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Abstract
The purpose of this research was to reduce wastes in hard disk drive (HDD) production
line by apply ECRS techniques to reduce waste in suspensions for HDD to cut unnecessary workflow
from the process combining similar tasks and rearrange works and balancing line by reducing non-
value added work. The improvement results show that workers reduced from 5 to 3 people. Idle
time reduced from 5,463 to 1,597 sec/lot which accounted for 70.6 percent Utilization increase

from 42% to 83% which accounted for 41% percent
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AnwinszurunsuanuvuIuiiguasafaniasn (Product A) ANBINITUIUNITHAAKVUIUAIEIU
g1350RaNtASNWYBY Product A ASWALSUAUIUNTZTUIUNTS WUy W1AiaBud Visual Station (TQC) L1

wuanslun1sUsulgesmnsldiniadisdreqandmszidgmuasniuumatlvdgmegraduszuu lae

nuAReigadunen Unit A Juwan Taedl Unit A Usznauludae

1. UO &inti% Load 911 waz Unload $1uuaz119 ua1n front half ludsf Datacon 371u7u 1 Ay

2. PS il AUANQUALATEITNT I1UIU 2 AY

3. Small Lot InT19N1n539UUTUIIUNAIIN Front half 37u7u 1 AU

4. TQC ﬁwﬁﬂﬁm’maamﬁumn Unit back half 37u7u 1 Ay

J9qUusl UNIT w89 Product A navun 5 ta3asTaeiniinemunsiasau(TQC) $1uau 1 AU da 1 UNIT Tng

wananaakrin 2
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2.1 Anwranmnisvirnudagiuuasiudoya deyansviteuvasiingunsiagey (TQC)

¥auduar 10 $alue/nz $1wawn 6 Swdla fnainisieudsdl naimsiaoudnd

Nz 1981 7.00 -15.00 U. (WALUSN 60 W)

AZNAN9AY 1281 23.00 - 7.00 . (WnLusn 60 u1ii)

LIAINTFNNUAWIAN

NZLE1 1381 16.00-19.00 u.

NZNAN9AY 1281 19.00-22.00 U.
FUADUNIIATIVHOU Defect Jusu WiNUATIVEDU(TQC) azmmaaumuﬁLﬂ%@&lﬁtjwﬁumﬁﬁmu 6

Tray fial Lot Iﬂ&lttﬂanﬁ&jwﬁwwmm’%laeﬁguazqmg 21 §u \fleuBuasuif 1 Tray “uasiiaean uitals
WHNIUATIFBU(TQC) MFVEDU wUensasavaoudl

1. mfmaaumaéumuﬁmwamﬁﬂﬂ 10X Inems29dau Defect Short tail, Dent tail, Burr tail,
Bend tail 1@aw1z ZONE 5

2. asavFURUMRETuUinuaziBen 10X Tnenasaasau Al defect ¥89ZONE 1-5

3. asavdeus UMt Tunufinnuazden 10X Tnsnsaadau All defect ¥9aZONE 1-5

4. asrvdeudunTBuuiinanuazden 30X Inensaadeu 6 Defect iWiutanns 1.PZT Crack,
2.Broken PI (BK-PI), 3.Contamination, 4.Dent Dielectric, 5. Dent flexure Zonel (DE1-F), 6.Dent Head

lift (DE1) 1anw1g ZONE 1

Vol 5 NO 1 Jan - June 2021



82  Journal of Science and Technology Thonburi University

Flow Process Chart
wnuniinsluazasnszuaumy M Man[] Material []  Machine
unugfvsnaLa: 01 wnuii deydnual flaqiiu | daduanuy ARAY
fianssu:asIad@auTray Audit Ml Jiicou Q 15
1A UNIT(TQC) A13%URY 3 5
HausEn:HTO A1IaARY D 0
Sutl 6/08/2563 AsAAFAL [ 6
wiiuvin AsLAY \ 4 0
Satit S e 26
Detail RRloM! faguneeu nan dauanwal type
mn/o) @ | = |l [D |V
Receive product 1 |wluswanunit 03 | @ B D |V |[wa
2 [Wewld block 4 | @[ [D |V [wa
3 Check number A and key data (Tray A1-A6)| 0.8 ‘ ;:. . v NVAN
4 |unpack 06 S |l | D |V |na
5 |put trayA to VMI Carrier 06 Dl [ D |V [nwan
Inspection 6 |inspection tail(10x)(&7 1-60) 9w | @ |2l [ D | V [wa
7 |wénndusu 10 > [l | D |V [nan
8 |inspection back(10x)(#a1 1-60) 150 | @ |2 [ D | V [wan
9 WaNARUMY 0.8 = [ | ] V [nwan
10 |inspection front(10x)(§a7 1-60) 163 | @ 57} D |V [wan
11 |inspection front(30x)(sH1l 1-60) 133 | @ | @] D |V [wan
12 |Pick CIP(anuANT™) 2.7 D W[ D |V [wan
Return to Unit 13 remove tray A form VMI Carrier 04 E:> . . v NVAN
14 |packing 0.6 D H D [V |
15 |deanundy unit 02 | @ B D |V |wan
16 [1fwllusg Defect Master 9 | @ B D |V |wan
Records Lot data 17 |wAudunu(Tray AL-A6) 05 > | W [D |V [wan
18 |qunuTray A Atiiaya(Tray AL-A6) 3.1 { D WD [V |nan
19 [iAudusuld Lot carrier 0.2 ‘E:> H D V [nan
20 |udincip 2 @2l |[D |V [wa
21 |nsanly lot 03 S| Wl [ D [V [wan
22 |ila Lot carier 0.1 S B[ D [V |nan
23 [iAuldnsanars 01 | @ B(D |V |wa
24 |nsandayaqrs 0.9 S| Wl [ D [V [wan
25 [ifunduaaniio 01 | @ B (D |V |wa
26 |\laihe cleanline 1 | | D|H [D |V [wan
Total Time 69.4 15 5 6 0 0

3U7 3 Tunaun1sineuYaIwiingIu TQC Usedn Unit vas Product A

INNISANWIIAINITVBINLNU TQC SAUAULIAINITNNIUVDUATIIINTTSUUINLUNAVBY Product
A 1azUILIaIN15719IUVBIAULALLATRIINSIUTBUABUAUNUIIUSEENSAINNISTI9IUYDIAULATLASDIRNS
fnanune 86.6 U lnawasasldnanaiu 1 lot THaan 156 widi/Lot dauntineuldinainsiadaudueu 69.4

wnii/lot viseReiliu 44.5% Fauanslugud 4
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AVG.TIME | UNITS | frequency TIME TIME NT ST UPH | %Utilization
Detail ELEMENT
(sec) (pes) ot (sec/lot) (min/lot) | (sec/pes) | (sec/pes)
FuaneIIney [uiuunmit 28§ 600 [ 1728 03| 053 0.60 6.022 50%
vl black 378 600 6 22 68 04
Check number A and key data (Tray Al-A6) 820 600 [ ] 4920 ] 08
Unpack .08 60 6
put tray A to VMI Carrier 6.06 [ [;
AT Aoy inspection tail(lox]m'wﬁ 1-60) 96.68 6 6
wannaAuATY 9.7% a0 [
inspection back( le]iﬂ"Iﬁ 1-60) 150.22 6l i
nannAUATY 504 a0 [
inspection fmnl(lﬂx]:ﬂ"lﬁ 1-60) 162.52 6 6
inspection fmnt(?;ﬂx]:ﬂ"lﬁ 1-60) 133.40 60 6 A
Pick CIP(A1UA1713) 2685 [ [; ] 161 08 :| 27
daundu remove way A form VMI Carrier 448 Al (i1 26.88 0.4
packing .28 600 [ 37.68 06
19 uNiL unit 232 600 [ 1392 02
wuliluda Defect Master 2715 60 2 ] 5479 ] 0.9
ﬁuﬁm’fuq a9 Lot wﬁu-‘f;uuuﬂ'uy Al-AS) 30,54 600 1 | 30.84 | 0.5
TUUTray A AfIBYA(Tray AL-A6) 185.04| 7800 1 D 185.04 D 1l
WuiFuandd Lot carier 1488 7800 1 14 68 02
1iin CIP 11.66] 7800 1 11.66 02
naonlu lot 18.58] 7800 1 18,58 03
1ln Lot carier IR2|  TROO 1 3R2 0.1
wullnsenoTs 582 7800 1 | §.82 | 0.1
niondioyaQTs 5632 7800 1 ] 56.32 ] 09
IAUNALAN TN 758 7800 1 758 0.1
kil cleantine 450  T8OD 1 4.50 0.1
Operation 99705  T8O0 416353 694
MC time 936000  TROD 936000 156.0 1.20 1.20 100%
i
5UT 4 Yumpunsvineuvesningu TQC
Compare man&machine time(min/lot)
0 20 40 60 80 100 120 140 160 180
2.7 2.2
l 5.2
Total time
MC time

B UTUNIRTIAEAY B aTIAFau dooundu  m duvindayaau Lot
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\Audiuauld Lot carrier I

T30
remove tray A form VMI Carrier I
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B
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et R e e
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&
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E
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S
S
IS
2
Py
e
N
I’
2
w
3

Check number A and key data (Tray A1-A6) . R

JUT 6 nauuaaalasidudianssuiiliiuauauddntudoingdi 69%
2.2 fayaveadefiinainuietuaiu nnsiutayaveudeiiiaanmaduauduia 6

= v v ¥ = = =2 o o = ' = = 2 A a
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#anN13 ECRS Tunisuiuugenseuiums

Tngn1suentuneunszuIuNsHanittunaulaauisarinoenld wiedunsasunsmaudidaeiu
1§ annsiudeyalugunuuvasunugiinisiva (Flow process chart) Tunisusndunsunisnisulaglévan
ECRS 1 Tnglfisuauumslunisuiuugnisufavesndnaudsi

nsmsavunauiilisdu (Eliminate :E) fonsisa inspection tail(10x) issanfiiuasiwuniswu
voademuazanunsansiaaauldlunszuau Sorting 10X fifinTs Visual 100% saude Tray A §ag
msvdauitlisnlusen (Eliminate:E) Aaiiasarnnsudutusudawbulinsmiunisns CIP sampling g
wan

A1559uAU (Combine) Aan155auns9ieuasntingu TQC Tamsarinnuld 2 Unit line Tagnns
IAANMNGYWEIRUN1TTRREN

msin ety (Simplify:s) Aensvinlidunaunisauny Tray A uaz Addoaya WireTulaenis 1%
winnuAdianznsdinu defect TneFusudi Wdela CIP Wsunsudufindl3ldnssmumsneiinivun

navINNIsUFuUgenszuaunisieulasldndnnis ECRS umdaaaugivaiiiintu vial#
nszuauNsTnuiiuszansamunniu esn 3 fusuusnanmsianeiléinatuiuiigaia inspection
front (10X), inspection back (10X) wag inspection front (30x) Aanssuna 3 Aanssufiaausndudiesan
inspection front(10x)uazinspection back (10x) 1Jun15ns3388u All Defect Lﬁaﬂaaﬁu%aeLﬁﬂwqﬂlﬂ

nszuaun1sonly wazinspection front(30x) tialtiu 6 Defect AeUUINGDN inspection tail(10x) U1aAAIN
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gaywanilosanidufanssuiilifinnnudndudowinwse Defect finsranuiidnuautiosndn Defect 8u n13

Wia CIP lifianudndudesinwszndnnuazinmbuiiueu CP Tinsinumsnsaguda dagud 8

— Eliminate

f Simplify

i— Eliminate

Detail Element time symbol wast type of
[sec/lot) activity
funasREay  (wiuaruanunit 17.28)] B |motion  [nva
Waulad block 22.68 . process  |NWVA
Check number Tray A and key data (Tray A1l-A6 49.20 | inspection|NVAN
Unpack 36.48) @ |process [NVA
put trayA to carrier 36 36 . proces NVAN
s a2y inspection tail(10x)(#3% 1-60) 580.08 | linspection|NVA
Wanna e 10 SEE8 G0  |process  |NVAN
inspection back{ 10x){#1 1-60) a3z | inspection|NMVAN
wannsuFA T 48.24] @ |process  |NVAN
inspection front[lﬁly::ll:lST‘lﬂI 1-60} 976.92 | |inspection|NVAN
inspection front(30x)( AV 1-60) 800.40 | [inspection|NvAN
Pick CIP{®THATTIY) 161.08| process  [NYVAN
Avnundy remave tray A form carrier 26,88 process  |NVAN
packing 37.68 process  |[NWA
Asarundu unit 13.92 B |moticn  [NVAN
wiu'lylua Defect Master 54.29) B |motion |Nvan
fuvindayasy Lot WA uTusuTay Al-A6] ! process  [NVAN
AUAUTray A AHTAUA|Tray Al-AB) 185.04 . process  |NWVAN
WAUAUITULH Lot carrier 14.88 ' process  |NWVAN
[ vdiacie 11.66 | |inspection|nva
ARty lot 18.58] @ |process |NVAN
15 carrier 382 @ |process [NVAN
win'ly nsanarts 582 WP [motion |NVA
nTBnUoNA 5632) @ |process |NVAN
iunaumn iy 7.58) WP |motion  |NVA
laihe cleanline 4,50/ . process  |[NVAN
total time 4163.527)

JUN 8 uwmneanislduan ECRS uuTuly

wasanAAgUanuIMmlTnMuasIREay (TQC) i % Utilization a8l 42% FuluiUasidudnis

7191UALAZHLIA1TDABETUIIUUIUNINN INLATDIINT JLANLUIAA LANLNIIUASIRERU (TQC) Usea UNIT

AN 1 auda 1 UNIT wWasuduniinaunsiaaau (TQC) 1 au Maiu1sainauld 2 UNIT oty

U32ANSAIMA1TI19UNTNIUATIVEDU (TQC)aﬂmimfmaauma%u‘lﬂw‘ﬁq%’umau o931 Defect NAAN

19N ULIB I ATRERINNSe 3.4
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JUN 9 msedeyavandeifauiueney 2563

WaRgatdinisaananmasesunsdusslidwanszmudanisasuds Tasldnamasouauuigiu
(Test Hypothesis) Tnsdayaiiiumasauliutoyaveadsluiautueesy 2563lnsnsauyRgrudll

Ho: nsasrvseumstunulifinasevesdeudnametusny (M=0)

Hy: MInsRsUMIsuLiinaravaadeuIaamstuay (U # 0)

MuuadedAy(O= 0.05) ArAnuLTasiu 95%

t-Test: One-Sample Assuming Unequal Variances

FuuvaFs

Mean 0.04
Variance 0.04
Observations 25
Hypothesized Mean Difference 0
df 24
t Stat 1
P(T<=t) one-talil 0.16364344
t Critical one-tail 1.71088208
P(T<=t) two-tail 0.32728688
t Critical two-tail 2.06389856

Ul 10 nsAuIM P-Value Tne t-Test

MNHANTINABY WUFIAI P-Value HA1WinAU 0.327 fagudl 10 Fediduanndn 0.05 Fewaudu H,
a§ﬂ1€1"j'1mimfmaaumx‘i%’umulﬂﬁwada%mL?ia*u%mume%’umuﬁisﬁuﬁﬂﬁﬂﬁ'@ 0.05mnmi€1”aauuagm
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