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PONGPIPAT SEETHAPUT : REDUCING DEFECT IN THE E-COATING PROCESS
OF BASE PLATE HARD DISK DRIVE BY QC 7 TOOLS TECHNIQUES.
ADVISOR : ASSOC. PROF. DR. PICHIT SUKCHAREONPONG, 48 PP.

The study of reducing waste in the hard disk plating process by using QC 7
Tools techniques. The plant in this study is in electronics industry. Forming the hard
disk base plate, coating it, and deliver to the assembly plant. The purpose of this study
is to study the problems and find solutions to reduce waste from the production process
by applying the QC 7 Tools principle.

From collected data on current conditions from October 2020 to January 2021,
then categorized waste using the Pareto chart, it was found that the highest accumulated
waste was foreign material waste, accounting for 49.7 percent. The second place was
the waste from fiber accounted for 33.0 percent of total waste. The researcher brought
the fiber waste problem to solve because the feature of the waste is clearer the foreign
material waste. The researcher also considers that waste from fiber can be solved
faster. As a result, the total waste of the process can be reduced quickly. This allows
the company to reduce costs faster. After that, the root cause analysis was performed
with fishbone diagram. The root cause verification using FT-IR technics to see the fiber
structure found that fibers attached to the workpiece match fibers from apron, gloves
and rag. The solution was solved by procuring other materials to replace cotton fiber
material for use in relevant department.

Collected data after the improvements were made showed that fiber waste
decreased from 0.19 percent to 0.06 percent of total productions, representing 68.4
percent, and the average total waste was reduced from 0.56 percent to 0.30 percent of
total productions, accounted for 46.4 percent. And reduced the average monthly cost by

303,315 baht,accounted for 43.32 percent of the average cost before the improvements.

Graduate School Student’s Signature........................
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. luasiameu (Check sheet)
. WHWANWWLSLa (Pareto Diagram)
« N3N (Graph)
* UWNWRILRAILAGQUALHA (Cause & Effect Diagram)
* WWWHRIN1TNIZANY (Scatter Diagram)
« UNuniaIuAw (Control chart)

- §alaunsu (Histogram)
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2. WHWNIWNILILe (Pareto Diagram)
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4, WHUHILFAILRALRZHE (Cause & Effect Diagram)

HILEAILAG UAZHA 8199z138NEa 9 31 Hariaan (Fish Bone Diagram) s

L= & v e L 1 e a Qs ‘& U
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5. WRNWRNINIINIZANY (Scatter Diagram)

Ao LmumwﬁLLammmé'uWuﬁ‘maaﬁagaamaﬁaﬂ 2 q@ﬁﬁmmaa@ﬂﬁaaﬁu
LNAN TN IR ANURUN TN AT b LRSRUWWENwla N la Tn1InanInndInnl
FUNUTUBITBYAY 920 VFUNANNNTVBINITNARALLATEINANY (Sign Test) tNanarauin

[ [ % 6 A 1 1
magaauwuﬁﬂuma%amﬂi

SCATTER PLOT EXAMPLES
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u . ™ .
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*I ..‘ = ",
I.I . s E» [ ]
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| Correlation Correlation Correlation

A o o o ¢ o
Eﬂ‘ﬂ 10 @nLLUUﬂ?’]Nﬁ@JW%ﬁTQG’UﬂHﬂ 2 °12@

6. WNuNAAIUAY (Control Chart)
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Sample \ Center Lin
Value

12 3 465 6 7 8 9 101112 13 14 15 16 17 18 19 20

UM 11 unnniiAIQN (Control Chart)

7. #alauniy (Histogram)
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ﬂﬁiLLa@aﬁaQaiugﬂﬁaI@LLmtmzﬁﬂﬁmmﬁﬁ’]yauﬁam@”af:

1. ¥nlwdnlanmsnszaneaarialuvest; GHE

2. mm‘mm@‘hmei}@ﬂamaﬁaga

3. MruaTzaLVaININIZN e ba
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i o

WUUUN& (Normal Distribution) uuyuenidwing (Detached Island Type)
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LUUIz96 (Double Hump Type) wuuWnlan (Serrated Type)

U

LUUNHIR (Ciff Type)

U7 12 ansmzen g vesdalaunu (da)

o 6a

fan : sugynaold hgselysiana. (2556). 7QC - Histogram. oot lai.
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Die-Casting |:> Deburring |:> CNC |:> Washing
& @ o
("IJ“LL;:]Tﬂ) (V) (Lﬁ]’]:;:l?) (NMANUREDN)
ED-VMI E-Coat Pretreatment
y a a & a
(ATIFDUTWIU) <:| (“IqﬁJﬁ) <:| (L TUNNUNT)
F-2 Components
o y
f (<. Pigment
D Resin
O Solvent
A Additives
mO A Blocked agent
Dilute paint Water

(J

o o o1

gﬂ‘ﬁ 14 NITUIBMITNRG
‘ﬁlu’l : Nippon Paint (Thailand) Co.,Ltd. (2021). PTC & CED Coating. Online.

anifvnifagiin

NNMIALTIUTINTOYIMINAAVDILTENTZRINARY 9aNAN 2563 DaLAaw
UNTIAY 2564 WATIlEAD TWITUANAANINUA 8,405,280 T4 HUaILAUNIRUA 46,743 Tt
PaIRuAaLdn 0.56% mnﬁ@sl,ugﬂl,l,umhl,a‘é’lﬂ 4 \dowlein Susunaaiady 2,101,320

TudaLAon VoI RULRRY 11,686 TudaLAan VaIRULAILAALTW 0.56%
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AN 2 ﬁagawawﬁ@lLLa:maaLﬁﬂﬁaun’ﬁﬂ%’uﬂEd

UTNIMNITHAR | 1INV BILEEY
Whan - P % VaILAY
(D) (BW)
ARAY 1,936,045 12,307 0.64%
2563 WRAINE B 2,007,790 10,376 0.52%
FUNAN 2,181,181 11,427 0.52%
2564 ANTIAY 2,280,264 12,633 0.55%
RREY 8,405,280 46,743 0.56%
mm?iy 2,101,320 11,686 0.56%
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S wanzasidy (3u)
AanuazaILE 2563 2564 ey
.. .8 5.0. a.0.

Foreign Material 6,027 5,470 5,728 5,985 23,210
Fiber 4,808 3,016 3,573 4,055 15,452
Air Trap/Void 1,231 1,207 1,230 1,665 5,333
Pinhole Void 64 355 670 279 1,368
Oil Stain 169 324 209 630 1,332

Water Mark 8 4 17 19 48

PELN 12,307 10,376 11,427 12,633 46,743
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ANYIAZDILRE IUINADILEE (TW) MMINADIHAAZ AN Y%dzaN
Foreign Material 23,210 23,210 49.7
Fiber 15,452 38,662 82.7
Air Trap/Void 5,333 43,995 941
Pinhole Void 1,368 45,363 97.0
Qil Stain 1,332 46,695 99.9
Water Mark 48 46,743 100.0
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Process Detail / Potentail cause
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dq, dl o v & o = dl Qs U ~ A‘p 4
PINMIRIANBATARUMI0 wazlsziaunseas laindym Twnudwidonw
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Technical Analysis:
FT-IR direct

Sample#3-2 NG Fikber in line

SAMPLE : S83.2 NG Fiber in line Reference : Green Apron Overlay between sample and reference %Matching

99.61%

Reference : White shirt “%Matching

Reference : Secondary Glove %Matching

Reference: Clean cloth Overlay between sample and reference %Matching

99.07%

B

311 21 N3 Matching Spectrum FT-IR
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Ouerlag between sample and reference

3.711%

Reference : Bag Filter Overlay between sample and reference “%Matching

4.07%

Reference : Paper box Ouerlay between sample and reference %Matching

0.26%

Reference : Back support belt

DY o

%Matching

1.07%

Eﬂﬁ' 21 N3 Matching Spectrum FT-IR (§ia)
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HanIsuA tlnn
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UNNITHER | 1IN VBILES
Wan - - % VBILHY
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NUNWUS 2,368,637 9,688 0.41%
Juraw 2,219,013 7,015 0.32%
2564 LU 2,060,419 5,698 0.28%
ALNEZARREY 1,816,596 5,729 0.32%
ﬁq‘mﬁu 2,468,974 4,988 0.20%
RIPEY 10,933,639 33,118 0.30%
ﬂ"WLQaiEI 2,186,728 6,624 0.30%
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AN 7 ﬂ%mmmaatﬁmﬁamﬂ%’uﬂga LENAINDINNT

NWINVDILEE (%??u)
ANBWEVDILEY 2564 3
.. §.0. | Wy | we. 3.2

Foreign Material 4,519 3,653 3,150 3,067 2,538 16,927
Fiber 2,014 1,241 1,093 1,010 1,009 6,367
Air Trap/Void 1,627 1,605 961 1,432 1,129 6,754

Pinhole Void 534 116 83 41 94 868
Oil Stain 671 290 156 66 99 1,282

Water Mark 323 110 255 113 119 920
RIPEY 9,688 7,015 5,698 5,729 4,988 | 33,118

NsBadLFeUszLAN vasFsannstwilawdule (Fiber) Alavinnnsud b

UunNalSouisunanan Laznadin1sUlsulss Tanaaad
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17197 8 WInuAsudSIn e FusIN wazdssinndwdanidwle (Fiber) fiaw WazHad

Mty
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1Aan UFamwuan maat?m’m Unitlawdule
) o L& le 32
()
?.0.63 1,936,045 12,307 4,808 0.25% 0.64%
W.8.63 2,007,790 10,376 3,016 0.15% 0.52%
naw 7.9.63 2,181,181 11,427 3,573 0.16% 0.52%
41.0.64 2,280,264 12,633 4,055 0.18% 0.55%
mﬁm 2,101,320 11,686 3,863 0.19% 0.56%
N.W.64 2,368,637 9,688 2,014 0.09% 0.41%
i.n.64 2,219,013 7,015 1,241 0.06% 0.32%
. 14.8.64 2,060,419 5,698 1,093 0.05% 0.28%
£\ W.9.64 1,816,596 5,729 1,010 0.06% 0.32%
4.2.64 2,468,974 4,988 1,009 0.04% 0.20%
el 2,186,728 6,624 1,273 0.06% | 0.30%
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1 %) Aa [=f
nawn R AaLilib
va9LRudszianauly (Fiber) 0.19% 0.06% 68.4%
2YRILRYIIN 0.56 % 0.30% 46.4%
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ﬁnﬂwamiﬁnﬁumiﬂ%ﬁﬂga WUIRINIIDaAaLRaA gAY w aulawle
(Fiber) 1nuéin 0.19 1asifud 1uaa 0.06 Wasidud aaduouas 68.4 LazFINAYINA
PYAILRYTIVLRALAARINLAY 0.56 Lilasidiug 11Ra 0.30 tlasidud aaldusauas 46.4
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ANBUSYDILHY 2563 2564 2564

a.0. .2, 5.0. al.a. N, A.a. L8l Q. .81,
Foreign Material 6,027 5,470 5,728 5,985 4,519 3,653 3,150 3,067 2,538
Fiber 4,808 3,016 3,573 4,055 2,014 1,241 1,093 1,010 1,009
Air Trap/Void 1,231 1,207 1,230 1,665 1,627 1,605 961 1,432 1,129

Pinhole Void 64 355 670 279 534 116 83 41 94

Qil Stain 169 324 209 630 671 290 156 66 99
Water Mark 8 4 17 19 323 110 255 113 119
Pk 12,307 10,376 11,427 12,633 9,688 7,015 5,698 5,729 4,988
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Technical A -

FT-IR direct

Sample#l After Deburring

Reference : White shirt

44

% M atc hing

99.40%

% M atc hing

98.70%

31N 28 MINATLALATIFINIENTALE FT-IR ¢2881937n After Deburring
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Iechnical Analweis:
FT-IR direct

Sample#2 After ED-Coat

Reference :  Green Apron Overlay between sanple and reference

98.68%

erence : Secondary Glove %Matching

%l atching

Reference : Cartrigde Filter

Reference : Bag Filter %Matching

Reference : Paper box Overlay between sample and reference %M atching
0.61%
Refem:e: Back support beit Overlay between sanple and reference %Matching
2.76%

Eﬂﬁ 29 mﬁmﬁzﬂmoﬁwmiﬁw FT-IR @1881991n After ED-Coat
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Iechnical Analvsis:
FT4R direct

Sample#S-1 NG Fiber in line

Anabess B
SAMPLE : S#3. Reference: Green Apron ‘Overlay between sample and reference % Matching

98.70%

Reference : Secondary Glove % Matching

99.23%

Reference : Cartrigde Filter % Matching

Reference : Bag Filter % Matching

% Matching

Reference : Back support belt % Matching

Eﬂﬁ 30 MAAATNHLATIRIIIRIINE FT-IR @28819977 In Line (3.1)



Technical Analysis:

FT4R direct

Sample#3-2 NG Fiber in line

Reference : _Green Apron Qverlay between sarple and reference:

Reference : \White shirt

Reference Cartrigde Filter

Reference : _Bag Filter

Reference : _Back support belt
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% Matching

% Matching

% Matching

S Matching

% Matching

% Matching

% Matching

0.26%

% Matching

1.07%

31N 31 MIANATLALATIFIEIIAE FT-IR @2881931n In Line (3.2)
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