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Thesis Optimization and improvement performance efficiency of
Kadia Hounding

(A case study of automotive assembly manufacturing)
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ABSTRACT

The purpose of this research is to analyze root cause of low efficiency in the production
line for developing the capability of production machineries of a selected company, namely the
Continental Automotive (Thailand). The selected manufacturing company produces diesel fuel
injectors and high pressure pumps for diesel engines through an assembly line. The principal
production processes compose of cutting and drilling component parts using CNC machines, and
welding pieces of products using CEM machines. After the processing, product surfaces are cleaned

by high pressure washer for further assembling into fuel injectors and high pressure pumps.

This research focuses on the main machinery, which is the Kadia Hounding 70, due to the
low efficiency in production line and the low capability in operations. The efficient target of the
running machines are set at 80%, but the actual target after the implementation can be only at 60%

while the difference between the actual target are lower than the set target at 20%.

After using the efficient implemented theory together with the root cause analysis of the
overall process, the result shows the improved performance of the Kadia Houding 70 machine has

increased at 6.9%.
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Overall Equipment Effectiveness
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Diesel Common Rail Hochdruckpumpen

D e s

Fiat Ducato
{221

' PSA Boxer
1 2.2L

Ford Transit
221
2.4L
3.2L

Ford Ranger
24L
32L

Engines: FWD 2.21, RWD 2.21, RWD 3.21

High Pressure Cannector

N

Outlet Connecter

Shaft seal

Pressure Control Valve Bushing

Inlet Connector
Control disk
QO-ing
\a alve Body

Stop Pin

PanHead Screw Plug

Spacerring - $ == Ball )

Disk " O-fing S Sealing ring
Bushinglisk ) Snap fing ‘}— Bushing

Wheel _\u\Compresswcn

(Quter) Y ] e s ?Cmnpression Spring
Ball ‘ Disk
V.f EL” Guide bushing / i \
’ Parallel \Valve body Ring
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Cover
Disk spring
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Compression

Piston

Epng Valve seat
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_High pressure components

VerdrangerschralDen,«** 22 .,

displacerscrews o -

" Hochdruckkolban
high pregsure pision Rlckzugsscheibe

Z-:.'”nﬂef :. Hiptoainl ey
cylinder s reiraction plate
Stitzkolben
sUpporipision
Zvlinderfadar & % ;
cylinder spring Rickzugsring

retraction ring

Excenteming
eccentric ring

Gehauss
Housing

Sprengring
snapring
Gleitschuh

sliding shoe

Main function
-Supply supply pressure fuel to rail = injector

MNN 3.5 Udag High pressure components
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Bottleneck Analysis in AMC for Week 48 — Pump Line
100% TEEP Technical capacity at 9,276 pumps/week
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Bottleneck Analysis in AMC for Week 49 — Pump Line
100% TEEP Technical capacity at 18,552 pumps/week

A
NINN 3.10

1342 134,17
130 1083
101,5 102,0
85,8
104.2 1041 =
235 #e 71,6 704 704 =0 73.0 56,3
[527 | —
246
524
62,4 62.0 65,2 —— 50
(73%)  [(61%) 470|  (93%) 50 |ao| 20
(66% 18.0 (@4%)  |359%)
25, | ||
EMAG R Tesinglazal
Cylinder Pump Housing Pump Assembly i

Bottleneck Analysis in AMC for Week 50 — Pump Line
100% TEEFP Technical capacity at 9,276 pumps/week
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Machine Description CW30 | Cwal [ Cwa2 | Cwa3 | Cwad | Cwas | Cwa6 | Cwd7 | Cwas | Cwag | Cwso |
OEE % ACTUAL 64.9% 63.0% 69.5% 57.6% 65.9% 17.3% 55.4% 56.3% 55.0% 67.5% 57.2%
p"'::d.'am DEE % TARGET |  85.0%| 85.0%| 85.0%| 85.0%| 85.0% 85.0%| 8s5.0%| 85.0%| 85.0%| 85.0%| 85.0%
Output  |pc ACTUAL 19,149 | 18,585 | 20,510 | 13,814 | 19,454 4,363 | 15,369 | 16,291 | 16,225 | 19,924 | 15E8ED
TEEF 24hrt7d 64.9% 63.0% 69.5% 54.6% 65.9% 17.3% 48.7% 54.4% 54.7% 67.5% 57.2%
W OFE WM TEEP —%—OEE Target —s—Output actusl
100.0% 25,000
90.0%
B0.0% 20,000
70.0%
60.0% 15,000
50.0%
40.0% 10,000
30.0%
20.0% 5,000
10.0%
0.0% -
A 9 ' @ 4 o ’a = =
MNA 3.13 waarpyanaun131)iu1l 399090309 Kadia Tudila1rin 40 89 501 2011
Description [ CWAD | CWAL [ CWAZ [ CWas | CWad | CWd5 [ CWds | (W47 | CWds | CWag | Cwso |
OEE % ACTUAL 78.6% 77.1% 43.9% 49.32¢ 77.6% 58.4% 43.2% 72.6% 43.3% 78.7% 44.9%
cgnit:':;irs:irg DEE i TARGET | 80.03%| 80.0%] 80.03] 80.0%| 8003 80.0%| 80.0%| 80.0% 80.0%| B0.0%| 80.0%
Output |pc ACTUAL 9,988 | 10,360 6,063 5,104 8,001 4,816 5,467 9,361 5,825 9,930 4,558
TEEF 24hri7d 74.3% 77.1% 45.1% 44, 9% 31.1% 73.9% 33.9%
W OEE WM TEEP =—4==—OEE Target —s—Output actual
100.0% 12,000
50.0%
20.0% 10,000
70.0% 8,000
60.0%
50.0% 6,000
40.0%
30.0% 4,000
20.0% 2,000

10.0%
0.0%

CWae

W47

CW48

CWas

CW50

= 9 ! [ A . . . @ s
MR 3.14 taaatpyaneoun131)iul3990an309 Stude 50 Centric Grinding Tuda1¥in 40

89503 2011
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100.0%
90.0%
B80.0%
70.0%
60.0%
50.0%
40.0%
30.0%
20.0%
10.0%

0.0%

Ilachine Description CW40 cw4al Cwaz w43 Cwaq CW4as CWa6 w4z CWaB Cw4aa CWsQ
Studer 60 OEE % ACTUAL 77.6% 62.4% 58.7%| 4l4% 0.0% 0.0% 56.7%| 98.8% 68.3% 73.6% 68.0%
Eccentric OEE % TARGET B80.0% B80.0% B80.0% B80.0% B80.0% B80.0% B80.0% B80.0% B80.0% B80.0% B0.0%
Grinding Output |pc ACTUAL 7.824 6,291 5.461 3,580 - - 5,010 9,964 7,341 7,087 6,852
TEEP 24hri7d 77.6%|) 62.4%| 54.2%| 490% 0.0% 0.0%| 29.3%| 98.8%| 74.6%|) 70.3%) 6GE.O0%
W OEE WM TEEP =—=—OEE Tzrget =—se—Output actuzl

12,000

10,000

CWao Cwal Cwaz CWwas

CWwadq

CW45s

CWae

CWwa7z CWwas

CWwag

8,000

6,000

4,000

2,000

CW50
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diii fayiiai anodun | anowadsimaine | oomadlilan
1 Tool change and set up time 93,467 4,459 annsoun la
2 No more material to produce 93,467 4.032 Tirnnsonn hla
3 Polished tool 93.467 3.562 annson i
4 Adjust loader program 93,467 2,538 annsoun la
5 | Calibration 93,467 2,408 annsoun Wl
6 Loader errvor 93.467 1.278 annson i
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Pareto Chart of Problem
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T QY o
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Counts 4459 4032 3526 2538 2408 1278
Percent 24.4 22.1 19.3 13.9 132 7.0
Cum % 24.4 46.5 65.9 79.8 93.0 100.0
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Tool Not Improve
CW Date Finished Performance Polished Loader
change enough loader Calibration
Good Efficiency % tool error

and set up | Material program
CW38 01-Oct-11 1230 58.6% 220 0 110 0 20 0
CW38 02-Oct-11 3019 71.9% 0 0 263 0 48 0
CW39 03-Oct-11 2464 58.7% 237 0 226 0 74 0
CW39 04-Oct-11 2426 57.8% 176 0 207 456 23 0
CW39 05-Oct-11 2615 62.3% 192 0 141 0 20 0
CW39 06-Oct-11 2554 60.8% 236 0 398 0 53 0
CW39 07-Oct-11 2976 70.9% 0 0 207 0 87 0
CW39 08-Oct-11 3095 73.7% 94 0 24 0 73 0
CW39 09-Oct-11 2861 68.1% 143 0 329 0 62 0
CW40 10-Oct-11 2694 64.1% 137 0 0 0 69 0
CW40 11-Oct-11 2262 53.9% 309 0 220 0 52 0
CW40 12-Oct-11 2869 68.3% 76 0 51 0 69 0
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38 09431 2011 (919)

Tool Not Improve
CW Date Finished Performance Polished Loader
change enough loader Calibration
Good Efficiency % tool error
and set up | Material program
CW40 13-Oct-11 2147 51.1% 51 0 6 672 12 0
CW40 14-Oct-11 3164 75.3% 0 0 0 36 79 41
CW40 15-Oct-11 2588 61.6% 271 0 100 0 90 0
CW40 16-Oct-11 3092 73.6% 27 0 197 0 58 27
CW41 17-Oct-11 3468 82.6% 80 131 0 0 54 0
CW41 18-Oct-11 2776 66.1% 0 815 0 0 85 0
CW41 19-Oct-11 2261 53.8% 308 593 93 0 42 0
CW41 20-Oct-11 3281 78.1% 114 0 0 0 57 0
CW41 21-Oct-11 3150 75.0% 115 102 0 0 94 0
CW41 22-Oct-11 3207 76.4% 32 97 10 0 99 0
CW41 23-Oct-11 2868 68.3% 0 424 0 0 83 0
Cw42 24-Oct-11 1988 47.3% 343 122 237 0 56 0
Cw42 25-Oct-11 3143 74.8% 0 0 0 0 65 81
Cw42 26-Oct-11 3049 72.6% 16 0 126 0 88 0
Cw42 27-Oct-11 2269 54.0% 29 0 0 717 56 0
Cw42 28-Oct-11 497 23.7% 102 0 0 157 66 0
Cw42 30-Oct-11 3265 77.7% 100 0 125 0 105 255
Cw42 31-Oct-11 2640 62.9% 333 0 153 500 76 0
Cw43 01-Nov-11 2677 63.7% 71 584 0 0 74 350
Cw43 02-Nov-11 2638 62.8% 323 356 106 0 92 315
Cw43 03-Nov-11 2901 69.1% 148 22 0 0 104 0
Cw43 04-Nov-11 2896 69.0% 0 29 119 0 140 209
Cw43 05-Nov-11 2437 58.0% 176 757 78 0 83 0
CW Totals 93467 65.5% 4459 4032 3526 2538 2408 1278
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3 E Packing machine 2days?  Thuirznz Fri1/13mz2 Mimit @ Himit
4 = Sea freight booking 1day?| ThuTM2n2 Thu1A2A2 Big Big
5 ETD Singapors - Sea freight | Sdays|  Friti3M2 ThutM9M2 4 Big Big
=] ETé to supplier Tday Thut1anz  Thu1Asnz Big g Big
7 E Supplier modification 30days  ThutManz2 wed 2/2912 Supplier at Singapo Supplier at Singapore:
i | ETD Thailand Sdays| Wed 22912 Tue 3BA2 Supgiler G Suppiler
1 | ETA o AMC 1day?|  TuedBMZ  Tue 3BA2 Himt g Mimit
' '
N ime line 1 3 i Tvimsdsul
NN 4.9 Time line 1UN1TDBAIATDI Automatic Loader 1UMNITUTVUIY
Start with existing stock. | D egrees of Implementation
= . : FEEAE i
Action plan: P ES AMC Production SrtonciDi
o2 x| in time
frcacd I EE 2DIY¥I0! oo Y
J. Bachran 0 . D4 Vo[ o]f] coccurence o v
Praduction gy 2cton EEIEEEE
0200 - Sz Yiowt cair e this hutton for cieating s new e 1 5
Last update: 22.03.2012
[}
o ob ! 0 1
d IEEEE
13-Dee-Hi KadiaT0 Manual lead Thiz problem affect from korviz laader stop. 21-Dee-tl |] x| =[] 1Manual laad produst 120 pesthes drop frem
1Tzt honing without pisten in manual made For PURA automatic load about 67 pesthrs
35812 Fonny 2.Cycle time For target honing 13.76 secipe Ha delay
loader run with an cpcletime of under 19 sec in the
average
22-Mar-12 KadiaTd! pele time w's have the chance ke zafs mare gycle time - 3 programer Z2-Mar-12 [z
Korvis from Kadia and Korivs must stay at the same time in AMC Fonny
T3-Decl KadinTl Loader errr 0| Froblem dizcuszions with Korviz (13 Dec 2011) Suttichsi T3-Dectl [ Ha delay
T3-DecTl KadiT0 | Bad part from Kadia 1Ficquezt form meazuring for find out changing point in To-Juriz | Root

cuch hening station. Update find banana shape begin at
OP2: Done.

2 Infarm the problem duka bo Kadia Fallow inspection loop.
Dane.

3.Chizaify piztan For best offect From piston dimeter o
eylinder diameter variation. Update start test 03 Jan'12

Lalignment of spindls
2T el specification
3Piston dismeter wnstable: Update 18 Jan'12
Piston diameter not concer ith this
case
4.Compensation parameter of machine
Feault

-Faund banana shaps st OP2
Updats 1 Jan't2 : FPY drap at the night shift to 53%
Becuuse changs bool ST.40

Update 13 Jan"12 : Stock remaval test | Before test
the mast part bad part at $TS0 effect From ST40
after reduce stock remaval of ST40 have small effect.

MU 4.10 MIMAUALNUNUMIAUTUNS Action item lists TagNenF5 UAATOY

1
2)
3)
4)
5)
6)
7
8)
9

Disconnection automatic loader machine

Packing machine

Sea freight booking

ETD Singap

ore by sea freight

ETA to Supplier

Supply modification

ETD to Thailand

ETA to AMC (15991Un3aifiny1)

Installation and Setup machine

.}
=
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v 9
NMNN 4.11 MAI9INAITAAAD Automatic loader machine HASIAANYA Automatic loader

H3UAAYOU IAINST, IWUNAA, QC, Project engineer
4.12.2 @UNAIINAY (Mans)
A a 3 ] Y I A
nansznuInyitnatuninauazansanleneen lailuaeslszinnne
J o 4 [
Uszaumsainuanuianuinlalwasestns
1) Uszavmsel
4 [ @ é =\ v =\ |d' dld
HansznUNszaumMsala ALY INInAIY Faliwiinawiiea lunauni
o ] 4 o 1 1 I
Uszaumsal lumsU§ 1A 09905 Automatic loader of Kadia Hounding 70 Taodaulnajualnziilu
@ A 4 @ v Y = o Y g}/ J a g =\
winOuNNYsEaumsalnaznnyedidos ¥z 1vmsasnImisIlmesaieg Ia1una1a
d' 9 a oA g‘u a 1 LY g‘.: o Y =® U .
waoullIduazmsdfianuiunannuuanaenutiuh ¥ danansgnuden Cycle time

a @ 1 4 v @ H 4
Tuaemsnaa vaznarlunisdsuaunissdaminanunilszaumsaiagldnarluns
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o Z‘, A Y 1 o A d Y = ~Aq Y [ A g‘u 1
Usuaunsosdosnimninaunldseaumsalitiessanainlglumsdsunsesuiuiuaana
Y a = ds! Y
Tdinannugadsrualidae
A = [y o d‘ A = [
uuanumsud lde astimsnuaeuminauilsziuaies nnq weu uaziinida
o o A A 9 A [ . .. A A o a A
PUIUNUNNUYT2TUATDINHTUATOIINT (On job training) tHBINLNABE IUMTURITROI
Y Y
nazanvuaoumsgylar lumemssaauazdidaldmsinaulundazaisveaninaud
A A 9 o
ANUNTLABTDIU IUNITNINU
HsuAavou fhonaa, IHINTINNMIHAN, QC
9 F) A 3’, A [ 1) 1 A [
2) anuianuanlyluGeimsaunseatnnazliunaunI0Ing
9 9 A 3’, A @ o 1 2 @
HaNIENUNMIVRIANNI AN ToluTeemsnunsowdnsuazl S unaunT0Iang
o 1 Y Y 9 Aa oA 1 ~ o v [
hdwwansznuldwinaunaanudilalumsdfifaunaisiezioes lsnoues linds
Y = v o Jo o oA A A o Y . a3
nadez lslinnudunusiunadnineonu ienaneanu s 1A 1ves Cycle time Naalilu
a 3’1 = A g’; o S o @ A
FUNMSHAANUES UAIANUAAIANAN IHDNATINTAIUATIOUaN laaweses S uaou
VA A o 1< A [} = ~ a dﬂf 3’, A =
Amnnsesdnsaeu Inunnlasy Jaglunsudawansznunvzinavuauunivnie Usuavea
2 oA A 2 ' p a 2 2 < v o v Aa X2
@oNNuLINTULEZAIAT Cycle time UMNNNINATYL azfiU IaTywiaenaninaduil
a 1] 9 9 a oA d‘ 9
mannwiinuanNugrazaNud la lumsiginaungnaes
Y A v q YA o o A ) P y A
uuamand 1 aasiazdaliimsdaousuminaunnng 2 vie 3 dila1videnss iive
o yAa Aa o =R 9 9 a oA o A = o
mlineaaditinuazanudnlatazanuilumsdinauveaniinau tagaisnazinigm
4 o 1 o g’z 4 I
LUUNAFe tenadauANMIN lavesminOuIaazAY ¥aI9INNIsoUTUNNATUNDITUNS
Y 9y @ = 2‘, A A A waa A Y =
nszgqulininaulanuaulavazatlyluaanarsezlgianluan vazmelvinisinensy

Y
duddszansamuas bidena laenlanlss Towl

HsuAaso fhenda, fhedemnssunsnan

A v =< Y v Y
7R 4.2 msdamsAneusuldnumiinau
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4.1.2.3 AUN9ININYAY (Material)
Y o oa Ao L ¥ o PV @ a Ao 2 ' 9 A
M UAANAIFTUNIY HANTENVIINIINUINUNADIIUAANAIFUIUNDUITUAT B
. = o Y v . o £ A [ o £ Y 1
Automatic loader 7992¥11%A7 Gripper  VFUIUTWATOITNT VT TRLLY T
Aa A [ Qy o 9/@9} = = = Qy Y [
Uszanimulumsiuzuau hldsuauiianuaiadeswazinigsnesuanla liasea
' o A o Y
FouaziuIuitmual]
Y 2 ¥ o J 1 o £ A Yy 1
puaIn1Msud 1y arsauguisnanhduvasauludasuaunnmseedn 14l
o A 9 a ' o £ 9 A .
Ny ovosaunu 11 neustinig load 1919 1AT09 automatic loader
HsvAaveu ASuraseu fhonda, fhedsmnssumsnan
Aasy
4.1.2.4 @UNHIINITMNI (Method)
3
1) ANUGEIVBIANIY
A2 < < A . g a
HANTZNUNDAIAINIG IVDIAINIUITAUVDUATOI Automatic loader 130U 1)
A . . o '@ o Y 2 . a 1 o
1503 Hounding Kadia 70 i linumlnauaves Cylinder parts Han 1@ iy
o < Yo
puIN NS 1 dsuannnuEvesaeniulddiag
2) WAMIATIVEADY
HansznUiiamataranaInteunnI el ua18MIHANAT 09 Hounding Kadia 70
Y o nm 9y A A o [ ' o a A ¥
udamiinan i ldngamsouieriimsasivaeunazun lvilSuljanewhimanandnn i
Y [ o a oA d‘ Y d‘ Y 19 9 d’
puanand lvd§Suige wiinauluaauinineiesdes iflouauduaio
. <3 a ) o a oA ~ Y A 2 =\
Automatic loader 15 mazanawnu 1 aasliminamlfianundeniowmsnaeusuaul
v H 4 1]
MIATIADVFUNUNRIUNTZUIUMIIUNATDAANAIAHTDVOUNNTDUNATUNI O 11 1iENTS
Y v AAa Y a a
uf v IdvuinnadeAanaialuaisnsnae
L 4y
3) Aunsed lullnasgiu
d' a g‘/ d‘ = A [ [ 1 1
HanszNnuNAnINMsAuAIod biliniasgiuae nsdSunseauanliassaiuan
A o Y [ o = < a
wasguitmua RuagmsdioanuEivesaenulanudamnnaunuli
% o o a A { 4 (Y
puanaud lvdfulse saldwifnaud§uaaunidszaumsalnazinugns
MOUgITamIInT§IuMs U (work instruction) uazimsaauiasgiunssiiau1in

9 A A ~ Y Y a ua
wmmiammmamwummmmﬂgumm
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4.2 apdwamsauiuaumamamamsenlvlSulyuaznasmsautiums
o A [ A Yo A g’-/
vnuuanemsauiumsud lvwazal5ud e Idduiumsnsualunszuaums
AR Cylinder housing 91173049 Kadia hounding 70 ud2 Idideyaiiinisaiudinlilugag
A = o = (% 9 a Y Aa A ~
woauga1nn U 2511 nvimsulseueududeyanansinatenanalnlu@en unsiaull
X A I o [ a a
2512 Faaaudadiuvesms gadonar lunsndnvenszuIUNINGA Cylinder housing Tu

1 A a Y 9 = v dy
Lmﬂmﬂ’ﬂuﬁ'lll'liﬂ’EJ‘ﬁ']J”IEJ]’I,ﬂTﬂEJﬂ”ﬁLLﬁﬂQEIJ@Ha@1%518@3&’)8@@1\1“

= a 9 oA A . . a X o
MINN 4.1 931HamMINATDUNNIBIN1AT 09 Kadia Hounding 70 Ty unayuneumsilivilg

i lay

Finished Not Improve
Performance | Tool change Polished Loader
CW Date Good enough Loader Calibration
Efficiency % and set up tool error
Material program
CW38 01-Oct-11 1230 58.6% 220 0 110 0 20 0
CW38 02-Oct-11 3019 71.9% 0 0 263 0 48 0
CW39 03-Oct-11 2464 58.7% 237 0 226 0 74 0
CW39 04-Oct-11 2426 57.8% 176 0 207 456 23 0
CW39 05-Oct-11 2615 62.3% 192 0 141 0 20 0
CW39 06-Oct-11 2554 60.8% 236 0 398 0 53 0
CW39 07-Oct-11 2976 70.9% 0 0 207 0 87 0
CW39 08-Oct-11 3095 73.7% 94 0 24 0 73 0
CW39 09-Oct-11 2861 68.1% 143 0 329 0 62 0
CW40 10-Oct-11 2694 64.1% 137 0 0 0 69 0
CW40 11-Oct-11 2262 53.9% 309 0 220 0 52 0
CW40 12-Oct-11 2869 68.3% 76 0 51 0 69 0
CW40 13-Oct-11 2147 51.1% 51 0 6 672 12 0
CW40 14-Oct-11 3164 75.3% 0 0 0 36 79 41
CW40 15-Oct-11 2588 61.6% 271 0 100 0 90 0
CW40 16-Oct-11 3092 73.6% 27 0 197 0 58 27
CW41 17-Oct-11 3468 82.6% 80 131 0 0 54 0
CW41 18-Oct-11 2776 66.1% 0 815 0 0 85 0
CW41 19-Oct-11 2261 53.8% 308 593 93 0 42 0
Cw4l 20-Oct-11 3281 78.1% 114 0 0 0 57 0
Cw4l 21-Oct-11 3150 75.0% 115 102 0 0 94 0
Cw4l 22-Oct-11 3207 76.4% 32 97 10 0 99 0
Cw4l 23-Oct-11 2868 68.3% 0 424 0 0 83 0
Cw42 24-Oct-11 1988 47.3% 343 122 237 0 56 0
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d' a Y 1 d‘ d‘ . . a dy 1 U
MINN 4.1 a31wamInNavoUNNI09NIAT 03 Kadia Hounding 70 ayvinayuneumslsuilye

1
ud v (fe)
Not Improve
Tool change Polished Loader
CcwW enough Loader Calibration
and set up tool error
Material program
CW42 25-Oct-11 3143 74.8% 0 0 0 0 65 81
CW42 26-Oct-11 3049 72.6% 16 0 126 0 88 0
CW42 27-Oct-11 2269 54.0% 29 0 0 717 56 0
CW42 28-Oct-11 497 23.7% 102 0 0 157 66 0
CW42 30-Oct-11 3265 77.7% 100 0 125 0 105 255
CW42 31-Oct-11 2640 62.9% 333 0 153 500 76 0
CW43 01-Nov-11 2677 63.7% 71 584 0 0 74 350
CW43 02-Nov-11 2638 62.8% 323 356 106 0 92 315
CW43 03-Nov-11 2901 69.1% 148 22 0 0 104 0
CW43 04-Nov-11 2896 69.0% 0 29 119 0 140 209
CW43 05-Nov-11 2437 58.0% 176 757 78 0 83 0
CW Totals 93467 65.5% 4459 4032 3526 2538 2408 1278
Machine Description CW40 | cwal | cwd2 | Cwa3 | cwas | cwds | cwas | Cwdg | Cwas | cwdd | cwso
OEE % ACTUAL 64.9%| B3.0%| 69.5%| 57.6%| B5.9%| 17.3%| 55.4%| 56.3%| 55.0%| 67.5%| 57.2%
Pump Housing
e — OEE % TARGET | 85.0%| 85.0%| 85.0%| 85.0%| 85.0%| 8s.0m%| 8s5.0%| 85.0%| 85.0%| 85.0%| 85.0%
Output |pc ACTUAL | 19,149 | 18,585 | 20,510 | 13,814 | 19454 | 4363 | 15369 | 16291 | 16,225 | 19,924 | 16,280
TEEP 24hriTd 63.9%| 63.0%| 69.5%| 5463 659%| 17 54.4%| 547%| 67.5%| s57.2%
N OEE WM TEEP —=—0OEE Target —s—OQutput actual
100.0% 25,000
2005
B0.05% 20,000
70.03%
60.0% 15,000
50.0%
40.0% 10,000
30.0%
20.0% 5,000
10.0%
0.0%% -
CW40 Cwa1 Cwa2 Cwa3 cwa4 cwas CW46 cwar [aTEE] w49 CWs0

MW 4.13 ueaani 1 Performance efficiency Y9IATO99NT Kadia Hound 70 NOUING

IESTRIPR




Counts

Problem

Pareto Chart of Problem

20000
P L 100
15000 - I 80
10000 60
F 40
5000+
0 T T T T T T O
5
é}QQ \@\6@ x,OO d'a((\ ’5}6\ é@\
) Re (2 O~ o &
S 5 » P
> B A ¥ Vi
2 N @ ,5?’ L
(\Q‘ <& \\;3 )
N <<© QL 0 5
< O “
5 = 52
<G N

Counts 4459 4032 3526 2538 2408 1278

Percent 24.4 22.1 19.3 139 13.2 7.0

Cum % 24.4 46.5 65.9 79.8 93.0 100.0

57

Percent

d' % a 9 1 d' a 49! ] A 1 [
ANA 4.14 WIWUS Tamsinavaunnseinnavu lusiaunou AQIANN 2011 (ﬂ@uﬂﬁ‘ﬂiﬂﬂ’g\‘l

ud 1)

() v 9 a Y Aa 1 @ o A [ g‘u 'y A
mwimay‘awamimmavmwmwmmﬁmmummf’ﬂmﬂiuﬂgqmumum@u

Y 9 Y
Hu1AY 2012 %uﬁﬂwummm'mammmﬁmﬁm 37,589 ¥U ﬁnJTiﬂ’E]ﬁ‘U']EJhlf’?ljﬂﬂﬁ']‘ﬂ\‘]

= 9 1 [ dy
ATUINYASIBYAUVINANANU

1 H ' Y
M39 4.2 dgwamsinatounwiesinie Kadia Hounding 70 901y unaduneumas

msU5ualsaun’ly (March 1 - 18, 2012)

Finish Performance Manual Bad part
CcwW Date Loader Error Tool setup Calibration

Good Efficiency (%) Load from ST60
CW09 | 01-03-2012 2280 50.8% 1608 0 337 126 0
CW09 | 02-03-2012 2395 53.4% 1608 0 314 116 0
CW09 | 03-03-2012 2571 57.4% 1608 0 187 66 42
CW09 | 04-03-2012 1163 25.9% 1608 0 120 86 0
CWI10 | 05-03-2012 1068 23.8% 1608 38 164 68 0
CWI10 | 06-03-2012 1832 40.8% 1608 0 352 44 63
CWI10 | 07-03-2012 1989 44.3% 1608 0 113 50 16
CWI10 | 08-03-2012 1600 35.7% 1608 1146 115 46 0
CWI10 | 09-03-2012 2492 55.5% 1608 62 213 66 14
CW10 10-03-2012 2660 59.3% 1608 0 105 68 0
CW10 11-03-2012 2529 56.4% 1608 0 262 60 10
CW11 12-03-2012 1973 44.0% 1608 438 206 63 20
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v v ' Y
M3190 4.2 agdwamsinatouNNIINATe9 Kadia Hounding 70 911nayninaiuneumnad

msU5uilgaudly (March 1 - 18, 2012) (A0)

Finish Performance Manual Bad part
CcwW Date Loader Error Tool setup Calibration
Good Efficiency (%) Load from ST60
CWi11 13-03-2012 2551 56.8% 1608 0 153 54 14
CWI11 14-03-2012 1498 33.4% 1608 902 188 54 23
CWI11 15-03-2012 2281 50.8% 1344 540 56 55 0
CWi11 16-03-2012 1950 43.4% 1139 523 224 89 50
CWIl1 17-03-2012 2003 44.6% 480 570 158 62 20
CWI1 18-03-2012 2748 61.2% 0 345 197 210 31
CcwW Total 37589 36.4% 25475 4564 3464 1293 303

Pareto Chart of Problem (March 1-18, 2012}

40000 S
N 100
_,—o-'—""'_'_.-'_'_'_'_'_
30000 - e a0
£ — =
@ i
= 200004 60 @
o 5
£ L4 &
10000
F 20
I:I 1 1 1 I 1 L 1 I:I
21 e e P 2] i
Y Bt 2
G & & L o
i (= 4 i &
e 4 i o o
£ ~ £ r
i 4
o
9 35475 4564 a4 1536 1723
Percont 662 125 £ 44 22
Cham 658 223 918 952 1000

d' C% a Y 1 d' a dzj ] A =\ [ [
NNN 4.15 AanLs Tamstnadeunnsesinavu lusiuneu Juiau 2012 (‘I’iﬁﬂﬂﬁﬂi'ﬂﬂ?ﬂ

uft lay)

= a 9 ' = a . A
i]”lﬂwaﬂ1i!1]diEJ‘UL‘V]EJUﬂ”li!ﬂﬂellﬂﬂﬂ‘Wi@QiﬂﬂWigiyLﬁﬂL’Jﬂﬂuﬂ1§Nﬂ@] Cylinder

A o . . ' A ' P, o =2 A A
IN159399N7 Kadia Honding 70 ”lumqmauﬁ]mﬂu 2011 (ﬂ@uﬂ1illﬂllsllﬂiﬂﬂ§\1) DUADU WUIAN
[ [ 1 a 9 1 A ®K A Y4
2012 (wmmmﬁ'"lmﬂiuﬂgq) WU HANTTNAVIUNNIDIUADUAAINN 2011 DIADU NINNTNUD

2012 finun Tdumsasasvesvesdeuazuul Iiumsanasvesmsgadonarlunswan
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OEE Tracking
CW53 CW01
Sun Weekly Mon Tue wed Thu Fri Sat Sun ‘Weekly Mon Tue Wed Thu Fri
‘ ian | Average  Z-lan  3Jan  4-an  S-lan  G-lan  7-Jan  B-an  Average  S-an  10-Jan  1l-an  12Jan  13-an
Cylinder Kadia OFE % ACTUAL 0.0% 0.0% 719%  801% 77.4%  B6.6%  S508%  64.1% 71.8%  626%  57.3% 519%  250%  27.7%
OEE % TRRGET 85.0%| 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0%
Output =13 ACTUAL - - - 2,070 2,307 2,229 2,493 2,141 2,702 13,942 2,639 2,413 2,188 1053 1,167
Output pc wmcoEE| 4215 | 4215 | 4215 2880 | 2880 28s0| 2880 4215 4215 | 24364 a215| a215| a215| a215| 4215
TEEP 0.0%| 0.0%| 0.0%| 49.1% 54.7%) 52.9% 59.2%) 50.8% B54.1%) 47.3% 62.65%) 57.3% 51.9% 25.0% 27.7%)
Kadia 70 pc ACTUAL
nr ACTUAL
0.00% 9413% 9600% 9180% 9468% 82.09% 96.29% 95.44% 91.06% 98.16% 85.13% 83.12%
FPY % 98.0% 98.0% 98.0% 98.0% 98.0% 98.0% 98.0% 98.0% 98.0% 98.0% 98.0% 98.0%
OEE Tracking
cwoz cwos
Sun Weekly Mon Tue Wed Thu Fri Sat Sun Weekly Fan Tue Wed Thu Fri
1-Jan Average 16-Jan 17-Jan 18-Jan 158-Jan 20-Jan 21-Jan 22-Jan Average 23-Jan 24-Jan 25-Jan 26-Jan 27-Jan
Cylinder Kadia OEE % ACTUAL 0.0%] 45.5%  458%  427%  49.5%  58.4%  60.7%  64.9%  63.0%  55.0%  45.0%  S16%  255%  62.8%  63.6%
OEE % TARGET 85.0%  B85.0%  85.0%  B5.0%  B85.0%  B5.0%  85.0%  85.0%  B85.0%  B85.0%
Output  pc  ACTUAL 2461 | 2559 | 2,737 | 2,657 | 16229 1936| 2175| 1000| 2646 | 2,678
Output  pc | 100%OEE 4215| 4215] 4215| 4215| 29502 4215| 4215| a215| a215| 4215
TEEP 4hniTd 58.4%)| 60.7%| 64.9% 53.0%)| 55.0%)| 45.7%| 51.6%)| 259% 62.8% 653.6%
Kadia 70
99.03% 98.39% 93.45% 99.33% 91.67% 9552% 9144% 09.25% 98.10%
EPY % TARGET 980%  980%  980%  98.0% 98.0%  980%  9B0%  980%  98.0%
OEE Trackin
w11 Today w1z
Sun Wed Thu Fri Sat Sun Weekly Mon Tue Wed Thu Fri Sat Sun Weekly
1-Jan 14-Mar  15-Mar 16-Mar 17-Mar  18-Mar Average 19-Mar 20-Mar 21-Mar 22-Mar 23-Mar 24-Mar 25-Mar  Average
cylinder Kadia 6527 50.8% 695%  537%  566%  0.0% 0.0% 00%  34.5%
85.0% 85.0% 85.0% 85.0% 85.0% 85.0% 85.0%
Output 2263 | 2386
Output 4215| a215| 4215| a215| 4215
TEEP 53.7%) 56.6% 0.0% 0.0%| 0.0% 34.5%
Kadia 70 C T
89 TE%‘ 92.69% 94.56% 87.84% 89.82% 83.26% 81.60% 0.00% 0.00% 0.003% 0.00%
FPY % TARGET 98.0%) 98.0% 98.0% 98.0% 98.0% _ 98.0% 98.0% 98.0% 98.0% 98.0% 98.0%

A 3 9 a A . @ 7 =
PINN 4.16 LFAINITNNTNVUDYANITHNAAINIATO Kadia Hound 70 Gluﬁﬂﬂ'l‘l’?‘l/l 010311

1) 2512 (Maamssuilga)

0.0%

Cwol

cwo2 CWos3s

cwo4d

CWos

CWwoe

CWo7

CWwos

Cwos

w10

Machine Description CWO1 | cwo2 | cwo3 | owod | cwos /06 | CWO7 | Cwo08 | Cwod | cwio [ cwil
. OEE % ACTUAL 71.8%| 455%| 55.0%| 51.6%| 57.8%| 55.4%| 49.8%| 52.3%| 53.0%| 51.9%| 50.8%
Pump Housing
Kadia 70 OEE % TARGET |  85.0%| 85.0%| 85.0%| 85.0%| 85.0%| 85.0%| 85.0%| 85.0%| 85.0%| 85.0%| 85.0%
Output_|pc ACTUAL | 13942 | 13430 | 16,229 | 15220 | 17.065 | 16356 | 12922 | 15426 | 15649 | 14,177 | 15004
W OFE  =—==—0EE Tarzgzt =—sr—Outputzctusl
100.0% 18,000
90.0% 15,000
80.0% 14,000
70.0% 12,000
60,05
10,000
50,05
8,000
20.0%
30.0% 5,000
20.0% 4,000
1005 2,000

cwil

MU 4.17 nuaastsuanseantazysuna Performance efficiency TugaufouunITIAL

=KX A
INUUIAN 2012
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Ay Y A Y T A o oA o Y
WaﬂVlQMﬂﬂﬁNﬂ 4.1 uﬁm“l‘wmmnuammumﬁmmgmmqmmf’f"lmﬂiuﬂgmaa
o Y a . Y o A 1 =
ﬂ11ﬁﬁ1h1iﬂﬂﬁ§l Cylinder llﬂiilEJN’c’fiJWLt’fllf)IﬂEI‘WVIJJ1Jﬂ1‘i€fiy!ﬁ8l’m1mﬂﬂ1‘iﬁﬂﬂ’é)ﬁl 1397910
1 o d‘ = A a 9 L= d' 9)
NIIPBNUIIN NANMIJasu Tools ﬁ’JiJﬂﬁﬁnﬂﬁﬂLWN‘lEﬁﬂﬂlmiNﬁG]llﬂiﬂﬂﬂ’ﬂlﬂmuﬂﬁiﬂﬂﬁhf

A . 9 2 VA Yo A o
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Machine Description CW4ad W W42 W43 W44 W45 CW4aE W47 W48 W49 CW50
OEE i ACTUAL 64,92 63.0%% 69.52% 57.6% 65.9% 17.3% 55.4% 56.3% 55.0% B7.5% 57.2%
Pump Heusing
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TEEP hiid | 64.9%| 63.0%| 695%| sae%| 65.0%| 17.3%| 4873%| 544%| 547% 61.5% 57.2%
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Pareto Chart of Problem
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