?ﬂjﬁﬂﬂquﬂlla Uiy 2 au
U A A 9 @ a . < 9
2.1 AIUNNYIVDINUNITNAN NN Production Fﬂglﬂulﬂﬂlla

1 { A @ 1 o 4 o . <
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ASlJob Process l

Equipment Preparation ; Quality Conditip_n_ _

o Specification \olnstalllﬁon (4 Quality
Process

MNA 1.8 UAUAII8aZDe T3N3 Y0LMUN Assembly SEIBI (ASI)

v
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1.4 SumbaaznthinuidnanuldTuueumang
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i85 une e
1. Master & Detail schedule
2. Actual line observation
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5. Paint SEIBI job training

6. Report Preparation



11

7. Assembly SEIBI job training
8. Final Report summary

9. Present final report
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1Y DAAT LOUNDY
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e sigust AuRgnidng
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2.1.1 3558NUssIAled (TOYOTA CODE OF CONDUCT)
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aaundszsu

! Yo 1 a A
MUN 2.1 BAAININNITUNIHIANS IH) (MAF 15 BINee)
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,:9( [ Yy 9 asn 9 d‘ ] 1T A asx
uonnntl 1518318d319 “35 IaTod (Toyota Way)” iiveuiietfumtioutazisnsveq
= Y1 a an 9 ' S ' v O A v L ..
151 13199A23 1A NNz ITNIAINAIIUY 3R unI Tan tWe 14 “Guiding Principles”
TEELIT
g =< 9 a oA Y v o 9 A

MIERzUY 13133l QiAMuAgHIIBLas N TR UYeIN0IDY Uszimauay
senindszme uazst IqlSulge “esserussmlaledr (TMAP-EM)” atiutlagiiy e 1d
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ulvnanunlatazuuIMEInug MY IneMIasT M auaIa Ty Iiminauye us15nwN
ANuFoAsIaraNsIsNIusZAUgY Mwnagaateurenisuasiunilannunisal 1y
WIWLAULAZANUHAINTANY
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ManszmveuzaInalnus s uuniiendeaazinsnnnngaussnnialuy
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gumaeranlain taziinlnlaledl vewes aesdasn magilaluanunsmeveust”

2.1.2. TOYOTA WAY (2001)
Jouralalof (TOYOTA WAY) Aoz 152
an ' Y A a I A 2o o [ J Y o
Fouralalen Ao gauaa a1 Hunseamihdmivynains luesans TaTeand
3 A A 1 Qo
Tan naziflu@shuaasesniinmal wazanu¥oiuvesyn lalod

A 1 [ A wad o .. . . 4 L g
AuneTaTed H51ngunn “Wand§UA%ET (Guiding Principles) 71 1a Tod1 Faiilu

[
= 1 1

2 d‘a = v a a o 9 [} 1 1 g’; Y Y 1 a o
’cN‘I/lufnllﬂQW‘uﬁﬂil"ll@ﬂ‘lJiH“VlT@]TEJm Iﬂfﬂgﬂ‘ﬂ zﬁﬂ@]@ﬂﬂ!ﬂﬂﬂ’gj%ﬂgﬂm HUAIY m’yw"lu
A A o 19 [
N30 VIHNHN Lla&’ﬁﬂﬂnj’dﬂ
am ] Y a = o Y 1 1
ammﬂﬁiam uﬁlmﬂQm‘iu’d@ﬁﬁﬂﬁlm‘w"U’EN"LJﬂaWﬂSGUENIGIIEJGH’NHJME)EJNll‘i oy
o ] A J 1 1 1 ci} 2 ax 1 Y I A I a
ﬂig‘mamql’limammﬂmmmam cm’ml,mﬂ@Twnmﬂ‘%ﬂugﬁmugﬂuiwuﬂizamamz
o 4
(The autonomic nervous system) VBDNOIANT
an 1 9 ?;’ v A | v
FouralaTedrngulag 2 181MaNA® “Continuous Improvement” N1 “Respect  for

People”

2.1.2.1. MINAIUIDE1I 911D (Continuous Improvement)
1. Challenge Aonsa3193dorimiszeze1d uazuITaANURINIBRBANUNRIMITY
I a
uazadunnuduveus Iiiuas

“A product should never be sold unless it has been carefully manufactured & has been

tested thoroughly & satisfactorily” Sakichi Toyoda
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2. Kaizen Ain mydiuilyamsdutiugsneoduaoiiioaaznanauuianssylui uaz

Tamsogaanaia

“We are working on making better products by making improvements everyday”
Kiichiro Toyoda

3. Genchi Genbutsu filo M3 lgsduiuiamodumause sildawiso daduleld

Y 4 3 @ 14 Y| ] <

gnavd #5190 U nRUN LLaﬁUﬁi@LﬂWﬁNWﬂﬁ]ElNi'JﬂLi'J

“There is no fixed formula for making decisions. The key is to study the problem

thoroughly and to decide on what is believed best” Eiji Toyoda

2.1.2.2 m3gansuivde luanu (Respect for People)
- v o gd ¥ ax A D)

1. Respect f19 ﬂWimWiWU,a$1Wﬂ15ﬂ@3\li‘ﬂﬂﬂu JIUMINGIGTINNNIDNININD ﬂ')'liJL"lJ'lGli]
Y o v a Awa 1 AaA A ) 9 2 o )
FINULASHU LUAANAINITUNATD 1 !Lﬁgﬂ@]‘U@]E]Eﬂ\‘l@‘Vl?qf@]LW@’L’fﬁ'l\?ﬂ'J'lll"l’J’JT\TIi]GIfQﬂHLLﬁ%ﬂu

“We wish to make Toyota not only strong but a universally admired company, winning
the trust and respect of the world... That is the goal of ‘Harmonious Growth’ and what [ regard
as corporate virtue”’ Hiroshi Okuda

A Y a a = 1

2. Teamwork A9 MINTEUYAaINTHazMsRIaL Ialumeeiwn uiaulomaluy
MINA HAZINNIAANVA T DIgAd MDAz I

“Each person fulfilling his or her duties to the utmost can generate great power when

gathered together and the chain of such power can generate a ring of power” Kiichiro Toyoda

2.1.3 TOYOTA PRODUCTION SYSTEM (TPS)
a Y A A [ a = A a a Y A
szuumskanvedlaledneszuudananmsnan lae lilivewnde naammigaumn
¥ 1 < A o Y  ax v a 2 '
e lamiu Humanuilsdeisasdunulunsnas unumsiusiaivne Tasueeiims
a a [ ] @ @ J o a o
naa Iaeldud luadsdodntludunu vanmsasnarih i lalemidununisnandmde TPS
v v A B . = I
wilsznovliaie 3 1@ wan Ao “Eliminate  Waste” 1102 “JIDOKA”  Iagiising iy

“Standardized Work and Kaizen” t1as “Just-In-Time”

2.1.3.1 MIaAugyilal (Eliminate Waste)
msaaaunuanin 1d laenmsmisa 3M oon 1114718 Falsznouaie

A 1 a 9 1
1. MUDA fio anugapalar 7 aila Tdun
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2. MURA fio s lfariuawe

3. MURI A9 M3 UAIAA

' Y
MW 2.2 waaInNugalama 3 9619

o { < / . .
2.1.3.2. mimqmﬁuJummgmuazﬁmiwmmﬁaaﬂnm (Standardized Work and Kaizen)

Ao MIMNULIATFIU Laglimsriaagaasaal (Mia 3M)
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2.1.3.3. MINAAUVUNUNIAINDA (Just-In-Time 139 JIT)
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1. yuIAAKAN

A
3
#0413

FUIUN Tuam

Y Y
ABDNNTI ADINT

= I~ .
MNN 2.5 LFaITN1T Kaizen

2. hisidnaomsnamuiodsaoiio

2.1 59UNAINITNAN (Takt Time)

Takt Time = na1aulnalu 194 (Regular Working Hour)

o’d‘g) 1

UIUNAANUNTNADINITABDIU (Total Daily Production Requirement)

MNA 2.6 LAAIMANMIMUIUTOLIAINTHNAA

2.2 ﬁgﬂ‘]_lﬂ']ﬁwaﬁlﬂlllﬁﬁ (Pull System)

a3 Aq ¥ Y Y A ° a a 9
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A a 1A ant & aa ) ) a =
ARAY LNBNINTTINAAABDIUDN Iﬂﬂ’l‘ﬁﬂ\uﬂuj‘ﬁﬂ1§ﬂ’3ﬂﬂu3ﬁﬂﬂ\1ﬂa\1 LUATZNITNARN U dD1U
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/ Pull System Example \

PN 2.7 32V Pull system

2.3 KANBAN (Sign)

Pick-up by the following process

NN 2.8 1AAI KANBAN

[ [

9 [
s2UD KANBAN (fho)gniwanniuie 141y Pull System Taslidngissasnaa

=le
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Training and Working Schudule

Department : Seibi production Engineer

Section : Assembly seibi
Trainee : Siripron Srechanklad
Support : Chumnan Lertwanlapachi

Nuttanun Tantirittisak

Jun-14 Jul-14 Aug-14 Sep-14
MAIN EVENT w 2w [3w |aw [w |aw 3w [aw |aw 2w [3w |aw |1w 2w 3w |aw

1 Organization & Overview Seibi

2 Basic assembly process knowledge

3 Basicwelding process knowledge

4 Basic pinting process knowledge

5 Part logistic knowledge

& Mesuring tool

7 Assembly shop equipment for new project

8 Production preparation F
9 Report to GM Y ReporttoGM

10 Front wheel alignment adjust machine project

11 Final report and presentation to EVP Reportto *_

= =
MIN 3.1 NMNTIWURUNMTHNOY



= Overview vechicle

process

* Basic assembly process

knowladge

* overview assembly

process
+ (T)-(A) transfer
+ Trim line
+ Chassis line
+ (A) tester line
+ Plant observation
« Part logistic knowleadge
+ Part number
+ Sub-Assy line

+ Part sources

Co-operative Education with TMAP-EM

Jul-14

Measuring tool * Project
» Torque

» Filling

+ Angle

Assembly shop

equipment certification

method

+ Safety check

+ Machanical check

+ Electrical check

* Fault check
Production prepration
» Current SEIBI project

* Project work flow

MW 3.2 wazPeaunuMsl inn

3.1.2 ueumnmsfianulaseau
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* Make your beautyful

reprot

* Presentation

Working Schedule Banpho plant July-14 Shutdown

Fr. wheel Alignment M/C

Jul-14

Aug-14

Main
20

21

22

23 [24

1] modifly

10

2] AMS check

3] Attachment check

4] Power on

5] Function check

6] Manual check

7] Quality

M 3.3 urumslfiaaulaeann
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3.2 S18a2108AINTINH

3.2.1. tnsearenFlulnsaau

3.2.1.1. Front Wheel Alignment Adjustment Machine

WA 3.5 Front Wheel Alignment Adjustment Machine (@’ﬁuwﬂﬁ)

3.2.1.2. CF Gauge Attachment

3.2.1.3. Caster & Camber Gauge

PN 3.6 Caster and Camber Gauge
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3.2.1.4. Drawing
3.2.1.5. Power on sheet

3.2.1.6. AMS check sheet

MNN 3.7 AMS check sheet

3.2.1.7. Equipment manual check sheet

3.2.1.8. Function check sheet

3.2.2. MINHUIVIINToYA
< 9 < ' =2 1 A < ~ Y '
M3NUIINIIVTOYAIINVAT Angle 11AZA1 Gab FIA1 Angle MAVITTNIHUA 2 A
flo  A1UIYN Caster AT 3N Camber NWIVINMU1V0UDIIADSUYDUATOL Front Wheel
X ] @ a 1 1 o @ < 1
Alignment B39z 11@as00nW10g ludaynstoy daua1 Gab t51azviimsdauazinuar Taely

1304 CF Gauge Attachment

3.2.2.1. A1 Gab
o < 1 4 o o ' o
MM3AUAT Gab 1aelHA309 CF Gauge Attachment ¥1153an0eiAT0dii03n

y g 1 o 4 ' '
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37

[
A o

MNN 3.8 ANNINTIA Gab
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suuvlesunlFnuA1 Gab 911AT09 Front Wheel Alignment

AN 3.9 unureiuflHAua CF attachment (Gab)

3.2.2.2. ﬂ'ngu Caster 118¢ Camber Y94IA309 Front Wheel Alignment

Y
v @
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a 4
mMyInszivenasazaziliacniag
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4.1 MAAHveyanazHaTBINSINTITHTNA

CF check » » Quality confirmation

v v
% a 4 o w o
J’ﬂ‘Wﬁ 4.1 UVUADUNITAATIZHAINAIAUNITNINIU

4.1.1 CF Attachment Check Process
o o 4 o o VA d I
vasnlSulgaud luaseaing 151d@eeiin15¥ CF check Tasarinuuiazdoaiulyl

1 iq Yo s A 1 v 1 éy/ I 1 .
aua1 CF nldnusasuannanegluilagiugusideniuilua Standard Setting

M350 4.1 ANoUMIT Modify ¥B4A3 09 Front Wheel Alignment

CF Attachment Data Standard Setting

Side LH RH Unit
Fr. 6.8 8.2 mm
Rr. 5.3 4.9 mm.

1 { I~} 1 [ 1 o y o b
winannua lasanua lua1s1us1doaing s insud b (Shim) 14 16

ANIVATT
d’ [ 1 % (Y] Y1 v 9 1
INNIATIADUATOIINT I naInsliuilgens lamaemsredieas

a v Ay v 3 9 (4 g
M1919N 4.2 ﬂ?VIhlﬂﬁﬂﬂﬂWHﬂ‘U"U@‘JJ“ﬁﬁaﬂﬂWﬁ Modify

Side LH RH Unit
Fr. 14 15 min.
Rr. 5.7 7.9 mm.




42

£

<3 Il' [I~{ 1 1 X
vemiunanlabidluldaiual  Standard  33d09UMIUA lUMIUMTNEI9E19 39

ZTHJﬁﬂﬁWU’Jull(’%}ﬁ]1ﬂﬂ13‘U’Jﬂﬁ‘U!ﬁﬂl‘ﬁ'§i§Jﬂ?

ms1an 43 mnlSulgandly

Side LH RH Unit
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4.1.2 Sensor check process
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M15197 4.4 A1 Target YBN5A0UINGY Sensor 728 Caster

Camber Gauge
Current Target

0 0°
Caster 1 1°

3° 3°
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Camber -1° -1°
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a1 sdivlsuniesinsuazimsdouioual Sensor LTIAIWITONING

a Y A Ay Y ' ' Aq ¥ = A o °
'Jlﬂi'lgﬁell@y]aﬂUVIulﬂiJ']Tﬂflﬂ'lﬁ‘ﬁ'lﬂ']l,ﬂaﬂiuuﬂﬁgﬂ\iﬁTﬂicﬁﬁﬂﬂlﬂﬂU LW@U13J11’]1ﬂ1'§ﬁ§TJWﬁ

D) Y o o w1 A
ﬂlﬂﬂﬂl@u‘,aﬁluﬂluﬁﬂuaﬂqﬂ ANAIDYNANITNNN 4.5

d‘ 3 1 9 a A o a 4
M1919N 4.5 AIDYNVDYAAUNNINITAUAIIEH
Caster 0° 1° 3°
Upper Part 0° 1° 3°
Lower Part 0° 0° 0°
Target 4.8 5.8 7.8
Model Degree(°) Magnescale(mm) Degree(°) Magnescale(mm) Degree(°) Magnescale(mm)
4x2 LH RH LH RH LH RH LH LH RH LH
1 4.80 4.89 25.64 25.94 5.45 5.36 27.94 27.64 8.44 8.36 38.62 38.38
2 4.80 4.89 25.62 2592 545 5.36 27.92 27.64 8.41 8.36 38.6 38.34
3 4.80 4.89 25.62 25.94 545 5.36 27.90 27.66, 8.41 8.36 38.58 38.36
4 4.80 4.89 25.62 2594 545 536 27.90 27.66 8.41 8.36 38.58 38.36
5 4.80 4.89 25.64 2594 545 5.36 27.92 27.66, 8.44 8.36 38.6 38.32
Max .80 25.94 5.45 5.36 27 8.4 38.38]
Min 4.80 4.89 25.62 2592 5.45 5.36 27.90 27.64 8.41 8.36 38.58 38.32,
Average 4.80 4.89 25.63 25.94 5.45 536 27.92 27.65 8.42 8.36 38.60 3835

WAIINMIAIRABVOIAAZ BIMUBILARZFULAD 15T eufeunuAIneuNS

1] ] 9 9
1511799509905 WBINITNIA Difference TULAAZYNVOIFUUY LaZINAT DIff YDINI 3
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A195197 4.6 Compare data before and after modify machine

ODegree 1Degree 3Degree Average
Rh Lh Rh Lh Rh
4X2 CASTER After 4.8 4.8908 545 5.36( 8.422
4X2 CASTER before 4.89| 491 542 5.5 8.39
Diff -0.09( -0.019 0.03( -0.14| 0.032
4X2 CASTER After 25.628| 25.936( 27.916| 27.652| 38.596
4X2 CASTER before 26.1] 2592 27.8( 28.12| 3846
Diff -0.472| 0.016| 0.116( -0.468| 0.136
4X4 CASTER After 3.566 3.73( 4.594| 4764 6.612
4X4 CASTER before 36| 3.69 4.64| 473 6.68
Diff -0.034| 0.04]| -0.046( 0.034| -0.068
4X4 CASTER After 27.44) 27.044( 35.192] 33.568( 50.86
4X4 CASTER before 27.74| 26.7| 35.76 34.74| 51.46
Diff -0.3| 0.344| -0.568| -1.172 -0.6

Average




3197 4.6 Compare data before and after modify machine (70)

ODegree 1Degree 3Degree Average | Average
Rh Lh Rh Lh Rh
4X2CAMBER After -0.23| -0.13[ -0.32| -0.17| -0.46
4X2CAMBER Before 0.04( 0.06 0| -0.03] -0.29
Diff -0.268| -0.19| -0.316| -0.138| -0.172

4X4CAMBER After -0.22| -0.08| -0.29( -0.2| -0.45

4XACAMBER Before -0.09] 0.19( -0.12 0.09] -0.29

Diff

-0.134| -0.274| -0.17| -0.286| -0.156
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