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ABSTRACT

This research solves the defect problem in the product development process of the armature SB model
that the total defect ratio is up to 76.84 percent. It affects the delay of the proposes a new product to the customer,
including effects on the production cost and product confidence. The research is executed in 4 phases. The first
phase uses the check sheet to collect the production data. Phase 2 uses the graph and the Pareto diagram to select
the problem to be improved. The spring distance is lower (Spring min) than the standard is the highest defect
ratio at 66.29% of the total defect. In phase 3, we brainstorm with SW2H and the fault tree analysis (FTA) to
find out the root cause. It shows that the inspection criteria are set too strict. It is the type I error that the
manufacturer is responsible for the risk. In the final phase, we adjust the spring distance checking criteria from
0.2-0.6 mm to 0.1 - 0.7 mm, as well as test the noise from the opening-closing that cause by the spring distance
changing. The results of the experiment show that the defect ratio is reduced to only 14.58 percent and the noise

level is acceptable too. The cost can be reduced by 1,046,880 baht per month.

Keywords: Quality control, Compressor, Armature, Fault tree analysis, Type I error.
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: S5ring lL I topper High | : Concave | Stopper
! Checking__! | & Run Out || Checking | Caulking
| IARsIRERUANEUS : : Checking 1 JPRIINERURI :
: AUANIASTFIU : T ——————— : TH/uau 299Uy :
J : Stopperlfd&aany e e e e e - = i
| WiinawasBusy I
[ |
Final Checking —ﬂ MFD Stamp Packing Store
UMW 2 NITUIUMIHARDIS DS
151971 1 Check Sheet MINAADINANDISININDTTU SB
Date Input Defect Type Output (%)
(2019) (Piece) Spring Min Stopper High Other/MC FG NG
Setting
26/3 95 17 68 - 10.53 89.47
2/4 295 122 - 69 3525 64.75
29/4 218 99 - 71 22.01 77.98
24/7 95 90 - - 5.26 94.74
2/9 100 81 - - 19.00 81.00
Total 803 409 68 140 23.16 76.84
NG (%) 50.93 8.47 17.44
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= 66.29% S
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2 400 B
= ~ 60.00% 3
G 5
§ 300 - %

=

e - 4000% 8
33

é 200 - g
a@

- 2000% T

100 -

0 - - 0.00%
Spring Min Other/MC Setting Stopper High
a =
FUAVDITE

a a ¢ P
UHUNINN 3 Pareto m@QﬂﬂJWWﬂIQQEﬁﬂiuaqilumaﬁ U SB

a ¢
5.3 3!?!51311?{1!14{?1‘“6\11]@1’11

a 7 ) A o Y { a 7
ﬂ'li’]Lﬂi13‘1’?ﬁ%ﬂ{ﬂ@]111“1]1!{5]E)‘Ll"l]f]QUSHW%%NWN?%@ﬁLﬁBﬂﬂWﬂ Pareto NWﬂiZﬂqﬂllLLﬁS’)Lﬂinﬂﬁ}'\lﬂ
v

] 1 v v
QRQC Escalation Report aauanaluaisiesn 2 Taedoyan Idimuanie vanmsaaduszninduaud (FG)
v
nagFunuds (NG) d1%35unsal Spring Min Ao A195293Aa 1510 1mu1a3 5119 0A152 1119 0.2 - 0.6 mm.
Tagiaf1 3 ¥191N9A Spring Checking AIUKNUATNG 4 MIATINTOVILIATLELNINNAUTIAIUNAIYA Rivetl
2 - 4 a2 v 2 - S oai b o
193 99U Plate Tasnneal3ans 3 vrvzdeseglummasgiuniua windulavmialiagh wiega

] o a g o
nﬂmmmgmwmamﬂu NG nua

M9 2 QRQC Escalation report: Spring Min

QRQC Escalation Report

Gemba (Elmuﬁﬁl%ﬁ) Problem description by SW2H

1. What happen Armature assy has spring department lower than standard

2. Why is it a problem High TLR which to productivity and FDPR result.

3. When it happen 2-Sep-2019

4. Who detected Wipawee p.

5. Where detected Armature assy Line A / Spring Min checking process.
1. How detected Spring Min checking by machine

2. How many 74/100
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UHUMNA 4 FINUIVDI Spring Checking 3 99 (FUINUUDINII)

Tumsszavaueslideraueldnfouiionny Best Model Twanagluifagiiu fie ju DM uag CL
a ' 7 ' s Y Y A 3 A o
TaouFeuneuludiudsznoy vina uazinumiasgunyNeInlszno Ut sduno UNINAIMIDUNY
' @ ~ @ A U @ a Aa I )
HANA 1A ULNYY Hub Length AN U WA 5 nazaiastviaadSantniasgiuily 0.1 -0.7 mm. 9911
3 o ' a ) o 9 { x
Us2IAUA N1 IATIZH A UNARY Factor Tree Analysis 2017990 4M A3UHUA WA 6 ¥4 Hub Length
J . I U A o Y J = = o dy
HAzAIATINAOUANNGIVDI Spring Wudrungminaue Idnmuimand lvael1 Taslisreazidoadail
- M1 = Material (Hub Length) ifi1ganiuguaumsesnuuuiuana1aesn11a1n Best Model Tag
AINIUANYEL SB AD 17.0 — 17.0 UAAI Best Model 30AIUANAD 17.2 - 17.4
- M2 = Method (33M5¥1911) = A515a05 1UN1TATINAOUANUGIVDY Spring TimiTeury
2 Best Model danaliaiuaunsnan uana1991n Best Model
- M3 = Machine (10509905) = Hi/oUAY Best Model

- M4 = Man (Win911) = Moy Best Model

Details DM cL SB
Hub P/N Z0015192 T601083 20018942
Hub wing thickness 3.0 + 0.3/0 2.3 + 0.3/0 2.3 + 0.3/0
Step of wing for Rubber portion NA 0~0.2 0.2 0/-0.05
Parallel of wing for Rubber portion 0.05| A 0.05|A 0.05|A
Parallel of Stopper sitting 005 A
Hub length 188 + 0.1 193+ 0.1 1732 0.1
Outer dia. ®26.0 0/-0.1 ®22.7 0/-0.1 ©®22.7 0/-0.1
Conentric of Outer dia. 005|6G 0.05|G 0.05|6G
Inner dia. @16 + 0.3/0 @16 + 0.3/0 @16 + 0.3/0
Spline length 9.0 + 0.3/0 9.0 + 0.3/0 9.0 + 0.3/0
Rivet hole P.C.D. @40 + 0.05 @35 + 0.05 @35 + 0.05
Rivet hole dia. ®6.1 +0.1/0 @6.1 +0.1/0 ®6.1 +0.1/0
Involute spline 12.5x23x0.5 12.5x23x0.5 12.5x23x0.5
Surface coating CATION Zinc plating Zinc plating
Coating spec 13 +5micro Not defind Not defind
Supplier

a a 7 J 1
UNUMNN 5 msnﬁaumaumﬂﬂiznamzmwgu DM, CL iag SB
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FACTOR TREE ANALYSIS FOR OCCURRENCE
Why the problem occurred

Version 7.7
1 Standard - 0.2-06
FREE ] NG 0.1-0.3/OKpart 0.2-
POTENTIAL
OK PARTS [BAD PARTS  JUDGMENT
a3 FACTORS [4] CONTROL POINT (5] STANDARD (6] o 8| (Only wrte YIND) || ROOT CAUSES |COMMENTS (13
Level Potential Root Cause st M.J Durwet
2 of Level n+1 oK |
[machine parameter not 5 . ¥ ; o e
i et el - [MATERIAL Hub leght 17.2-17.4 17.2174 17274 | 17070 | ¥ ¥
nachine parameter nct METHOD - [CONOlprnd depcmentin 0.2:06 0206 0206 | 0103 [¥ -|n - not same as base | D252 100,
2 ~ lsame a3 base model model
fnachine parameler not - o .
2= ast " = | MACHINE Same as current production ¥ ¥
- o Same 85 operator Y <|¥ -

BHUMNH 6 mﬁmsmﬁmmﬂﬁ’aﬂ Factor Tree Analysis

5.4 aueuImadiuilya

] v
= o

fvaniannaasuaiorfueed Ju sB di@uenuimaiinsiwmaaswalu 2 nuinagdail
5.4.1 15U Hub Length Tagn13naasanane$iuees ju SB 30 Fu fiinsdfuanuenves
Hub (Tngaaavesesdilsznoudumiudy) wuh Sufnveads liuandunn@y fe e assezanugaves
Spring lud1M1i9909 Spring Checking 3 99 vz iiog13tioe 1 90 Alisunasinsas9ael SaHuA WA 7

Fl
v @

aariudalaag1l1891 Hub Length Tifinado1Sunavoude

@ Act. Spring 1 (mm) @ Act Spring2 (mm) @ Act Spring 3 (mm)
08
0.6
0.4
L]
. L
02 * e Si8ica 'R e ) L
* —.‘—.— T:_T'_h_ = L ]
B e (I | RS ]
[ ] L]

upUMWH 7 vaninaaoulasu Hub Length

so o o ' ¢ v a '
5.4.2 INAUNAATUAINGN Spring ﬁ%ﬂﬁﬁlﬂﬂ’ﬂ!ﬂm“ﬂﬂﬁ@lﬂﬁuﬂ’]13Jq\1 Spring TANULANA1

o A g A J 1 ' 1Y =2 a SN Y o 14
AU AD 0.2 - 0.6 mm. LA 0.1 — 0.7 mm. ‘Vl\i'ﬂ’f]\?ﬂﬂigﬂﬂﬂuliluﬁﬂﬂﬁﬂu i]\?’)Lﬂi1$ﬁUlﬂ'J1 NIININUALNUN

a

v o 1A A g a < o a a A g
f'ni’J@WNﬂﬁW’JVIZJ"B’J\‘ILLmJﬂif)HJZN’JﬂLﬂuIl‘l] ’ﬂ151]!ﬂUﬂ'IiﬁﬂﬁualleﬂWﬁ1ﬂﬂi$Lﬂﬂ l(ErrorType I) m’mﬂu

A {y o do o a N : d 2 da TR &
anuAsnarangrannaadulvlfias (Reject) aum1gu (Lot win nandusguiuiluvesd (FG) iWuanw

u

@

a @ a @ ' A o o T o
vAaroulumsSuransznuvesdraaes nasaananussmiludimuaediegludeimuavesgni

a v . ! "o . ] 2 Y o
uaﬂﬂﬂﬂﬂmmmmqwm Spring L AINAADLTEITUNIU (Noise) 5¢ 'J'NﬂTiGl“]NTL! “ﬁilﬂu‘l]ﬁ)ﬂ'lﬂuﬂ"llﬂﬁ

{ o ra o A o ga ] '
aﬂﬁﬁﬁmwuﬂ"ﬁ}ﬁ}aﬂumu 100 db(A) uamaaﬂmimﬂﬁauwwumaﬁﬂmmﬁmumﬁmagiwaw 75178

£
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v
v v K

o ot ~ a s 71 a3 so A
db(A) ALNUNINNT 8 muui]qmua“lﬁ’umiwﬂamwaﬁmimmaigu SB E)ﬂﬂiﬂiﬂﬂi%&ﬂmm@]ﬂﬁuﬂ’)'lil’gﬁ
A o L g ' o
U89 Spring N 0.1 — 0.7 mm. Lﬁﬁﬂuﬂﬂ Best Model “’Iiﬁlﬂuﬂ'liW’E)uﬂﬂﬁlﬂ']iﬂiflﬂ’mai LagNaaodnNanIsny

A . 1o
iAo Noise naugiu 1y

Spring Displacement vs Engagement Noise

100.00 Max.100 dB(A)
78
dB(A)

= 5.00
5 75
2 dB(A) @ spec iy
-]
= 5000
5 @ Spec WAngd
E
@
o
o
(=4
S 25.00

0.00

0.10 0.20 0.30 0.40 0.50 0.60

Spring displacement (mm)

A a .
U UMNA 8 NM51158U1NEU Noise

5.5 wamsl3uilge
= ' o a . a ' o I’ 1&g 9
nmInaaeufiouiiousznNunudaTuAINg Spring LUVIANYOIFY SB AU il 19
1 a ' 24 A a ¢
WUFIUVDI Best Model TA8NANBIHAANGUAZ 30 FU FINVI 1ONAADINAALAZNATOUAIBINAUI VD
oA A 2 P ‘o A o & § o
Best Model 12w Hitfieq 1 Fuaw vazgyamedn ludunusidadu daaasluununini 9 nazier
MINATDU Noise IAHATNTIFUIRSITUUNUNINT 8 LAYNIOHAINATDUAADARDUNYADAIBU WU
v Y 9 v Y v
a 2 o 2 3 2 2 . . LA g
MINAATUIIY 8 JU FUAZ 30 FU TINNIAY 240 T HvouFe1l5210N Spring Min 11iaviiies 35 ¥u Aaily

Fouaz 14.58 139aAA9IN30HAT 50.93 (A131390 1) aa l1/ewaz 36.35

Propose Spec. (0.1 - 0.7 mm.)

@ Act. Spring 1 (mm) @ Act. Spring 2 (mm) Act. Spring 3 (mm)
0.8

0.6

0.4

1 o . 7 '
UHUNWA 9 HAN15IAAIAINGY Spring (1NMH 11135 0.1 — 0.7 mm.)
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Tuaurnaaa51117y41 “Other & Me Setting” M1Ans1zaunglunisinaveude e g
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4 a
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a 4 = a o 4 a a a Ja
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wrfadia 81913NNTTNEAANKNANT. JHIAINTAINMIINGED.
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