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Improving Quality of Recycled Plastic Products

Panita Sripraya’ Charnnarong Saikaew

Abstract

Plastic parts in electric device manufacturing of fluorescent bulb kit do not meet the customer's
satisfaction because of their defects, low strength, and low heat resistance. This research aims to improve
the quality of plastic parts by implementing six sigma. Six sigma has evolved into a siatistically oriented
approach to process and product quality improvement. Six sigma approach has five steps consisting of define
phase, measure phase, analyze phase, improve phase, and control phase (DMAIC process). By following
the five step-six sigma process of DMAIC, mixture experiments and response surface methodology are
employed in the study. The optimal setting conditions of piastic mixtures of recycled and virgin polycarbonate
are determined for maximum mechanical property and thermal property of injection molded plastic parts. This
research has shown that design of experiments and response surface methodology in conducting six sigma
analysis improve the quality of plastic parts based on mechanical and thermal characteristics of recycled
plastic products.

Keywords: Recycled plastic products, six sigma DMAIC process, mixture experiments, response surface

methodology. quality improvement
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- - - -
Fautlsdase x, AR D ATHAIAL
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ArANAN ISR U TIA
Source ss d MS Fovplue pevalue
Model 3108 L} 412 an 0.009
Linear mixture 11.68 3 188 294 0050
AB 029 1 029 o 0B
AC 5.18 1 518 in 0.058
AD 5 1 53 403 0 054
8c 274 1 274 207 0.161
8D 1457 1 1457 10.99 0003
co 2mn 1 an 204 0164
Resicdual 3844 29 133 ;
Lack of fit 1021 3 340 314 0043
Pure ermor 28.23 26 109
Cor total 7550 38
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ArgaumgiinITiineg
Source sS of M5 Foalue p-valug
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Lingar mixture 4220 3 1407 557 0004
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BC w0.e7 1 1097 a3 0,046
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Cor total 1Ta 8 38
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1331x 3, +12.67xx, -693xx, -1929x %, +9.43xx,  (6)
¥, =121.17x, +132x, +130.23x, +121.49x, +15.38x x,

17.95xx, +424.43x x, - 13875, -2 Mx,x, +1023xx,  (7)

' | - = x -

ANNTTT (6) uAzANNITH (7) QNN INARANUTD

namauuUUdulAZeda (contour ‘plot) 183ANATN
] ] - - J

FrunusiausAuazAguuugiinioe R 4(n)

T ‘ PO . 1. .u

nudndrmuFuntussLsaRsARgeYi el Sy

X e y §
47.05 MPa  WuRTIMN1ZANTRIAA NS TUNTUGE

wredsegluifnnmeiudiodiuaerediunan x,
FaarldAnpausunusiauseRannnnda 46.74 MPa
J L - = J . - )
717 4 (1) wansAngruunfinisiasedngadeinnels
» e os A dd . a- Lo
Wity 132°C  RuiinwmsnzanTesAguniinisiia
spazeylutinnmesuirediuarsesdaunan x, -
. o
uazNIAuTINdIuA1TedIunaN x, Azl

unniinsiineannndn 132 °C uaz 131°C
L

a4 & : y
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Overlay Plot
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FlaAa@rnuniesas 20 ianindarfusuntinda
frnfuiesas 40 uasulaindafusmnfenas 20
atelefinan lunirafiunszuaunisudnvie
2 d
nszusunIMAaedlag 81afinAIAINARIAIAREY
P e o e
resfeyaiiinanarauidosiuusesiadenie
dot . -
AunANNINARENAREL LATAIATNARIALARRLTES
dad X d asw d . "
fayaiintuilaasiaciiAiasign n1sdmssinge
y - .
uninszansANAfIAIARELYEITRLA (propagation
) o o o
of error: POE) A1xn7auANSIuHaNimNIzanfigai
o W s - v -
A slsnuuIATg MR maRa U ilFY
4 ) i - 4
Haefign annsAnEmudERsdaunaniiuazan
J : : ; -
NgATeIAIAINAUN LT AILAT AN TEINTS
- - v ' - v -
Dmseildinnsuninszatsaunaasmpfeulianfiqn
Urzneuday iAwin@anfusiun FlaAadlafeuss
19.15 iawindrfususdlaidadsniunfasas 36.99
wrinfnnfusiustlaiAsdenaquianas 27.54 uaz

wialn@anfusuniasas 16.33
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NTHUEUNANTINAREY  (confirmation experiment)
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' ] -t ——
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L] - - L J
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3 §dqunan Adun1maaeIdl 10 ATe uamianIg
Ll T : J ]
Tessiosaudesiud 95 wefdufresrneniu
v i - ] - -
FuusBuTIAarAgugiinisliae Awanaly
; . P oo
azh 4 Srdandaunaulaeglutteanudediun
95 WefldusTeNanauAfL LARITERATIAIUHANTY
MU ANUAL AN NAARNARBUSTIANNAT LARIN

- X
NMFATIEVNURIHARILITBINITRENULLURIUNGY

- - | - o r
SN 4 LANITTAT I AT TR Wi 95 wefifud

1E9AIANINATIN AU NANUAEAUNAN s TANe

AAuEuMuse  Angruuniinnsliae

1 . .
WM (MPa) (C)
daunan - . —7 :
AR Aga AAN Agd
2 44.70 45,32 128.53 132.47

POE 43.95 44.51 126.93 12087

NMFIATIEVANNINANBLTRIATIAINFUNTUAS
u.Niqu.a:n‘wqmuqﬁmrﬁnmmuaun'wﬁ (6) uaz
QUMY (7) WUFIAIANA UM LRBL SRR
1Fumednmdauuand 2 AT 44.47 MPa uazAn
gmgiinisdeseiivnunglFvesdnmdaunan 2 e
winfu 129.86 °C Waunusdurls x, winfu 0.2, x,
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