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ABSTRACT

The objective of this research is to reduce defectives in the Thrust Washer process with
measurement system analysis (MSA) and statistical process control (SPC) techniques. The
company, case study faced with the problem on thrust washer thickness which did not conform to
the specification up to 8.70% of the total production per month.

The research methodologies begin with data collecting in order to find which process
caused the defectives. Then measurement system analysis is used to evaluate the performance of
inspectors and measuring instruments. The control chart is consequently applied to analyze the
problem situation before improvement. After that the fishbone diagram is also used to investigate
the root cause of thrust washer thickness problem. The cross-functional teamwork is established in
the improvement process. After improvement, the principle of statistical process control is used for
monitoring and controlling the process.

The improvement results showed that the average defective quantity in the thrust washer
process reduced from 8.7% to 0% and the process capability index increased from 0.92 to 1.10.
Additionally, the customer complaints can be reduced to zero. Therefore, it can create a good image

to customers which obtains sales and profits in the future.

Keywords: measurement systems analysis, statistical process control, hard disk drive
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234 MiIATIEHszUUMITAlagds Xbar-R
Tumsinsgdauauiadiuanuuivvesszuunsia TasluUsunsy Minitab 9149
e
Stat > Quality Tool > Gage R&R Study (Crossed)

1Az a11IALaen ANOVA 1138 Xbar and R 14509 Method of Analysis

(% v q‘ a o ax
M2908191N 2.2 (ﬂ1ijlﬂ§1$‘ﬁiﬂﬂﬁl‘ﬁﬂ1§ Xbar-R)
Stat > Quality Tool > Gage R&R Study (Crossed)

lur09 Method of Analysis 180N Xbar and R 1&wamsinsziaanini 2.26

Gage name: Gramioad Tester
Date of study: 2/05/2002
Gage R&R (Xbar/R) for Measurement Reported by:  Kitisok P.
Tolerance: 300gm
Misc: -
Components of Variation Response by Part no.
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Gage R&R Study - XBar/R Method

Gage R&R for Measurement

Gage name: Gramload Tester
Date of study: 2/05/2002
Reported by: Kitisak P.
Tolerance: 300 gm

Misc: -

$Contribution
(’ Source Variance )| (of Variance)
Total Gage R&R 131.8 0.66
MSA Repeatability . T 0.36
Reproducibility 60.1 0.30
Part-to-Part 19936.0 99.34
Total Variation 20067.8 100.00
5) P P
StdDev Study Var | [$Study Var
Source (SD) (5.15*SD) ) ((%SV)
Total Gage R&R 11.478 59.114 8.10
MSE Repeatability 8.466 43.602 5.98
Reproducibility 7.751 39.917 5.47
Part-to-Part 141.195 727.154 99.67
Total Variation 141.661 729.553 100.00

Number of distinct categories = 4

NN 2.27 WAANTFII Session YD Xbar-R [7-9]
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AIUAN (Out of Control) AININN 3.17

SPC CHART GEMERAL PROCEDURE
Out of Control Action Plan: OCAP

- - Responsibility 1.Scope: This procedure is to describe the
M A (v control method using SPC chart in Powder Coating

2.Responsibility: SFC system member

3.UCLELCL: Take 20 subgrouns minirmum.
Control Chart Menitoring Responsibility Calcutate UCLELCL by using MINITAB
1.Sampling Production mernber UCL&LCL Is fixed until we do improverment plan

2. Record data or Set-up machine

4.Rule of trigger OCAP:
Out of Control 7

NO

Checkd 1 point maore than UCLALCL
Check? 9 consecutive points in same side of CL
Bl Check3 6 consecutive points all up or down
s.Judgment and feedback

vES if there should be one data that is found to be out
Action Responsibility of control limit, the ot shall be deemed as reject
1.Seperate parts for check and inform supervisor 1.3PC member and need to stop machine, scaip or rescr or
2.lzsue OCAP Hequest 2.5PC member dicision by supervisor
3.5top machine for check 3.Production leader
4.Rescreen parts for WIP 4 Inspection leader
5.Find out other cause such as Method, hMaterial 5. Impravment team
B.Summary report after action cornplete B.5PC member

Mouse-click this button to return to the "Menu”
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Measurement System / Bias Study

Customer : FDB Gauge type - Hridenhain
Model = 1105-561-00005 Parameter : Thickness
Process : FIND GRINDING Reported by Suthica
Study date: 252010
Trials 1 2 N 4 = 6 7 8 9 10
Master 22350 | 22350 | 22350/ 2.2350 | 2.2350 | 22350 | 2.2350 | 2.2350 | 2.2350 | 2.2350
Reading 22355 | 22356 | 22352 | 2.2346 | 22350 | 22345 | 22354 | 2.2350 | 22352 | 2.2351

One-Sample T: C1

Test of mu = 2.235 vs not = 2.235

Variable N Mean StDev - SE Mean 95% CI il P
Cl 10 2.23508 0.00034 0.00011 (2.23483, 2.23533) 0.74 0.479

MR 4.1 msﬁﬂmuaz‘imiwﬁ'izuumsmﬁﬂﬁ"m Bias
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Gage R&R Study - XBar/R Method

Process tolerance = 0.004

Number of Distinct Categories = 25

$Contribution

Source VarComp {of VarComp)
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Repeatability 0.0000000 0.28
Reproducibility 0.0000000 0.01
Part-To-Part 0.0000014 99.71
Total Variation 0.0000014 100.00
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v Y Y
M319f 0.1 ToyasIuFUNFeUIFUAIY Thrust Washer nout)5u1l33 (0.0, 53 - a.a. 53)

Month AN.53 | N.A.53 | 108.53 | wa.53 | 3N.8.53 | n.A.53 | a.a.53
Thickness
29587 24785 33226 50764 69787 74425 56537
NG
Dent 2922 0 890 466 1225 0 19480
OD Burr 335 836 6268 4880 1135 468 0
OD
0 412 980 3883 1686 1505 2820
Oversize
Scratch 0 1985 2371 1688 3260 0 0
ID Burr 0 162 3520 0 562 0 3002
Deform 0 0 1060 3155 2309 0 306
Total 32844 28180 48315 64836 79964 76398 82145
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5197 0.2 Toyas i IuFUNUFOVITUAIY Thrust Washer 1ad1l5u1l59 (n.o. 53 - 1.0, 54)

Month N.8. 53 f.n. 53 N.8. 53 5.A. 53 U.A. 54 N.N. 54 ﬁ.ﬂ. 54
Thickness
0 0 0 0 0 0 0
NG
Dent 3120 2133 0 1280 0 6668 3720
OD Burr 1230 0 0 965 1003 416 751
OD
2501 5390 1725 0 2358 0 1490
Oversize
Scratch 3020 2580 2683 1928 0 985 3290
ID Burr 465 0 0 761 0 1851 969
Deform 1908 650 0 485 771 565 0
Total 12244 10753 4408 5419 4132 10485 10220
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5 2.235 2. 2. 235 2.235 2.235 2
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8 2235 22 - 22 2.234 235 2235 2. 2.
(=] A A5 b s e 1 =4 b Bs b 1 4 e B b 1 =4 A NIE b Bl b 1 =4 A 2R A A2E Ee ]
______ bt SN A= - NS~ 0= R -8 4 = oM | i —
10 2,238 2238 2,238 2236 2236 2238 2226 2,238 2236
Total 22350051 22.35048 | 22.350331 2235 22.3502 | 22.3501 22.350 22.349822 | 22.350168
Gage R&R (Xbar/R) for thickness
Reported by : Sutthida Sukhano
Gage name:Heidenhain Tolemnoe: 2.233-2.237
Date of study: 25/5/2010 Misc:
Components of Variation G5by no
200 = Qrorbube~ 2237
Bl = =aide e ,,
E = Tmlea s
8 m 223
[ ]
LY
2 223
GageRER  Repest Reprod FParbic-fad i 72 3.4 5 6 7 & 9 1m0
e
R Chart by name
Sugrane= i monrat Weaara CBbrname
I f UC=0 0002758 2% i ﬁ g
g 10,0002 - | I
/. 223
'§ 0.0001 -| A=0 0001071 i ‘ E
&
0.0000 | a0 23 [+ & 4
Supranee Vimarne sl Wesra
name
name * no Interaction
zn? » L e
¢ -'\ ; :N—-::
F L o H
ravil w o
] P d; =
a3 ’(
i ¢ 3 4 5 & 7 &4 % 10
g
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e e en RS TR e w el - TS e AT Bl el o
LAGE Koer DOV - ADAT) K MELNDO
EConcriburion
Sou VarComp iof Varlompj)
Total RBzR g.ooo0000 0.2%2
Re zabilicy a.0000000 0.Z8
o PPN ol m lmd W ok e A ARAAAARA ™M oA
ACL il 2L ilbLN V. Juuuuuuw .l
Parct-To-Part 0,.0000014 a9_ 71
Total Variation 0.0000014 100.00
Process Tolerasnce = G.004
Cvnmlnr TFmw-
Seudy Var
Source StdDev (3D) (6 * 3D
Total Gage R:zR 0.0000647 0.0003820
Repeacabilicy 0.0000633 ©0.0003797
Reproducibilicty 0.0000133 O.0060800
Parc-To-Part 0.00119022 0.907135335
Total Variaticn 0.0011940 0.0071640

Number of Distinct Categories = 25
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- Process Capability of Feb'10

" Process Capability of Mar'10 |

111

v ’V’V’&

> &S
ot

Observed Performance
PPM <LSL  0.00
PPM > USL  0.00
PPM Total  0.00

Exp. Within Performance
PPM < LSL 0.00
PPM > USL
PPM Total

119.98
119.98

Exp. Overal Performance
PPM < 0.00
PPM > USL
PPM Total

119.98
119.98

a
MNN A1

LsL L usL
Process Data | —— Within Process Data | 1 —— Within
s 2233 | — — - Ovenal st 2233 | | —— Overall
T = | Target x I o
usL 2297 | Potental (Within) Capabilty [rh 2237 ! ! Potentil (Within) Capabity
Somple Mean  2.23635 | o 33 Sample Mean  2.23629 \ | @ 150
Sample N 80 | L 555 Sample N i | L 246
StDev(Within)  0.000201415 | QU 105 StDev(Within) 000044572 } } CPU 053
StDev(Overal) 0.000201415 | Gk 1.06 StDev(Overal)  0.00044572 H ‘ Cpk 053
| Overall Capabiity | | Overal Capabity
| B 331 | ] Pp 150
| PPL 556 I | PPL 246
BU 106 I I PPU 053
[ Pk 105 ! { Ppk  0.53
} om " | | om_ *
I i
! ul i
T T T T T 1
D 3 i = o I |
";‘5‘, '1:':? '1:‘%“ ’l:j‘;% "v"{? "bcg& "l:i:? s y ;: 3575 2,23 w2
223350 2.23425 223500 2.23575 223650 2.23725
Observed Performance | | Exp. Within Performance | [ Exp. Overall Performance Observed Exp. Withn Exp. Overal
PPM<ISL  0.00 PPM < LSL 0.00 PPM<lSL 0.0 PPM <LSL  0.00 PPM < LSL 0.00 || PPM <LsL 0.00
FPM>USL  0.00 PRMSUSL  750.76 FRMBUSL 75876 PPM > USL  0.00 PPM > USL  55588.30 || PPM >USL  55588.30
FPMTotal 0.0 PPMTowl  75.76 PPMTotl 7587 PPM Total 0.0 PPM Total  55588.30 || PPM Total  55588.30
. - - —
Process Capability of Apr'10 . Process Capability of May'10 _
LsL SL usi
Process Data ] —— Within Process Data i 1 [—— wathin
LsL 2.233 | — == Overall Lst 2233 | 1 — = Overall
Target = I Target - | I
UsL 2237 I Potential (Within) Capabity usL 2.237 | ! Potential (Within) Capabiy
Sample Mean  2.23629 } o 203 Sample Mean 223629 ! ! o 24
Sample N 70 | L 334 Sample N 70 i | L 401
StDev(Wihin)  0.000328511 | U 072 StDev(Within)  0.000273189 ! 1 CPU- 087
StDev(Overal)  0.000328511 ; ok 0.72 StDev(Overal)  0.000273189 } { Cpk 087
| Overal Capabiity | | Overal Capabity
I |
[ Pp 203 | i Pp 244
| PPL 334 i | PPL 401
I PPU 0.72 i 1 PPU  0.87
i Pk 0.72 | | e 08
! om  * i | Cpm
i {
1 L
& & 8P F S &L LSS
A< AR AR and R aps ab At Ayt At gt @y
Observed Exp. Within Exp. Overal
Observed Performance | [ Exp. Within Performance | [ Exp. Overal Performance
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00 PR < Lst 0.00 bP# <151, 0100 PEM S 15U 9.00
PPM > USL  0.00 PPM > USL 1542160 || PPM >USL  15421.60 Em z U5|'~ g'x im z ey :iggé; ::z z “S‘L :ggg-:;
PPM Total  0.00 PPM Total  15421.60 PPM Total  15421.60 L - ot - ot -
- o - " S
. Process Capability of June'10 _ . Process Capability of July'10
S usL LsL
Process Data i 1 [—— within Process Data ] —— Within
Lst | i| [=== overal LsL 2233 | - =~ Overall
Target * I I Target g I
st 2237 i 1| [ potental (Wihin) Capabity. usL 2237 | Potential (Within) Capabity
% ! ! @ 240 !
Sample Mean  2.23632 " Sample Mean  2.23634 |
Sample N 70 } } CPL - 3.99 Sample N | CPL 617
StDev(Whin) ~ 0.000277638 ! ! CPu - 0.81 StDev(Wihin) ~ 0.000180206 } U 123
StDev(Overal)  0.000277638 } } Cpk__ 0.81 StDev(Overal) 0.000180206 | Cpk  1.23
| 1 Overal Capabity T Overal Capabity
! ) P 240 ! P 370
| i PPL 399 i PPL 617
I ] PPU 081 ! PPU 123
] ! Ppk  0.81 ; Pk 123
] i Cpm x \ Cpm *
I
| (1IN e T M1
LSS LA A
v v 0 RV A IV VAV VvV Vv Vv
Observed Performance | [ Exp. Wihin Performance | [ Exp. Overal Performance Opscygfil &P\ i xp. Overal
PPM < LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00 PRI <ol RO PPM < LSL 0.00 PPM < LSL 0.00
PPM > USL  0.00 PPM > USL  7470.69 PPM > USL  7470.69 PPMSUSIRNG i A PSLSE (1379
PPM Total 0.0 PPM Total  7470.69 PPM Total _ 7470.69 M 1ol A1 PR gl {1 853.79 BMTod {13579
- > -
Process Capability of Aug'10
. .
SL
Process Data I —— Within
LsL 2233 i — Overall
Target * I
st 2237 | Potential (Within) Capabity
Sample Mean  2.23636 ] Coq (333
mple N % 1 L 644
StDev(Withn) ~ 0.000173867 | U122
StDev(Overal)  0.000173867 i Gk 1.22
| Overal Capabity
| P 383
| PPL 644
i PPU 122
i Ppk  1.22
| Gm_ *
|
t
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112

MNN A.2

Process Capability of Sep 10 Process Capability of Oct 10
Us L s
Process Data 1| [—— withn Process Data ! 1l |—— within
LsL 2233 1| |=== overal Lst 2233 ! 1| |=== overal
Target e | Target N | |
usL 2.237 | Potential (Within) Capabiity usL 2237 | | Potential (Within) Capabilty
Sample Mean  2.2365 I P, 376 SampleMean  2.23635 | 1 35
ple N 9 | L 657 SampeN o5 | 1 L 602
StDev(Within) 0000177402 } CPU “0.95 StDev(Within) ~ 0.000185629 ! ! CPU - 116
StDev(Overal) ~ 0.000177402 H Cpk 095 0.000185629 : : Cpk 116
! Overal Capabity | | Overal Capabity
| Pp 376 ' I Pp 359
I PPL  6.57 i | PPL  6.02
| PPU 095 | | PPU 116
| Ppk 095 | | Ppk 116
} Cpm * : : cpm x
Observed Performance | [ Exp. Within Performance | [ Exp. Overal Performance Observed Performance | | Exp. Within Performance || Exp. Overal Performance
PPM<LSL - 0.00 PPM < LSL 0.00 PP <LSL 0.00 PPM<LSL  0.00 PPM<ISL  0.00 PPM<LSL  0.00
PPMUSL 000 PRM>USL 1224022 PPMUSL 1224022 PPM>USL  0.00 PPM>USL 24643 PPM>USL 24643
EeMloll 0.00 EEMTOE 2240722 ERMiloe]12240:2 PPMTotal  0.00 PPM Total 24643 PPM Total 24643
Process Capability of Dec 10
Process Data Process Data —— Wthin
LSL 2233 LsL 2233 ——— Overal
Target * Target x
b 2237 “ 2237 Potental (Within) Capabity
Sample Mean  2.23623 Sample Mean  2.2363 3.28
sample N 95 Sample N CPL 540
StDev(Within) ~ 0.00018538 StDev(Within) ~ 0.000203476 CPU 115
StDev(Overal)  0.00018538 StDev(Overal) ~ 0.000203476 Cpk 115
Overal Capabity
Pp 328
PPL 540
PPU 115
Ppk 115
cpm *
Observed Performance | [ Exp. within Performance | [ Exp. Overal Performance Observed Performance | [ Exp. within Performance | [ Exp. Overal Performance
PPM<LSL  0.00 PPM<LSL  0.00 PPM<LSL  0.00 PPM<LSL  0.00 PPM<LSL  0.00 PPM<LSL 0.0
PPM>USL  0.00 PPM>USL 1829 PPM>USL 1829 PPM>USL  0.00 PPM>USL  277.05 PPM>USL  277.05
PPMTotal  0.00 PPMTotal 1829 PPMTotl 1829 PPMTotel  0.00 PPMTotal  277.05 PPMTotal  277.05
Process Capability of Jan 11 Process Capability of Feb 11
Process Data —— Wihn Process Data —— Withn
Lst 2233 -~ = Overal LSt 2233 — == Overal
Target * Target *
usL 2.237 Potentil (Within) Capabity usL 2237 Potential (Within) Capabilty
Sample Mean  2.23641 Cp 284 Sample Mean  2.23642 441
Sample N CPL 483 Sample N 95 CPL  7.53
StDev(Within) ~ 0.000235072 CPU 084 StDev(Within) ~ 0.000151249 cPU 129
StDev(Overal)  0.000235072 Cpk_ 0.84 0.000151249 Cpk 129
Overal Capabity Overal Capabity
Pp 284 Pp 441
PPL 483 PPL  7.53
PPU  0.84 PPU 129
Pk 0.84 Ppk 129
Cpm  * cpm  *
$ N 5 IR e} NI S
53 S 4 $
& T LSS S
v (VP v v v
Observed Performance | [ Exp. Within Performance | [ Exp. Overal Performance Observed Performance | [ Exp. Within Performance | Exp. Overal Performance
PPM<LSL 0.00 PPM < LSL 0.00 PPM < LSL 0.00 PPM <LSL 0.00 PPM < LSL 0. PPM < LSL 0.00
PPM>USL  0.00 PPM>USL  5739.23 PPM>USL  5739.23 PPM>USL  0.00 PPM>USL 5531 PPM>USL 5531
PPM Total 0.00 PPM Total 5739.23 PPM Total 5739.23 PPM Total 0.00 PPM Total 55.31 PPM Total 55.31
Process Capability of Mar 11
Process Data —— Within
Lst 2233 === Overal
Target *
usL 2237 Potental (Within) Capabity
Sample Mean  2.2364 Cp
Sampee N 105 cPL 523
StDev(Within) ~ 0.000216881 CPu. 092
StDev(Overal)  0.000216881 Cpk _0.92
Overal Capabity
Pp 307
PRL 55.28
PPU 092
Ppk  0.92
Cpm x
Observed Exp. Within Exp. O
PPM<LSL  0.00 PPM <LSL 0.00 PPM <LSL 0.00
PPM>USL  0.00 PPM>USL  2930.03 PPM>USL  2930.03
PPM Total 0.00 PPM Total 2930.03 PPM Total 2930.03

UAUANANUAINTDVOINTEVIUMIHAWIIMIUSTU (R0, 53 - 1.9, 54)
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ONE - POINT LESSON SHEET

Machine MName :

Type :

05G-01 . OGG-02 . 0SG-03 , 05G04 . O5G-05

[ ] Basic Knowledge

Refer WI-PD-09-286

Problem Case Studies

I:I Improvement Case Studies

Work Standards Sheet

Processing Control

2778 -

Az e

1911017 Sampping Part M0 1 Carrier , 3 pes./ Carrler
( Ousside , Middle , Inside )

2 azvimeuTanld Heideabain

3. asvanusmanATndahegungu

& T i
Tihnmueniueen ( Aanhiiulandaa)

HuNBIME

i Spee amunguit 1 1 Flow Annlnd ( Lot No. WT12524)

nqu Spec aungui 2 T Lot side 4,500 pes

ufa ¥ Conrol Lot iitoien Barrel Tanfmua No. Lotlw

T - '
SP-WTI2524 3zIHUN0 1'.-|munﬁu SP ‘HI)-.IH'.IT:IHH'IU'J'I

Special Lot Coarrol ifien TUTANTT Barrel

1M X W N M 4148 5 S B M TS B BN 0800818

128 137 138 141 M8 151158 181 e

Samping Point
Laauan 2 upan 3aate

AR

= -
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MmN 4.3 32UV AveIn13MnMuaAT Control Chart

PRESS DIVISION FEOCEDURE
Document Mo:
STATISTICAL PROCESS COMTROL e T T May-10
Part Mame: THRUSTWASHER Effective Date: 1-Jun-10

Part Mo: 1105-56 140003 Page - 2of 3

1 Scope: Fine grinding process

2 Purpose: Used ¥-R chart and X-5 chart.

3 Responsibility: Cneality memiber

4 Procedure:

4.1 Rule of UCLELCL

Gisp Dacaription
1 Take data 2% subgroups minimum.

2 Cakculat= UCLALCL by using MINTAB
LCLELCL s fwed wrtl we do Improvemend plan or s=f up WS

4 Take data 25 subgroups minkde and Ssue new UGLELGL
4.2 Bule of iigger
Tt Dezoription

1 point mane an UCLLCL
5 ponsacuthve points. i same side of CL

(BN

3 & consecutive points Al intreasing or decreasing

4.3 Calculate contmi ImBs
X biar R chiart will be review by O s4aff or G manager every month and decislon of re-caloulaie
will be conshler at the same time.

4.4 Juggment and fesdback
If shene should be one data that s found bo be out of conbrod TmE, the kot shall be deemed as reject
and need ba stop produstion, Sored or reworked of SissIon by SLM than I necessary OO st
will feedidack o concamed |:lE|'E-|."‘"'Il'E| m{:mmEdlatei:r‘tate comaciive action.

4.5 Beference:
Documant Ho. DoLumsnt Hams
Acion report
Conbrol Chart
3 Parameter selection:
HNio | Parameter Spas Equipmsnt Fraquancy PrOCass

1 Thickness | 22332237 Hrigenhal 15 posfSdl pos Fing Grnding
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ACTION REPORT

DOCUMENT CONTROL NO.

Process Name Issue by
Parameter Inspector
Inspected date Time
1.Trigger
|:| 1 etk mars than DCLLCL I:‘ B consescutive poants n same ssde of GL D B consecutive pomis all morsasmg or decreasing

2. DATA BEFORE ACTION (INPUT PROBLEM RESULT)

x1 X2 X3 x4 x5 ] X7 x8
X8 10 ¥ Bar R
QUT SPEC 7 [ wes [ no
EONTROL LM SFEC | |
3. NEED SORTING % REASOM ( IF NO )
O ves O ne
4. SORTING RESULT(IF3IS"YES ")
Sorting by |
5.CAUSE
Analyse by
6. ACTION
| Action by [
7. DATA OF AFTER TAKE ACTIOM
X1 X2 X3 ¥4 x5
X8 X7 X8 B X10 ¥ Bar R
NOTE : QC MAMAGER MUST JUDGE MECESSARY QTY.
8. JUDGEMENT
[ ok O ne
NOTE : IF JUDGEMENT IS NG, RETURN TO MO.T
Future plan or Preventive plan
PREPARED BY | APPROVED BY APFROVED EY
F i I T
QC STAFF Qc MGR DIV MANAGER
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M3197 2.1 Y03aIA309 Stamping 8% Yamada §1 NXT 60
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Model NXT - 60
Press Capacity (ton) 60 ton
Stroke Length (mm) 15 20 25 30 40 50
150 150 150 150 150 150
Stroke per Minute (spm)
800 750 700 650 400 350
Die Height (mm) 300 300 300 301 302 303
Slide Adjustment (mm) 50

Bolster (mm)

950 x 650 x 120

Slide Lower Area (mm) 950 x 420

Side Opening (mm) 260

Motor (kw) 4p x 22

Weight (approx.) (ton) 12.5

Clutch and Brake Air Friction Clutch and Brake

Lubrication Device

Automatic Circulation Lubrication

M 9.1 1AT09 Stamping 870 Yamada §1 NXT 60
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M3197 9.2 Y03a1A309 Rough Grinding 8¥® KOYO JU R631

R631 : Adaptable Tooling Sided Grinding
Grinding Capacity (mm) Max @125
Grinding Wheel DxW (mm) 0305 x 50
Floor Space WxD (mm) 1,500 x 2,250
Machine Weight (Kg) 5,000

MNA 2.2 17794 Rough Grinding 8¥0 KOYO Ju R631
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Defective Reduction in Hard Disk Drive Process with Statistical Process Control
and Measurement System Analysis Techniques
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Defective Reduction in Hard Disk Drive Process with Statistical Process Control and

Measurement System Analysis Techniques

= = e 4* = 2
ANTAT LHEAWAS 32w N U

1.2 a = = = a o
ﬂ’m’ﬂ’ﬂ’]’lﬁ?}ﬂ‘ﬁ&]q@ WNNS A IfnIINdnans awnensee luladsiruans E]_Ivfl_cl‘g

2. fyu 3. dnaumid 12110

E-mail: sukhanc@hotmail.com*

unAnga
muﬁﬁ'nﬁﬂﬂ"mn‘ﬁizamﬂﬁ'aaﬂﬁm aaadslu
NS U UMISHERE HET a1 SaaanlasH (Thust washer) sig
mwﬁﬂmsmuqmi:mumwﬁﬁ%msmmﬁﬁ (Statistical
Process Confrol: SPC) $1ufuinaiia Mz ¥szuunisia
(Measurement System Analysis: MSA) ﬂaquy%‘[ﬁm%ﬂ”w g1
amvlimm"lﬁmnﬂﬁ'ﬁhumums’ﬂﬁarﬂm’w (Thrust washer) &
1uldanuma i WHAYaIgna dudrwun i fuuindaifian
S AE IS N ML T W e R e e
Togdnuunaunlanadinymetaunnias wazthundaian
ﬂ“aunws'aaﬁ'ﬂ'anlwwLm“lﬂﬂ'wuwwqﬁwmﬂﬂ (Pareto
Diagrams) %m:wuiwawmgmﬁ"mﬁaﬂuiyjmﬁﬁmmnmwmm
voaduanulddaruuuy (Drawing)  21miudwes s &0 w
Taynivasudaznszurumasanme ianisTiamsfatuuiue
-uaﬁ:uumﬁmﬁg\m'mm%aaﬂaﬂ”ﬂua:vgﬂﬁﬁawmﬂmfm{n
wiu a0 quATzUIwNIT Control chart Lﬂa1ﬁ“1un75ﬂﬂuqu
ns:mwmiﬁ'ﬁaam?ﬂ%’uﬂga Fine grinding process Wa=¥i
WS B YA ITNEI NN TOVEINTE UIRNITAB IR WRINTT
AIVQUATILIUMS ﬂwamsﬂ%“uﬂ?awuh FNITNAAUTIU
ws9 @ plunszuaunIsaintuatwan Saaanlas (Thrust
washer) 970 62.390 Tl 40,497 FulssAagULnN DR
AARI 35% 21NMAEUAT uqwm:ummsﬁm:ummvﬁﬁﬁ uas
il nue snssuwnstAudu 080 1w 083 uas
MWITNANTaTaEY uamﬁﬂn“’uﬂuﬂuu‘

FdIRy: NSNS IS0 menaii, Tzt
S2UUMT TR, IR A UR IS 0UB NTELANMTS, T wEIN

asadanlasi

1. Uni

‘luﬁm“uﬂf;ma”lw pulugiunisuEnsseaan laiv
(Hard Disk Drive) ma Ingjuaalan iasunarmiasmfan i
fandniasegfivnaslsana i i wisndmaduie

£ = £ a . v ow &
ﬂﬁ‘iﬁlﬁ\ﬁfﬂﬂ‘iﬂﬂﬁ']ﬂmﬂ 9 ﬂﬁﬂﬂﬁdﬂ‘izmﬂlﬂLﬂﬁw']ﬂﬂj’]%ﬂ']‘i

wdalulszinalng uazsanadanmnnssuafadadlafuag
Tneluawiaaasimsured i niuess Tmsuatans
amwaau?ﬁw'ﬁamma 9 wfauﬂ"unﬁiﬂanu1ugmw1ﬁﬂﬁuﬁ
W anndu 1)
ﬁafuu?ﬁwnsﬂﬁﬂm*ﬁaLﬁwa’wﬁwfﬁ«m’mmfﬂﬁﬂrﬂmfﬂ
Lﬁ'amwwm?nﬁﬁwwﬁwmaysﬁﬂw:ﬂﬁ'ﬂumwiun'mmjw“u
viindadulonglumsiammaluladuaznszuinmsuaa
Lﬁa‘hﬂﬁ'ﬁwﬁﬁﬁﬂmmwua:awmsnﬂauawaaﬁ'umw
daanisuaagnenld Mﬂuﬂ“‘nqu“'uu?@’msrﬁﬁﬂmﬂ?:au
ﬂwtymmwﬁmummaalwmmwaﬁ‘mﬁan‘%?‘ﬂ [Thrust
washer) AfswF s And wae W ann ﬂ"azﬂﬁ' 1 (Lﬁuwﬂ:auei

Weudnuian 2551 v @aufuiiau 2552)

THRUSTWASHER SCRAPREPORT

EEEEBEEEE

W W Mg S 00 Nov bec O b Mer dr My hn M kg S Ot hew

oy M
Ui 1 1S e Frvasumausas e nyuaisadar lasw

(Thrust washer)

UM 2 ugAsTrust washer iy Fulsznavaaisad

#
arsnian lasl

133



mingUf 1 dlaTianzimsamayanlgnt wad smendn
wasmynufinaina i wvasFuwa wlilamuwnu (Drawing)

firnuald dagun 3
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Probability Plotof C5
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