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Product Quality Improvement in Plastic Injection Process by Statistical Quality Control
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ABSTRACT

This research aims to improve the quality of product in plastic injection process of the case company for a
new part production by applying the Statistical Quality Control technique. Based on the historical data, the average
defects were found at 8,947 ppm, exceeding the company target at 3000 ppm. The research methodology started
with applying the quality tools to find problem and to analyze the cause of problems in the production process. It
found that the silver streak problem became the highest 95.60% of all defect problems and from the problem
analysis; it also found that the main cause as a result of inappropriate parameters setting in the injection molding
process. The design of experiment technique was then applied to find the suitable factor. After that, the suitable
parameters were implemented for mass production. The P-Control Chart was used to monitor and control the
production process continuously. After improvement the production processes and controls, the operation result of

the part number 1220402 illustrated that the defect proportion of silver streak problems reduced from 33,748 ppm
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to 6,084 ppm and when considering the overall average defect proportion of all new parts production, it decreased
from 8,947 ppm to 2,320 ppm which can be reduced at 74.06 % achieved the company target which, must be less
than 3,000 ppm.

Keywords: Statistical Quality Control, Design of Experiment, QC Tools, Plastic Injection Process
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111 v9917938 (Montgomery, 2013) Tasms1¥msnaasauny 2*° Fraction Factorial uaazfadelianaseay

v v
MINAADITIUIN 1 Replicate 32 Run 19d0d19lunsnaaneiiuiu 500 ¥u Aszauniod 1A 0.05 (4=0.05) Ha

1
S J

1INNMINARDY NN mAeTadendn (Main Effect) 31 9 Ndwwansznuaetlainlsznoiu og 4 advdo

usaaulumsne (Inj. Pressure) (B), LLiQﬂﬂLLijﬁNﬁ(Clamping force) (C), Qmﬁ{]ﬁ‘ﬁﬁlaﬂ (Nozzle Temp.) (D)

uazANE214MIRA (Inj. Speed) (F)

Main Effects Plot for Silver
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3 1/ 9 Main Effect plot
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MINAADITIUIU 1 Replicate 31 Run  1F@206191unsnaaesd uIn 500 ¥u luuaazn1snaaod N52a
v o w 4 @ o A @ a d ..
Wod1A90.05 (=0.05) tioMszAUveIIteMIZ AN HaI9IN AT IZHHANTNAAD TaeT151n51 Minitab

' ~ A A Y] A ' LA Vo = o
NWUN Wﬁﬂﬁliﬂﬂaa\jllﬂj']ilﬂfﬂﬂf‘)hlﬂ IﬂﬂWﬂ]im']i]']ﬂﬂ'] Lack of Fit NU1ANIA &=0.05 (0.471 > 0.05) IU
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9 (2 ' A - . A A Y o o Aaa
ﬂlﬂyuaﬂﬁﬂa1iulﬂﬁ1ﬂ1ﬂmlﬂ$ﬁllResponse Optimization ez lanszavvesiseniioniwaa ﬂﬂJW1
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9 o aa A g sd o o Ay ¥
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i Inj.Pres Clamping Nozzle T Inj.Spee
Optimal ;1 X . 290.0 i
car [96.9697] [244.3939] [237.4747] [30.1010]
0.66127 | ow 80.0 205.0 210.0 20.0

Composite T T ) T - T — T -~ e
Desirability T “\\ . Iy
0.66127 . .

Silver
Minimum
y = 5.7583 .

d = 0.66127 \ / \ // ’

= o v A = o A4 P-4
319 10 szAvveufatsnzauNIzAUANNFENY 95 1WBSIFUA (o = 0.05)
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31nM3NATIeH lael¥115unT0 Minitab 1o Response Optimization VoIN1 4 Tadenunan

muzandmiuade Inj. Pressure NN 96.96 Mpa. Clamping force IMA1 244.39 Ton Nozzle Temp AL

o . A A 9 A3 P-4 o 1 A °
237.47°C Llﬁ$ﬂi]i]fl Inj. Speed N 30.10 mm./Sec NTTAUANUIFDUU 95!“1J'f]§!°]5u§§l (O( = 0.05) Lmzmﬂmllﬁ”lﬂm

! v H
m’smamgﬁaﬁuﬂuwaﬂuwmm 1220402 AIMT NN 4 lemamiwamzmmﬁauﬂumﬂu-@mﬂu 2562
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A1INN 4 igﬂﬂﬂlﬂ\ﬁjﬂ"I]EJ‘VI‘L!WVl‘JJVW]QG\HWBEJuEIHNa

Factors (Symbol) neuMssuiya naamsdsulga Unit
Screw rpm. (A)** 30 25 rpm
Inj. Pressure (B)* 110 97 Mpa
Clamp. force (C)* 260 240 Ton
Nozzle Temp. (D)* 260 237 °C
Mold Temp. (E)** 60 70 °C
Inj. Speed (F)* 43 30 mm./Sec
Back Pressure (G)** 6 6 Mpa
Suck back Distance (H)** 3 3 mm.
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A1519% 5 NZ‘]ﬂ'lﬁ‘ﬂﬂ'ﬂ’f]\i?luﬂuﬁEN%'lﬂﬂ'liﬂi‘]J‘IJ:Nﬂ'lW']i'lllm@iclu‘]f'NLﬁ@uﬂufl'lﬁlu-!ﬁﬂui{]ﬁ'lﬂil 2562

noaY U dyrnlszmesu P Chart Control
e Fua MInan | I ppm UCL CL LCL
noumssuilys 1220402 32,357 1,092 33,748 | 0.0452 | 0.0337 | 0.0223
MINARDITUGTUNA 42,878 663 15,462 | 0.0282 | 0.0155 | 0.0027
(raamsiiuly)
wamslseumou anaq 18,286 | 0.017 | 0.0182 | 0.0196

INWANITNARDUNDHUTUFIUADUAUGIOU-ADUADIAN 2562 WUNAIWITNAATATIUVD AT

A s v A a g
“]jﬂluﬂ'lﬂigﬂjmqu"’uﬂ\islfu\ﬂu 1220402 aﬂhlﬂ 18,286 ppm Wﬁ@ﬂﬂlﬂu 54.18%
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P Chart of Silver Streak by Compare1
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Tests performed with unegual sample sizes
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doyalusiufounuesu-aougainy 2562
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Mnwansnaasuiedudunan lad msuauau 1220402 nundadiuveudetyrilsznotu og
P o YA a o & A o prpn =2 Yo 1 v o ' o &
Twnasnnesusuldnoanadnn@y  54.18% aaliun1ausEnasaiansl 39 1dhaTadeaenauilsuas

AN NIATOIRANAAANNDINITHAATII Mass Production
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3.4 AaMuRa KAZAIVANNIZUIUMS HaaIn Taam s lmes Nuzay uaziimsnaasduduma
v v
Tag'ldihamsiimes i TddSuleluauvesFuaiunuiemy 1220402 N¥IMSHAALLY Mass  Production
o = g a o a o 1 a

wazihmsasndovveudendudaymilszmedu awsmumsnaalszsudousiunoungadinieu 2562 -
iouiiuinu2se3 msaaauwalaeldunugii P Chart Tumsaiugudadiuveudonindymilszmotu

¥ = A
llﬂNTﬂGl'lllﬂﬁN‘Vl 6 Lngﬂm 12
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M35190 6 waanmMIlSulisnmsiiees (+5%) N1Flunsnan Mass Production Y9IFUIU 1220402 11329
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wingay | uau Maynmnlszmenu P Chart Control
e Fuw | nswaa | s ppm UCL CL LCL
noumMslsuiya 1220402 | 32,357 1,092 33,748 0.0452 | 0.0337 | 0.0223
MINARBITUGUNA 42,878 663 15,462 0.0282 | 0.0155 | 0.0027
(maamsliuilya)
WANITHANDIA 106665 723 6,778 0.0160 | 0.0077 0
(Maamsliulya)
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v 1 v

AT IUVDUTIVOITUIIUY 1220402 ﬁ]?ﬂﬂigﬂ?ﬂigﬂﬂlﬂuﬂﬂaﬁiﬂﬂ 33,748 ppm ll'lﬂgﬁ 6,778 ppm "?Qfﬁlﬂﬁﬂ

v A a g A A 1Y J a SAq Y1 [
ﬁﬂﬁﬁhlﬂ 26,970 ppm nsenaatlu 79.92% LNEIL‘V]EJ‘UmJﬂ”IWﬁ”Iill@l’t‘)i‘l/ﬂ"])’ﬂ@l!ﬂﬁ‘ﬂiﬂﬂ?\i
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P Chart of Silver streak by Compare MP
Before Comfirm Exp. After Imp.
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Proportion

UCL=0.0160
FP=0.0077
LCL=0

Sample

Tests performed with unequal sample sizes

A a . = o 1 a o o
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4. HaM 3398
naa1nmIdiulsanszuaumsianaiadn Tase1derann1uednIsAILAUAMMIMTIADALT N
79 ¥ A o o 1 = A 9 a £ T = = Y
Uszgnd 15 iemsaadadiuveudes lastiihmnesganmlumsnaasunulniveudamaslagsiuasg
9
108111 3,000 ppm MMNMsAATATINVDUTEUDIFUNIU 1220402 Tudrnvestlymillszneiiuasan 33,748
I a ' o 1 : [
ppm a9W1041 6,778 ppm W3vAATIY 79.92% WUNAWNITRAAdATIMVOUTNAY TABTINVEATYNINIHUAAY
v 1 A a g & g A o ~
18 911 8,947 ppm aA@BYN 2,320 ppm W3 oAMTUAAAY 74.06% FuTlul)amanasguvesUsEnnsaiFnE

o 9y a A
NYUA I,Lﬁﬂ\illﬂﬁ'lllgni']\iﬂ 7 llﬁggﬂ‘ﬂ 13
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A1TNN 7 uffmwamiﬂiuﬂgmﬁ"lﬂflmmazﬁmmamauuawmmﬁﬂﬁuﬂgwamﬂmummaﬁﬂmwm

Comparison overall defective for New Part
Period Month Production Defective(Pcs.) NG Rate(%) ppm
May'19 10380 80 0.771% 7707
=
=
o 2 June'19 8440 80 0.948% 9479
= 5]
<z July'19 24056 236 0.981% 9810
m =
g August'19 84845 746 0.879% 8793
=
Average 31930 286 0.895% 8947
o Sep'19 70196 391 0.557% 5570
£ =
E E Oct'19 92045 325 0.353% 3531
RS
a
Average 81121 358 0.455% 4550
- Nov'19 89542 247 0.276% 2758
=
Q
g Dec'19 95344 303 0.318% 3178
(&)
E Jan"20 53870 81 0.150% 1504
o
E Feb'20 47783 102 0.213% 2135
Yt
&£ Mar'20 43891 89 0.203% 2028
<
Average 66086 164 0.232% 2320
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Compar ison Defective data by PPM Before and After Improvement
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E 6,00 / +ssoimprovement phase | 2o g
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N \
10,000
2,000 5,000

mDefect (ppm) _Over all  —Target 3000  —Silver streak Defect (ppm)for Part 1220402
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5. unagUuazvoramenus
HavINaRdadILYPUTUINTTUIUMIRANAEAn TagldimatianisarunugunwTIana e
o = a Y < g Ao a a =
MsdsvlganszuiumsRanaradn naaalvimuindusuinanddseansamlunmsaruauaunin &
2= - SN ) a 72 v
annsaFunalymudnivzdesiimsud lv azenusadinszidsaungvesdyazuuamanisuddym
1& aaparuiinisAnaiumalazAIuANNIZUIUMIHAA 1HABE19ABIHBY 1IDTNBITZAUANUAINITOVD
nszuIums lumskaa iesnuidadiuveudelieglunisniugu nazninlunsdidadiuveudelinig
wasuuasll matinmsniuquaan®edda SPC azamninteasrntumslasuuasagduiiums
[ A a = v A W o A a o a R A g a A
uf lunounazinannudenield Tasnstudusinmanmsaniunuvessinnsaidniniluase Avauise
o { y a
andadiuveudemasIaes1wasnin 8,947 ppm anaen1n 2,320 ppm WsvanasAaily 74.06% tazaIIn
AIWANNTZUIUMS IRTRUNINRI A I NABIID
9 1
doraueunzd s uUTENNIAAzNE dwnsniumaliauazisms suaeumsauivauliverewariio
I Y A Y < Y o @ a Aad ° Y
Wunuamalumsuntymioug 16 szin1dnnmsihmanmsaivguguamdeadangeildawisoaa

VOUTIIINNTZVIUMTAANAIAANIIN 9.72% AAAININ 8.75% LUAZIIN 13.49% AAAININ 7.40% ANIUIY

U939 Khawaja Mubeenur Rahman (2018) 48 Jafri Mohd Rohani (2001) AuaNY

1915919949
o a Y a a o a K T 0 < o T
TUBA UNITUA. (2562). mMzaalsuaemilnnnszuIumsdouuazanuadd 15 o 1u 159110819 Ing
uanms DMAIC (nentwusiSyanuviiadia, wininedsdathng).
s o ’q ¥ A a Jda 1 A = = A a a s
AUNT WHIN. (2554). M3tszand lmmaingnasnu theanveudes lunszyaunmsianaraan (Neiinug
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