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Six Sigma Quality Enhancement of Motors Through a Vibration Measurement System
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Abstract

Whitin this research, we apply the Six Sigma
discipline to solve problems in real production process
at the Seagate technology (Thailand) Rangsit, Seagate
is a producer of spindle motors, for disks. The objevtive
of this thesis is to reduce all unnecessary expenditures
and watses in production process as much as possible
we aim at improving quality of measuring systems to

create customer confidence. These data will be uses to

explain the processes and therefore leading to efficient

decision making process in production planning.
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2.2.1 Short Term Capability

lunszuaumsn@adusamunsaaiuquansuidald
msaﬁuﬁaaﬂLLUU"L';"’l@”LLa:mmmﬁﬂv'\“v}nm_iw?im
@Taamsmuquﬁumﬁamﬁﬂﬁ&uﬁmmummiw f
LR HUBINTZUIRANTH BIATINLAINAIIDITER WU
MW %mmummﬁ@dﬁmﬂm‘%mﬁmuﬁ‘lusgwa%’nvh
N Lﬁasmnmulﬁ‘m&nmsﬁnaﬂwaﬁaaagmmlﬁﬁ'au
'l’uﬁ?lﬁq@ GTmsmmiu’?@qauﬁﬁmﬁﬁmﬁaﬁmaﬁuﬁ
ponuuuly enaudasbifanudifindn wlasinsli
mn?awﬁw;w%aﬁnmamv Fauaurndegnielu
'ﬁaanmév‘us)whﬁ?u (Instant Reproducibility) ﬁogﬂﬁz
LHEANEIBNTDVBINTELIRMNT SaENMST 3



s UsL
s e SPECIFICATION AANGE ————————errmee———d
i
ol
I
i
i
I
1350 pprn i 1350 ppm
€001 porm \ i ' 0,001 gorn
A E g ¥
NORMAL = &k
3o
8o
10T 1IN,

3U#A2 Short Term Capability

USL —LSL
cC =——o

p

3
6C

A
e
C, fia ANUANINVBINTEUIUMT

USL A8 TafmAuaianisdIuun
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Two-Way ANOVA Tabie With interaction

Source DF SS MS F P
Part 9 36693.2 4077.03 3.04059 0.02134
Qperator 2 1359.5 679.77 0.50696 0.61067

Operator*Part 18 24135.6 1340.87 4.15884 0.00002

Repeatability 60 19344.8 322.41

Total 85 81533.2

Gage R&R

Source VarCarp StdDev  5.15+Sigma

Total Gage R&R 661.80 25.7274 132.496
Repeatability 322.41  17.9559 92.473
Reproducibility 339.48  18.4251 94.889
Operator 0.00 0.0000 0.000
Operator*Part 339.48  18.4251 94.889
Part-To-Part 304.02 17.4361 89.796

Total Variatiem 965.92 31,0792 160.058

Source %Contribution  %Study Var $Tolerance
Total Gage R&R 68.53 82.78 22.34
Repeatability 33.38 57.77 15.59
Reproducibility 35.15 59.28 16.00
Operator 0.00 0.00 0.00
Operator*Part. 35.15 59.28 16.00
Part-To-Part 31.47 56.20 15.14
Total Variation 100.00 100.00 26.99

Mumber of Distinct Categories = 1
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Analysis of Variance for Average (ACTS)

Source | OF Seq SS Ad SS Adj MS F p
Main 3 10538855 10538855 | 3512952 | 19.71 | 0.000
2-Way 3 932094 932094 310698 174 | 0174
3-Way 1 1035 1035 1035 001 {940
Residual | 40 7127919 7127919 178198
Error 40 7127919 7127919 178198
Total 47 18599903
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v a a a w A ' ' a -
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A o 1\ Q- I3 Qe A s L3 =3
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(Regression Analysis) 9997157199 4
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Analysis of Variance for Average (ACT5)

Source DF Seq SS Adj §S Adj MS F P
Regression 6 11470949 11470949 1811825 11.00 0.000
Linear 3 10538855 10538855 | 3512952 20.20 0.000
Interaction 3 932094 932004 310698 1.79 0.185
Residuat 41 7128954 7128954 173877 ]
Lack-of-Fit 1 1035 1035 1035 0.01 0.940
Pure Error 40 712791¢ 7127918 178198
Total 47 185899C3

PINWEMTUATIZANINADEY (Regression Analysis)
aEUVL@T'h AnBwaraItaRANFINITOETUNBA N
wsluszduanusuasiionvasatiudavainasle uasi
ANMNFUNUSLTIFUATY  (Multiple Linear Regression
Model) éwu%‘uﬁmuunmiamﬁﬁmmaugﬂ (Fit)y Tudaya
FniuSimunsamanuduinilusetiemandlelaod
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Estimated Regression Coefficients for Average (ACTS5)
Term Coef Sthev T P
Constant 934.8 60.19 16.532 0.000
A 363.6 60.19 6.041 0.000
B 2793 60.19 4.640 0.000
C 96.9 60.19 1.609 0.115
A'B -123.6 60.19 -2.054 0.046
A'C 6.5 606.19 0.108 0.914
B'C €4.0 60.19 1.063 0.294
Anuald
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y = 934.8 + 363.6x, + 279.3x, + 96.9x, — 123.6x,x, (4)

Main Effects Plot - Data Means for Avg(ACT5)

AW(ACTS)
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Guiifiiionin Signal to Noise Ratio \hwnmailunisea
awlafiprtiuenudunds Tasieuilddunmslsznay
iRanaaemuaTf 1 i Talnd dremsiadrnolu
Fuonuda 6 A%s udrUszilu SIN ratio samumsh 5
wanzladufivnnimases asas1eR 6

18,1

S/N=—10log(~ Y, —) (5)
N =1 yi

A
Wila
S/N wuNaD Signal to Noise Ratio
N RUILDY IUIUMINGFBI LR Trial

y, Wnuds wauastoyalu Trai

Main Effects Plot for S/N Ratios
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idasflataunnnin Taorhwdadmaildilanudumude
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VTUNMIUITUL (Robust Design)

@19471 6 New Operating Point

ey Low Leve!l {~1)
A 0.3 Anderon Unit
0.3 Anderon Unit
C 4.5 Lbs.

msinuazausasesy A, B, C 137 Low Level
mantnuitywizasuumsiald  vadesasdueds
wasSasaenanunLly %ommmu,am'lﬁl,ﬁulugﬂmaa
#Aufmauauad (Response Surface) ﬁogﬂﬁ 10 Uazid
19L& (Contour Line) ﬁagﬂﬁ 11 TaoRasandithse A
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Qus:ﬁumwﬁuanﬁau’ﬁ laumIdszanunIaues

M 4 azle’
y = 934.8 + 363.6(—1) + 279.3(—1) + 96.9(—1) — 123.6(—1)(—1)
y=714
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3ﬂﬁ 10 Response Surface
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Contour Plot of Avg(ACTS

Hold values: C. 0.0

gﬂﬁ 11 Contour Line

4. 871
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