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ABSTRACT

This current report is conducted to present the preparation process of the new-
model pickup propeller shaft (T6 MEA) manufacture, situated in the Department of
Production Engineering — Dana Spicer (Thailand) Ltd. The initial part of the report
illustrates an overview and components of the propeller shaft, also covering its
assembly process. However, there is a noted remark that due to an unexpected change
within the company, which resulted wholly in the work duration and completion, the
second part then provides a more specific topic. That is to say, the work focused
mostly on the process of interference fit and its manufacture preparation stages for
the new model. This part also explains how to prepare the selected machine,
manufacture process, risk assessment, and JIG and figure design — to assist in the
assembly process. The design procedure was performed based on a simple analytical
calculation method so as to estimate the figure's size. Also, the finite element method
was utilized simultaneously with the software named SOLIDWORKS Simulation in order
to assess a possible error within the complex shape creation process. Such a figure
was then installed in the interference fit machine, and the outcome was recorded.
Lastly, the findings are proposed, revealing that the designed figure could fit the
selected machine and maintain the alignment level of all components contributory to
the interference fit process.

Keywords: T6 MEA, Push Up JIG and Fixture, Process Engineer, T6 MEA GCP Line
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T o Tube Shaft l (Constant Velocity Joint)

t—t S0 ) —

SEW) - - ey : il I
oY =it HMM e[ E{Uﬁ

I sipYoke Tubing I

e Push U

Snap Ring x4

o Py | A - . -
JUN 17 uansFudiundesiimseenuuuiiniaesinsivasiwaiviou Drive Shaft

3.1.1.2 Coupling shaft

\wanvew Coupling Shaft feaiiniseanuuusnnisils Midship Tube shaft
Tmilpesainiseenuuusndnanasiiuilaidunisyinuiisiunissatudiuves Slinger 1ag
fin Stinger 1luu3nnasinaniudandoudunisda Mid Ship Tube Shaft a1uzUil 18

NeavdgngULuLTenuaginivesazgnasueiiluide 3.4.3

COUPLING SHAFT

. Joumal Cross 1 ‘,.Qe.aje.’lgf.--« )
153, e s - - 2 2
== Tubing Midship End Yoke Nut
Flange Yoke

Center Bearing

Snap Ring x4

[ ]- Processwith new tooling design

|

sUN 18 wansdudiuifesiniseanuuudnlvsiveawanviou Coupling Shaft

u
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3.1.2 Machine Preparation Parameters

sunnarn1seenuuulviiinadonisiAive e sdnsiitunssuINsENS AT
9duN1sTuYessruUlensedaiulsianunsaseanliiindesdnsAonnudy arudy
fandnazidunaliiinusefilonvuzusadeamuiiiosninnissalassiuasideonnisaiuia

Wulusuaunis

d

pi= 3
1 (r2+R? 1 (R*+1? (8.1
> [Eo (rg-RZ +V°) 'E (Rz-r% i

P Interference fit contact pressure
& Radial interference
R  Outer radius of inner member
E, Elastic modulus outer member
E, Elastic modulus inner member
r, Radius outer member
r.  Inner radius of inner member

v, Poison ratio of outer member

v;  Poison ratio of inner member

INFUNIT 3.1 WU é’mﬂsﬁéﬁﬁmﬁa R, r,,f; ey Radial interference & fkUs

sndAenamsuasaiinegluvewie (Tubing wazvuieiadneuenvesdiulsznauiiae
Yin158adieiu (Tube Yoke Mid ship CVJ kag Tube Shaft) sialuidunisuansiagis
nsmusslunissnues midship waz tube yoke Wifule FsanunsaAtuinusadeniuld
INAUNTT 3.1 LATAIBIUINTDIAFLUTYIOU Drive shaft Huurnlnalfeaiuiasianinis
AaLsNENYiou Coupline shaft

TnefAlaanaun1svinlumusadsaniulaloe

o= (3.2a)
f = uspAtubeseat (3.2b)
Midship
Material: Tube AISI 1017

midship AISI 1137

Area tube seat 1392.601 mm
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Case 1: Maximum diameter tube seat (diameter = 59.64 mm)

0.000170 m p 5.76x10"  Pa
R 0.029650 m Reaction force(N) 8.02x10° N
T, 0.024265 m L static max 0.8
I, 0.031750 m u static min 0.5
Vv, 0.29 f max 6.42x10°
V, 0.29 f min 4.01x10*

tube modulus 2.05x10" Pa

midship modulus 2x10"" Pa

Case 2: Minimum diameter tube seat (diameter = 59.49 mm)

8 0.000095 m p 3.22x10” Pa
R 0.029650 m Reaction force(N) 4.48x10* N
r; 0.024265 m W static max 0.8
I, 0.031750 m u static min 0.5
Vv, 0.29 f max 3.59x10° N
v, 0.29 f min 2.24x10" N

tube modulus 2.05x10" Pa

midship modulus 2x10'' Pa
Tube yoke
Diameter tube seat in specs (diameter = 59.56 mm)
§  0.000130 m p 3.75x10" Pa
R 0.029650 m Reaction force(N) 8.07x10" N
i 0.026437 m | static max 0.8
5 0.031750 m u static min 0.5
v, 0.29 f max 6.46x10° N
Vi 0.29 fmin 4.03x10" N

tube modulus 2.05x10"" Pa

midship modulus ~ 2.05x10"" Pa

ANUTITAMNAULALNIY @1UN5DRUINITIATIEILS 3 NSAILAAD

v
o

®  frigenip > Trube yoke | PENIETYIIMLAMMAN150ITUIY tube yoke gRERLTIvianoun

q
[

midship azgndanuuniings nsdilasyiliindusudeaniuegisening [40.3, 64.2]
KN
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1%
A o

O Foi R Tunsmuwﬂﬁlﬁﬂmqmsais“z?umu midship Qﬂé’m{l’wiadauﬁ tube
yoke QNIAMIUNTNG ﬂsaﬁ%ﬁ'ﬂﬁlﬁﬂmmaLﬁammuag:ﬁizmm [40.3, 64.6] kN
O o= fues yoke:Iun'szﬁﬁwv‘iﬂﬁ midship Wa¥ tube yoke gndnusznaulinvie
wieuu uwlunsdifasildausadonmuintuiiszuing [80.6, 129.2] kN
losndrwewsefimualdfveuiwnniisliamnsafvunatussiidusduavle
msutensdifgniiesziannauinves 8 wngauardosaadslumeufoifiaien 8 Aeudne
AlndiAssiulunntudiu Sdufielimsuuslldsnade Fnhaussdlflunmsamsnues
nsruuNsaNsalumaduiifivuinues R, rr waz Radial interference 8 TndiAesiulina
T6 MEA Wipthussananufusrvuaavesssiimaideddlunsamsavedlunal
Ausafiinléde 4.5 tons
\osmnmisdeaedeausndesderndunuiud Head end Tnefimewdu psi
MafuAANLRURIN18198u599In3UT 19 uazvuAuRhugudnans Bore As 100

daalunsg

45000
1002

7 100

= 5.73 MPa

= 831 psi

o R o
sUT 19 uthasuanmanisifiuduseitldlumssn

3.2 Process Preparations
5188¢18nL1loN1U09 Process Preparation ABN1557UY0YALASENAIUNTDUTD
nsruruNIstuaenIsHanUsEnaumal GCP nludsmsudeyanieglulagiulagay

Usenaulume seazna1NlgluniIsuas AUNnISININNSEUIUNITVRINISHINIU ITN1SH9IU
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$139NTLUIUNITANTNINY Gﬁazﬂamdwﬁ%gmwsaw%ﬂmﬁmiwzﬁ{]’mmewué’m%’ums
Usenaumaluwnalu

3.2.1 Cycle Time and Line Capacity Analysis

a

foyaiiddyigalunssurunsudnie Tgdnsian (Cycle time) ey nuiild
Rotlue Job per hour ; JPH) TnsuaznszurunsHanaziiinatnsuseunindvesnis
Fuasaay o ﬂizmunﬁﬁf’u%qﬁu’qiﬁaﬂmmaqﬂ3zmumimamLsﬁwmagjﬁwﬁ’uwgﬂ
FunanenisHanLaznsEUIuNISAa Cycle time qqﬁ"qﬂ%Lﬂ‘fluﬂizmumiﬁﬁmum Cycle
time GuaamsJmimamﬁuuaxmé’qﬂa"mlzgﬂﬁﬂmﬁwmmlﬂuﬁwé’amwam (Capacity of Line)
Faazfudriveniefnennnisanvetaisnisnantuinannsanantuauldnusiuiud
#osnnslusvezaniisualiviels Tneseruatuiaraulafianenisudnnisusznouman
iy
2511591 Cycle time
1. vhnsdunainisyinnulsaznszuaunsingn1saneaduInlontduiu 5
Ay
2. Thmsedsnauareauiinasdenaauiidnarlndaadeuniianlnevid
gedlihhaduiiiadgmsewinensynuayhnisiaie ARSI 2
3. fnsengianeduiideniagituduna a mgnsellagildsewinnis
yhauneaUTidenusifemenim o mmnsalfiFuinuvasdunm
4. vhnsuwdsudesgaunmanisaifiiatulurduiazuaseazBennaily
(Woifugrudeyadmiviidedely) uazudammiean (henan/au 1

Fu) Wy Gruauauitles/r $2lug)

Initail

PUSH UP

start Finish Time

Ason min sec Cum min sec Cum cum
1, 0 5 5 0 37 37 32
2 0 37 37 1 9 69 32,
3 1 9 69 1 46 106 37
4 1 46 106 2 28 148 42
5 2 28 148 2 59 179 31
Total 174
average 34.8
Used Cip 3 Neaest to the average 37

M15797 2 Fapgransiionaiudmduiiaszit Cycle Time YBINSEUIUNTAILEA
2.Push up
Process Process Detail Value CT Value

load tube yoke and tubeshaft

or tube yoke and midship NVA

insert tube NVA

ress 2 hand switch NVA

cleaning Tube

[GIEN W] N1

send to K/D and start new one NVA

= o ' a ' o a ;d
A15197 3 fegemsiesisianugeslunszulunisaiudaanaduiignie
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AENEINTAATIZY Cycle time vaavNNsEUIUNISREALAIN Cycle time W
LU%EJULﬁ&ULTJuLLmuQﬁLwiqLﬁa@ﬂszmumsﬁlﬁ?nmmﬂ‘ﬁ'qm?ﬁwzLﬂunszmumaﬁﬁmum
fdansnanvaansnisndn (Bottle Neck) mugudi 20

11 Cycle time fildande 4 wpuduAIUsEANSAINYeIN1THERLAENIIUTEN
fviunedananaf 0.9

:ZS Current Process 158
120
jog =
80 -
60
40 =2

mCurrent Process

5UN 20 MsLTBuiiisu Cycle time (time per 1 job) ¥8duAazNszUIUNTTIUEIENITHER

n1sUsznautwan (GCP)

ATNSANUAULNDNINIAINITNER
nsA1uIufIdIn1suanazilunisin Cycle time 394 Bottle Neck 11A1U28U

W3suieusuIut s ndnaurinnuasnasanavilsduaavauisausenauinanla

'
v

AT INilansaldiuinae

Cycle ti (—) 21 (_r) 5( ) =C ity (Job per week (3.4)
X X = 5
ycle time T apacity (Job per week)

f29879N15ATUIN

31NN13TULIAINUIINTEUIUNSTMELIATUIUNgAvesaen1SHEnAD Balancer AB

158 Aufiraauasa 13u

3600(sec/hour)
Cycle time = ————— = 23 JPH 35
o8 e 158(sec/Job) o G

WaANUSEANSNINYRINSHER
0.9 x Cycle time = 21 JPH (3.6)

Capacity = 21 x 21 x 5 = 2174 (Job per week) (3.7)
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awmaﬂszﬂaumeﬁmdnﬁaﬁm%’mﬁsﬁwmuﬁuaw%ﬁw@ﬂﬁﬁq%ﬁi’uﬁﬁmugﬂ

(%
[ Y

fviue 47.5 duavianel detuluszezinanialaton1snantiazaiunsananman lanarue

2174 x 47.5 = 103241 (Job per year) (3.8)

o w

ﬁﬁﬁayjaﬂ’]aﬂﬂ’]iﬂisﬂailL‘Wa’ﬁﬁaﬁaﬂﬂiwaﬁﬁ’]wﬁﬂiaﬂ%ﬁlmﬂLU%EJULﬁEJUﬁURT”IU’m
wangulvsifidesinddliignéndeluasiifinisnaneg a Jagtuiianenisnandeliie 14,000
foU way 85,000 TneUszanamudRumaLaide waaiududy 99,000 TaeUsvana
3.2.2 Man Working
emduiiesurnszuiunsnisinudesemiinaulszsnasesdnslunsas
ASYUIUNIS VBIANENISHER GCP §9951I191U8 D8TDINTTUIUNITAILTALALNTEUIUNNS
Slinger Press 113AS127#A28 Man Machine Chart
3.2.2.1 Standardized Work Chart
N3¥UIUNIIUITNBUMNATITINTEULTY T6 MEA Uszneuiudianenisuan Gep Tng
T station TumsUszneuiduiiaau 8 stations dmdunszuaunisUsznaumagulmisiusuyin
15371 2 station Wy station ey fe T slinger press station lusawegiu push up
station Wit dMSUANENISHAR GCP ansnsavinnsUszneviududeslfifiesiiavadaviou L

anunsnUsEnaumavieuges coupling shaft wag drive shaft lunsousiuld

Old Model (Redback) New Model (T6 MEA)
Station
Coupling Shaft | Drive Shaft Coupling Shaft Drive Shaft

1.Push UP v 4
2.PushUp + Slinger Press v v
3.Knock Down v v v v
4 Welding v A v v
5.Joint (UJ) v v v
6.Straight v v
7.Slinger Press v
8.End Yoke Press v v
9.System Joint v v v v
10.Snap ring seat checked v v
11.Balancer v v v v
12.Painting v v v v

A15197 4 uaaenisiieuifisunssurunsusenauasan iy (Redback) waziwangulval
(T6 MEA) Tusneniswén GCP
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a & o a ' g v Y & |
iqﬂazL@HWSUUG]QUIUﬂ']SWWLUUﬂqiﬂigﬂ@ULL@a% station WS@NﬂULﬁaqmﬂULLmaﬁﬂqi

AduN1s wandly Standardized Work Chart mug‘d‘ﬁi 21-30 A9t

SEQNo. ELEMENT TIME vandan
; WORK ELEMENT / swidou
i Manual/ auvinu [Watt / so | Walk / 1éiul
1 [load tube yoke and tubeshaft o tube yoke and midship 5
2 [insert tube 3
Welder
3 [press 2 hand switch 2
4 [cleaning Tube 8

5 [send to K/Dand start new one i unload 20 T
Knock
fLu
ES
e it

~ Dual Push Up

Manvalhon | Watso | Wakidu anulapar Safety [::; A Quality <> sasgiunussiensznuny Standard Work In Process @ Page 1 OF 1

visvua TOTALS 18 TOTAL awiowun Pre-Specified No. PCS duamwin

20 =

gﬂﬁ 21 Push Up Station

ELEMENT TIME 13a1dau
SEQNo; WORK ELEMENT / swdau
sadud Manual/ auvny | Wat / 5o |Wak /6w
1 load work 3 Welder
el

2 |insert dummy 4

3 |press 2 hand switch for clamp 1

4 [Knock i

5 |press 2 hand switch for unclamp 2

6 |rlease dummy 2

7 unload work to WIP 6

Vanval o | Wat s | Wakiau amuaoadu Safety @ A Quality Q snasgudunusininnuny Standard Work In Process @ Page 1 OF 1
Viowie TOTALS 20 TOTAL vawiowua P fied No. PCS _ amwausmiuomudin i
1 6 = 35 |

g‘Uﬁ 22 Knock Down Station
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ELEMENT TIME wardau
SEQN. WORK ELEMENT / sy
aadudt Manual/ auvinu [Watt / sa |Wak /1y
b Release CVJ 6
2 Move new work to welder and move work from welder to rework 4
3 [Safty check and press 2 hand switch for start 7
4 |waiting Machine processing and Rework 18
[Put CVL together with work and 18
9dd s end to conveyer including to start another o
Welder BUILDER
wIP
CONVEYER
Maral i | vilsg. | Wk AmuiaoaAu Safety [E] Aaum Quality <> aasgudusnusmwinnsun Standard Work In Process @ Page 1 OF 1
Vovua TOTALS 35 TOTAL anhovua Pre&f: ied No. PCS _amusmfuswdirmuaifossiu
3Un 23 Welding Station
MENT Ti
SEame, WORK ELEMENT / swdlau ETEMENG, TBdEfanotie
aduvd Manual/ auvhau |Wat /5o |Wak / 1é|
1 |take a work to M/C from conveyer 3
2 load work and press 2 hand switch for locked work 2
3 [add slinger and press 2 hand switch and hold for pressing 11
4 |press 2 hand switch for unlocked 2
5 |mload work to comeyer 6
¢
S
&®
P '%“
Slinger
Press
T | T— Anulaonfu Safety [::] Anm Quality <> wwsgmiusmszdunszanunts Standard Work In Process. @ Page 1 OF 1
Viowua TOTALS 15 TOTAL taanfowma Pre-Specified No. PCS i i faos

9 =

gﬂﬁ 24 Slinger Press Station
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SEGNo, WORK ELEMENT / swdau SR n o
adud Manual/ auriny |Wat /50 [Wak/ iy
1 |load a work from conveyor 6
2 load jounal joint .bearing, 5
3 [Assambly Joint Bearing and add snap ring 5
4 |press 2 hand switch 3
5 [Assambly Joint Bearing and add snap fing ancther side 3
o [Press 2hand swich 5
7 |rdd a fange with previous joint o
g |press 2 hand switch 5
o |Add a flange with previous joint on another side 5
1o |Press 2 hand switch '
41 [knock to make sure that snap fing is fixed ®
12 |unload work to rack 5
Manualvhow | Wat sa | Wak éu Anunlaaafiu Safety @ Ao Quality <> aassndususziuninnunt Standard Work In Process @ Page (11 . [OFui L}
Vo TOTALS 49 TOTAL nanfomia Pre-Specified No. PCS i i 5
o
U . . .
3UN 25 Joint Bulider Station
ELEMENT TIME vaiau
B ' i A il S S
1 [load work from rack 3
2 |Press switch to lock a work 2
3 |Add center bearing 3
4 |Add something 4
[press 2 hand swatch =
5 | and hold to assambly
& |Add washerand nut 6 Stored Area
7 ishten 10
& |Marking Check 3
o |Press 2 hand switch to unlock 3
10 |unkoad work to dooly g
R ) uacafu Safety [C:] Ao Quality <> wasgudunusnnnszoun Standard Work In Process @ Page 1 OF1
Viowua TOTALS 39 TOTAL tamfownin Pre-Specified No. PCS - i i

10

gﬂﬁ 26 End Yoke Press Station
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SEQNo. ELEMENT TIME vadan
i WORK ELEMENT / swday

andudt Manual/ auvnu | Wat /5o [Wak 7y

1 |Take a work from rack 3

2 [load work 7

3 [press 2 hand switch 1

4 |Processing Check 2%

[press 2 hand switch and m
5 |unload work to WIP
& |waiting new -
sl s | ika e IW’““‘ anuilaoad Safety [i:] fAounm Quality <> wnassudususnnnsznunts Standard Work In Process. @ Page 1 OF 1
Wovua TOTALS 45 TOTAL awhowmia Pre-5) No.PCS _amaummdusmdinmmusbassu
35 e [_:]

gﬂﬁ 27 Straight Station

sEQNo. ELEMENT TIME vadau
4 WORK ELEMENT / swtiau
sadud NManual/ auso | Wa 0 [Wak /i
1 [Take a work from rack 2
2 [Place then release Sip joint to Booter 3
3 [Add a rubber 4
4 |cimping 4
5 [Pt Stip joint in and lock 7
& |Cimping andfparifga 5 Stored Area
7 |unload work to dolly 6
" N amuaoafu Safety @ Ann Quality O asguuuszwitnsziounts Standard Work In Process @ Page 1 OF1
Viowmua TOTALS 31 TOTAL antouma fied No. PCS _mwauswd i

g‘dﬁ 28 Climping Rubber Boots Station
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SEQNo, ELEMENT TIME avian
: WORK ELEMENT / swdau
fdudt Manual/ auvinu | Wat /5o |Wak / (éul
1 |load coupling&mark 6
2 |load Driving 6 5 )
3 [install Bearing bearing cup and snap ring 6 Balancer — B
&%
4 [press 2 hand switch 2 l Jolntsystem  |R4
5 [install Bearing bearing cup and snap ring 7 PPN
. 2
6 [press 2 hand svitch 3 [3 g-\ i
7 |Marking Check 1 =t Driving
8  [add barcode 8 ==
)
9 |unload work to Rack . @
g
2 Dolly
! Coupling
Rai v Wait 0 | Wak Anuilaaafiu Safety [’;h Aounw Quality <> aasgufusiusnnensznuns Standard Work In Process @ Page 1 OF 1
Viowua TOTALS a7 20 TOTAL viawiowma [ ified No. PCS _amuausmiuomsin i
= 57

E‘Uﬁ 29 Joint Builder

WORK ELEMENT / switau

ELEMENT TIME wa~day

Manual/ auvhoy

Wat/ 50

1 |load Prop shatt

7

2 [scan Barcode S
3 [Press 2 hand switchDoor closing 2
4 |Waiting MIC operate . Balancer
5  [Rework addmass 21
6 |Press 2 hand switchDoor closing 2
;| Waiting MiC operate i
s |Rework add mass %
o [Press 2 hand switchDoor closing and MC i operating 4
10 |Waiting MC operate 1
11 [Rework knock "
12 |Press 2 hand switchDoor closing and MC is operating 2
13 |Waiting MC operate -
14 |marking 22
45 |unload prop shaft to rack 3
| [ [, Avuaoafu Satety @ A Quality <> sasgwiussnnszoun Standard Work In Process @ Page 1 OF1
Viowua TOTALS 85 o 2 TOTAL anfoma P fied No. PCS _amuausaudusmdr

gﬂﬁ 30 Balancing Station

3.2.2.2 Man Machine Analysis

14 Man machine chart 3LAS1EMINULDBUBINTLUIUNITAISAULAZATEUIUNITEA

Slinger AMNMTWN 5 Uag 6 LHaRIINITINNUSENIIAUKAZIASITNTVDINTTUIUNNTIINET?

Juedalsuazn15aanszuIUNITen Slinger TIUAUNTLUIUNNTAINSA (Push up) MUTITaT

3.1.1.2 9¥EINALUN 1SN UVDINT NI U AT 099nT0819l5uazn1siinugesliiu

NSEUIUNITEINBA (Push up) BE1LTUN
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Man and M/C Push up |

PROCESS (S/R) MAN1 TIME(sec) Status M/C TIME(sec) | status
o CompEnent(TY [\ companent(ry TS Wi sty | S // avaiabk 5 //
load Tubing load Tubing 3 /// available 3 //
press 2 hand switch press 2 hand switch 2 ///// / 2 press 2 hand switch 2 Z A
7
ok Cleaning Tube 8 M/C operate 8
Sencrilec:tmppicérg:gst ' lsend component to next Process 20 available 20
38 38

A9197 5 Man and Machine Chart ¥84n53U2un"5 Push Up

ANSDNNNTYINIUTINAUTENINE AU WA LASDIINT
LaRIDaN1SYINUlANISYNIUNTLeUed AU %30 LASDIINS

wanani1sInsuliinuietu

Slinger Press

[Man Time M/C Time
load work and 2 aviable 3 ////////

add slinger and
press 2 hand switch and 11
hold for pressing

unlocked 2 : ////// : unlocked 2

load work to WIP and
take anotherone

operate 10

aviable 9

o : 3 :
A19179% 6 Man and Machine ¥824n52U2UN15 Slinger Pressing

971 Man Machine Chart Tun1552un58UUN1590 Slinger WRUATLUIUATS Push

up fRuANUNITTE Slinger ITlUTBaninauasiesiaudainaruinlunszuiunis Push
a . v da ¢ | v °

up laen1siia Slinger 1NAnLansazdanaliinanvesnisvitarulunssuaunis Push up

WL UL DI91NNNTALEY
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3.23  aszvaumsiauluaeniwgna

Ut 31 iudrdunszuiumshausazmsdsionuluuiagnszuiunsnuniswas
Jaturesansnisnanusenauinan GCP lnpgnasdmuansdsddunisusenauves Drive
shaft duasuansiiaviaw Coupling shaft ?llf‘ﬁmﬁameﬁgﬂﬁwmﬂizﬂauﬁu‘lmaswamﬁ'am
Fshugnesurgauite 2.4

Ul 32 Wuddunszuaunsiauuasnisdwisnuluisagnszuiunismnyiing

2ONLUVINUDY Mid ship Tausa Slinger wiauiu Mid ship AzaN1TnaANTEUIUNITUAY
\AT093N3lA 1 VuURBUAMIUN 32

SYSTEM

BALANCE

e CP + D Shafts
- CouUpling Shaft

=P Drive Shaft

I Current Station

WIP

Slinger

Deadener PUSH UP
Press

3‘Uﬁ 31 auvdaagnisaenasuluaienannisusenauwai GCP ‘f]ﬁ]q'ﬂ’u

SYSTEM
JOINT

BALANCE

SUPPLY gurempym

=—p CP + D Shafts
Deadener PUSH UP —— Coupling Shaft

== Drive Shaft

I Current Station

WIP

5UN 32 Auvsuaznisdedanulumeninnisusznauinan GCP MMEWaINITaANIEUIUNTS
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3.3  Process Failure Mode and Effect Analysis; PFMEA
PFMEA for T6 MEA Program
115911 PEMEA Wunsiiesiesinnuidoaasnansenuiienaiatuldlunsyuiunisd

mﬁms‘?ﬁa%L‘fJumiswsfmﬁq{]zymﬁLﬂaLﬁﬂsﬁuﬁaLLazﬂnmwﬁLﬁumsmmﬂﬁfﬁmﬂéﬁﬁt,aﬂaﬂsﬁ
TngsienuatuiiivevwnveinsAnuaniziadesainda (Push up) aztiauaifisanis
Ainsgrinnudemeiilemaiatulunszuiunsansadi ssunsdruidosieidemaui
ﬂ'ausﬁwazlﬁaﬂ’dauLLaxdawasiamiL?Jm%’azﬂaﬁLfJummé’U‘uaw%@’w FuneuNTY PEMEA
sail

3.3.1  d9un15n59N518aLI8ATBIUIEN SINAIAUSURAYDU

Process Failure Mode & Effects Analysis
( PFMEA : AIAG - VDA )

Company Name : Location PFMEA ID Revision :” 00 Refer Baseline -

(DFMEA/PFMEA)
Customer Name : Program PFMEA Original PFMEA = VSM Name:

Customer Part Date : Revise Date : "
> i Responsibility Confidentiality
No.: DANA Part No. : b, Levey: Business use

Cross Functional
(ream Q)

(Core & Extend) (Team £)

— X [ SN - L\
3UN 33 3UuuuNIsNTaNINgazaen

3.3.2  NIIASICHLIASIEI8YINTEUIUNISHAR
II. STRUCTURE ANALYSIS

1. Process item 2. Process_step
(System, Subsystem, | (Operation Mo. and

3. Process work element
(Man, Machine, Indirect,

Part of element or_ nam e of Focus . .
N ame of Process) ECrient) M aterial, Environment, etc.)
A B C
Assembly Push up 1 - MAN - Operator

(Drive shaft)

2 - Machine - Push up
M achine

Eﬂ‘ﬁ 34 MSAATITHAIUUSZNIUVDINTZUIUNNS

_ <83 A N15N30NTRVDINTEUIUNSUEN Tufe nszurunsUsTRRUmaLfuYiou
YIE8N1SHER GCP

- 401 B nsnsendensyuiunsnandes tuRenszuiunisaansa (Push up)

- qea C Humsiinszuaumsdesundasisiiiiefnwinnszuiunisdingnnd

dulsznousglstng wu dedintnau Sn3eadng Jgunselin
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3.3.3  A15ASISHNIATUNITINIU

III. FUNCTION ANALYSIS

1) Product & / or Process function 5 s
that the process kem creates ( 2) Function or outcome of | 3) Function or task of the

Product In-phnt, Ship to plnt, End the process step _& : work eement anq P_mggjs_
user - When known ) Product characteristics characteristics

D E F
- Production in-plant: Need al of |- Driving Shaft with CVJ) MAN - Operator
dimension meeting spec onthe |and TS or TY and Midship |- Operator can operate
drawing and can assembly to next |at both end of tubng due [machine by folow WI - Setup
process. to run out with in spec , Inspection , Open&close
machine.

- Ship to plant : Need al of
dimension meeting spec on the
drawing and can assembly wkh

transmission gear and rear axke or
axial shaft

End lleae: Ma anu nnien and

Machine - Push up
Machine ()

- Effigency more than 90%
- Pressure wil not be excess
800psi or ower

- Tool ife counter

d a s o
SUT 35 gUnuumsiiaeedt feidunisineu

fo4 D {Hunsiesgiin Tunumendsunszuiunmsfanandediguaudi
n1svheueglsfilssnudnindosnis figndideants uasgldsusesnis
AU

Poe E 1dunstinseilagasBeniuinguuuumianisniuauganme iy
Mendsriunssuiunsamsadesiuegiils awnsadlduinni 1 s19m1s

fo1 F flumsnmeiiidioldaanmazdediindesielathaiumsinses

AIUAN M I8UINNI

3.3.4  N15AIIZIRATUSSIIUANULEEUNY

IV. FAILURE ANALYSIS

™
2 § | 3) Faiure Cause (FC) of work
D F‘“"emﬁ? (FE) ("e"‘bp“’f:ss' end | ® 12)Faiure Mode (FM) | & | ekment (cover Man, Machine,
user, customer assembly plant) Z% | of the process step | 3 | Materal Method, Measurement,
2 & Envi)
Scope | Effect &
G H I J K
MAN - Operator
. - Skifs operator don't meet
- Productioniin- requirement for setup, could not set
plant: Run out would components in the aignment
be ncreased n - Uncompeted setting components
igs;nigf giﬁaizg g Rework 4 | -Over spec run out i JIG Fixture.
Machine -Push up Machine
- Machie can not operate as setup
- Ship to plant : L |deu to some kak in hyduak system

Material - Raw material
- End User: (TY,SY, TUBE,MS, TS,CV-TS)
- Runout with in component materil

U7 36 JULUUMTAATIZIAMALEINY
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- dos | FosUsziuneuinmnudsmeiiintudueyls (Failure Mode) dragn
91n3UT 37 Aedlen runout iesanmsaudagainiiidvua

- 999 G Uszifiureantes | Tneivunvoulenauinaziineslsiuuazainy
demenainandwasgide nelulsanu degndn wassieldnu

- nduhmsssfuiingihauvniaaneslslitdamniiadeainen
ANURANAIAAINTBY F Laznsanaslute K

- 999 H way J Junsusellarianudemednanifiinasiasiuuinlng1edeni

AIANUIN U Process General Evaluation Criteria Severity

3.3.5 N15LATITABATUSTLLRUAULESS

V. RISK ANALYSIS
e NS § o o
8|8|3|gR i
Current Preventon Control | 5 | = | § | @ % |Current Detection Control (DC) | § 5 | o
(PC) of FC g|3|5 |58 of FC or FM B, <
> | © ] = 8%
FlS| a8 7]
8 ]
L M N o |P
MAN - Operator -audt and review Actaul
- Retraining operator and operator, skill ref. LPA
update every 6 months -Inspection check
- Update Skil chart
- Operator need skil evel > 12
4 1'5 |14 5 5 M
Machine -Push up Machine -Inspection check machine
- Check TPM Daily
- TPM by MT pkn
-Set Insert tool ife ABrm
counter 1925 | 501 5 5 Y@
- Visual check presure gage

5UN 37 msUszifiuanudes

- 993 L iunisdndes K undwsgiisnistesiuirfagdululsanuiinisdesiu
stslsndoulvmzuunloniafivin (Occurrence) mudas (M) nsliaguuulania
Aaiindvateinasidsasinnusiigiiaaunduasuuuiigefianlutes
Occurrence 1a891484 PFMEA aduinndnnisnistraziuuaziiiausly
AANUIN U Occurrence Potential

- 903 N WWudeslsuenieuinsnisns1aduanuiinnainested K lagnannisnis
Tnzwuuduluaunianuin @ Detection Potential

- 983 AP \Hun1si SOD snUsefiumunianaa A Action Priority (AP)
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3.4 Tooling Design

v
a

Inuagiiniaes (IG and Fixture) winIaailodmivnulugnamnssu@agnianld

v '
% a a

dnsumssdntunuiiiisssaniioutunngiu armduiusiasiumiigndessening
Invdefinieiiuiunuasdasgninwiliaaiuegnaonian snvefinivesgnesnuuuuas
a$ratunifievhinisBadu sesfu uasfmuasumdurumngtu e liuulailunisianes
viEemsnnusisneisausagldnssuminfurievuianusgagiBeafitmuaimnusznig

Inuagiiniesiasfimumneifsiulndifbstuun veifemaninduavluns
thll4ltne eghdlsfnuanuunndassvitdnuasiinesituagfulumaeaadesiied
awluldfuduay

3n UIG)

Infundestiofimvitadistuiiotislunssuadumis §u8nduau Tneund
ué3naziiuaemimnedsdnfnuiuoghaue Uaoniimiiagyisnemanfiasiiiunisyuuds
P

Wnwwes (Fixture)

finwesifuiaiesledmiunmsudnililunisimundums Sady uavsasiuiuny
Triegnsfiiaiasdnsindwinnuey dmsuiinnesiasiuisassosuazushunadusaglide

D

T28¥YDUATRIRLNTIMIUNINTIQNADINALNTEVINRRTUIY Tintaiiazdogndnlyifauwiu

agiumlaveaniesinsiuseninifuanumdgnnseiney

[
@ A A | Y 1

finiaed azuusivdsulununisesnwuulvduiusiuiniesilosieg dansdwuy
533319 Taufauuufigeondudeunazisiaumn finmestaglinisvinuduanulany
#1aq femudetusazannsaldnuldtueiedlofialdiluedned miousugunisiem
fuieSosdnsiiiuinnsgiu

INNITIATILATOYANAIINUUUINANILAT suduassowhnseenuuuinuasiin
weslnmidmsunszuiunisusznou Tneldvinisesnuuuinuaziiniesdmiunszuiuns

fartaluil Ao Push Up
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3.4.1 UUIAALAZITNISEDNLUY

Fumeuildiarsaniunisesnuuuinuaziinees Wuludagun 38

fsuirusipnuszais » lana1sniseenuuulasang

» o g ar
WHWMATHANNINaRLY

: - . . [ wenmshmussuaziden
(shwauduneninuasiindiees) .
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kazdudsznoulassadne
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2 wnansivue
—bl—b Usznounalamsyhay 5
stuazidun
Auudaus v - 3
= = ] uusalasadng — ;
FanmunlIfy — izane lassadn | i 2 > AINALNRD
lnssadsanysal
Fane > i '
WLATITL Y
T g > {UUTWNISEENEUY
e AvuAsUnT: i b
gl it i ! :
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mdtzney smsendiu oo ! !
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ATRELRTES s s |
P AMUAUUR
SR LanasNIseanLUY

JIRMLYOU

¥ v ow
iﬂﬁ*f’?‘& TR
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E‘U‘W 38 %umauwﬁadwmimﬂum5aanLL‘U‘U

Faludumounisinnanluniseenuuudnadu %ﬂLLaﬁ\lﬂLf\)a%azé\’aqa%wﬂﬁﬁgﬂwsaﬁ
AsINuABwIIinsEaInMete I ouseTAatuneluededld Fuiudesndudesi
audnlafanruduiusiugiussniaiundasauassunse Tuniseenuuuaiedu nng
?JﬂNuiﬁmmmﬁawsmmmﬁuﬁuéswﬂwgﬂmqLLasmmLL%QLLialﬂ”LfJuﬁaqﬁﬁmmﬁwﬁty
og1984 mndslidadulafmuagunsailiaunsassduamuudausdd lunisiansan
Araudausetu Bunsnagdenmingunsineu Fuanqaiimansildiagseuns udninns
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L o/ /o RI3rsangunss
AMNAYDLIRY

|

avsanefigUnse

P
Hvamiihananiy

2 }

{\ N fnnwiwnniuss
L 5
\ ‘3 sngrhudney
["“‘4 s wWhhsugunssluedls

l

- - pry
efauifinnsdnee
vaainmstoniu
ffupguiinla

avivasuusinsEvh
uarmnUAsuzuvse
YeegATiseuLetl

l

sugevne

UM 39 UHUQTNIIATIVFOUFUNTIUAZAIINUDIUSS

s

lun1seenuuuinuaziinieesil Idssgndanuinenuimnssudun Taernuels
nMseRnuUUINLarinmesae Jymiidesnmsmuadniiiavla ffennuidemeiienainiuy
INNNTODNUUY
a9AUTznaUvaIUgyIn
HadWS (solution) ifeusngnsaiiintutu Susgifuaadusznoundn 3 Uszmsie
(n) aunsWBeeURUS (differential equations)
@) Heulvvauwwn (boundary conditions)
tadnsvesymazuansseenliumnteuluveuwniasuuladly
(A) 5U34 (geometry)

ad v o ar ¢
ATNTILNLNDNINAAND

v
a < I

NSEUIUNIMHAENSYIaUIINYNslAARYLE 2 F5uany Ao
ad a a ¢ 2 add 9 |
(n) 3BAAATIEN (@nalytical method) HuAsAAUALTULvRINTS

SeusrAugaudnyt nanfeidunisuiaunisdeyiudifieninainasuiuns (exact

Baliaseitildndnde anunsonmadnsiladmsulymndsunseiien witdu
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windeymilaududounnndu wu fauldasily 3 85 nszurumsmnadniseisga
Ansrgidnadudlioraiuldidenmadnslsls

(@) 3BIafav (numerical method) ARG NN Tulaiane
lereufiunoslazumsianiliiussavsamgatu Fdsuauiivsznaulufeseiuiiugiu
Lazsiuge wnAeiddnluitidadaiavifenisiudsuaumsnndamansiusznaudie
dydnwaleneg Lidesiluaunisi@eoyius msmeyius nsmeadudfitnge 2a luidu
aunsyefivadadulsznauMenszuILNTg 1IN AU AuaTITEYRERuYITY udh

Usehuglusunsulvmauiunasvinanuununisnanisdaaumeile

a. TgehiavseRuiiugiu (fundamental) Usznauluaeiitavainis

v

1370 (root) UDIANNITLAELNUALITUVANNITVUIA NIV UEY (linear) wazkuulaiids
e (nonlinear) nsas1aflsidunisuszanainiglu (interpolation function) MsvinANeY#WS
(differentiation) 1158 U#LATA (integration) N15WNANNITITIBYNUSATy (ordinary
differential equation) $2u893ENaf1awuUEULd0e (finite difference method) Qﬁﬁﬂﬁ%
denauosuiiienuiwadnsvesnsliymmeadnmansiuannsamldogisieneiy
170
b. ABLFeAINAYTEAUE (advanced) iolduAdymimiadainssulu
Uagtudssnaudmeislnludiodiuud (finite element method) waz3slwludaequ (finite
volume method) F5viensiilefuniseeusuinthasiiivssamsam
TunsesnuuurLn JUNss Tinsevianuidens uazengnisldnuued nuazin
et wlihisddnneinliluiuduresnmsseniuurnauarsunssiiugiu uasndan
5u$aazﬁw%%L%QﬁaLamszﬁuqa (finite elerent method) Wrundun3esiiediedtalunis
9RNLULTA JUNse Aiesiesimnandens uazengnislinu lusunssesiniiianududou

897U lagagnannsuasdenlumde 3.4.3 N1509nLUU Aol

34.2 yquiildAianeiaanuidemeves JIG and Fixture
3.4.2.1 Strength of Materials
LﬁamﬂmiﬁwmwaﬂﬂL’«aaéé’mén%gnﬁ{hﬂ%‘saq%’uLmﬂw«a"nmwmaﬂ%ﬁmﬂ
endsmenuvainuAne1avzviliengnisldnuvesiinestosa
®  AUNIINIVIUIUTDUVRINTTIYIIUFNSU S-N Curve
(S'f)N = G'F(ZN)b (3.9)
Sy +345 (3.10)

OF

1

S, = 0.5, (3.11)
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St = ANUAUYBIANAD
op = AMUAUIN
b = FAnSvesannis S-N Curve Jusgiutanilidonld
N = $wnuseufiawnsaldouls
Syt = ultimate tensile stress
S'e = @1 Endurance limit maqmswmaawqu%umu
Ne = Fruiuseudmsuen Endurance limit fviuadu 10° seu

= - = [ 4 a o o
® &uN153ATILH Endurance limit vasidguinainanwanisinluldau

Se\\E| J kakyk k k. keS% (3.12)
ke = edusenougUuuuintuny
T3 ﬂ'wﬁaﬂszﬂawmmgﬂé'}waﬁmm
k, = Awnuszneunisidau
kg = Adhusznevgumndfisadentsldiy
K, = fuseneurnundedield
ke = ausznaudusiienvdmasionisldiy
lne
iey) Lmga i (3.13)

dl d ] 1 A 1 o/ s 1
e aun1siiauUasgunsanlailinsenszuaneliaunsanauFudusenaugusng

JUU

Agoss = 0.0766d2 (3.14)

Agoss = wun 5 WesiudvesiiufivtndnanuiinauiAy

de = quindurhugudnarafiouwinvssgunsedugidly

N59nTEUON
A, = TWIRNUTIRNFRNUIANANLAY
a o e (3.15)
0.0766

e e

ky = 124d01% 970<d <51 mm (3.16)
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® uN13 GoodmaniWaniA1AIUAUggaANauTaldldiuanwMENISNATAIIY

Wusau

wIainsnldnazdnwaiznisvitauidunisnatasUassmessuunisonlansean

saludaivunauuigulildnuasaensvhasanusudulumugun 40

Stress

Time

Tin = MINIMUM Stress

Ty = maxinum stress

U, amplitude component

o, = midrange component
o, = range of stress
o, = static or steady stress

o
JUN 40 N5IM99TANUAY

UIMaNN13AIUIN Safety Factor U84 Goodman 11AUI

Oa

Se

Om

Sut

Ga= Om
1\
Omax(55-* 55

<

i 317
n

Gmax

Ao (3.18)
1 (3.19)
n

o = 1 = ¢ v & = qu
e Lua\‘laqﬂllﬂqiiﬂ\'iﬂqsua\iﬂ']u‘d\ﬁLUUNG&I']Q']ﬂISJL&I‘uﬂ ANUU QQIWﬂ&Iﬂ']'iﬂ'J'\&ILaEJW"IEJ

{9991NN15IN99D

Mc

I

(3.20)

AMUPULTLDIINNTSAR (MPa)
lauus (Nm)

LHLANBNUTITUVIRINT (mm)

TUHUAANURDEUDINUN (N.mm)
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®  FLAT1LNTINIATD99INNITFUBITILAZUNIUTN VDAY

¥ Ri=Ve=F M =Fl
; M= Fix - )

3

|
i g 6El

$ " o2
@)§ y = fxmu - 31y
# f& Sy
‘ S T

M

5UT 41 uanenslneaivesnIuuazgnsildaAIuIn

NN 41 aunsngniinliivedinsigrinisidesuainiuiseude

FI°
bk = @21
e 3EI g
F = usinavateaiu (N)
1 = ANUYIIVRIATU (mm)
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