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Analysis Shrinkage of Recycle Plastic Injection Molding by using Taguchi Methodology
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Abstract

The purpose of this research to study the parameters that give the lowest shrinkage. In the injection molding process
of recycled polypropylene (r-PP), bring therecycled plastic of runner from injection process of headphone to test the melt
flow index and mechanical property then take the data to use finite element method by Solidwork plastic programto

simulation. The parameters were studied are injection pressure, injectiontime, coolingtime, injection temperature, and
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molding temperature. This research was used Taguchi methodto finding the parameters that lowest shrinkage. The result

of this research was 100% injection pressure ,25 second injection time ,10 second Cooling time ,220°C injection

temperature and 30 °C Molding temperature. The lowest shrinkage was 15.2758 % but after put this value in the Solidwork

plastic program, can found that the lowest shrinkage was 15.1719%. So, its error is 0.1039% difference from Taguchi design.

Keywords

polypropylene; shrinkage; finite element; Taguchi method.
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11 -PP 1190138 usUReiaT nsdn3aundenansadi
AIUL5350U 50 rpm. L/D = 40 Tnganugnisvinauwes
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Level
Control factor

1 2 3 4 5

Melt Temperature (°C) | 220 | 230 | 240 | 250 | 260

Mold Temperature (°C) | 30 | 40 | 50 | 60 70

Packing time (Sec) 5 10 | 15 | 20 25
Packing Pressure 60% | 70% | 80% | 90% | 100%
Cooling time (°C) 10 | 20 | 30 | 40 50
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(polypropylene, PP) [15] vinlanunsafvuatadeiay
sedurestladosannsnsd 2

Tneftadediioatesldun sumginasumad (A)
o udRun (8) andaen (O wssdudngn (D) way
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Volumetric
No.| A B Cc D E S/N
Shrinkage(%)

1 1220 30 5 60 10 16.7826 -24.4972
2 (220 40 10 | 70 | 20 16.5433 -24.3724
3 1220| 50 15 | 80 30 16.6063 -24.4055
4 1220 | 60 20 | 90 | 40 16.2213 -24.2017
51220 70 25 1100 | 50 15.452 -23.7797
6 [230| 30 10 | 80 | 40 17.4818 -24.8517
7 1230| 40 15 1 90 | 50 17.1052 -24.6626
8 |230| 50 | 20 | 100 | 10 16.4197 -24.3073
9 |230| 60 | 25 | 60 | 20 16.4155 -24.3051
10 [ 230 | 70 5 70 30 17.3572 -24.7896
11 {240 | 30 15 | 100 | 20 17.3018 -24.7618
12 {240 | 40 20 | 60 30 17.4125 -24.8172
13 1240 | 50 25 1 70 | 40 16.9067 -24.5612
14 1240 | 60 5 80 | 50 17.8782 -25.0465
151240 | 70 10 | 90 10 17.7013 -24.9601
16 | 250 30 | 20 | 70 | 50 17.8342 -25.0251
17 1250 40 | 25 | 80 | 10 17.3996 -24.8108
18 [ 250 | 50 5 90 | 20 18.3909 -25.2921
19 [ 250 | 60 10 | 100 | 30 18.2126 -25.2074
20 | 250 70 15 | 60 | 40 18.4639 -25.3265
21 1260 | 30 | 25 | 90 | 30 17.7679 -24.9927
22 1260 | 40 5 |100 | 40 18.883 -25.5214
231260 | 50 | 10 | 60 | 50 19.1892 -25.6611
24 1260 60 | 15 | 70 | 10 18.9548 -25.5544
251260 | 70 20 | 80 | 20 18.648 -25.4126

a L4

1519195 1UHUNIINAABILUULUAS NG (matrix
experiment design) & 13UuUUN1TNARBYT #3197 ugn
LHONUIINATNARBIUUANY T \WioanaLazaAIy
AUl mdneInsannsnaaessiuauLin Tnesdu

LHUNITNAABINIUANS 19D NINUBaDYLSY L25 @ 914
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dwsussnuuunisvaassiidnuniladevesnszuiunmsiiil
Ja¥e 5 Jade usazdladedl 5 seau Faandlumsed 3
mﬂﬁguLf"mﬁm’mﬁayjamumwmamﬁaaﬂLL‘UUI’?
warAUIMASRTELdYNMAAITUNIUSEUU (signal-
to-noise ratio)iersnTIdMVDI S/N Fifluurnunnitesy
finansznulunisuduamnsmiwesuinnit S/N iiflawin
UWoUNANITNAADINTUUHNUNIINABBILAEATITIY
orthogonal array (L25) aaelusunsy Solidwork plastic
1PeTANANITNEUAUDITBINTZUIUNT AD S08ATUDINTT
mm“’maaﬁ‘ﬁyumuuazﬂ"ﬂmmﬂ'm”mim'uue?’zymuwmia
& 95UNUTZUY (S/N ratio) AUTROUTTASIAVOITEUY
ﬂmmwﬁam?jdﬁ%@'da (smaller the better)
PNUANITIATIERVDINITOBNLUUNITNAABIAIETD
Taguchi kagn1sUszulananlulusiAsy Minitab 17 v
Tldnanmsinneidauandluguil 7 Aenansznuves mn
anuladed ssuniulundazseduvemisiiness
Sasrdiuves SN Aflaurnuinninezinansznulunis
USuam1sdimesuinnia S/N i dauindasuaz el
Sandndigaazdsmavilildenisadiitosiigaisuii
Wosnnlumsisevidldidentd aunst (3) fuanen
SRs1aIud IR ad $5UNIUTLUU(S/N ratio) Ay
FaqusvasdvossruuquA WA B sfandei (smaller

the better)

MNALIATILVAINNTIMAENUIISEAUSRIEIUE a0
v83 /N lulsnsilinesasil guunnd vasumval (A)
Wiy -24.25 igaungil 220 8en Ia1lunisiagn (O)

WINAU -24.49 91 25 AU wseeulun1saagn (D) winfu

-24.72 Ansasusaay 100 1atlun1susveiuay (F)

=

Wiy -24.83 91 10 U9 wazgamndvouwliud (B)
Winfiu -24.83 Nigaudl 30 aeen drunan1snaaeslugudn

8 Aonansenulun1sUTUTEAUTRINNITIHNOIAN 9 T99z
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Main Effects Plot for SN ratios
Data Means

s Melt Temp. Mold Temp Packing time(Seq) |Packing Pressure(%)| Cooling time(Sec)

-244

:M T / /\/ et

-252

Mean of SN ratios

-254

220 230 240 250 260 30 40 50 60 70 5 W 15 20 25 60 70 80 90 100 10 20 30 40 50

Signal-to-noise: Smaller is better

gﬂﬁ 7 WanTIAIIEY Main Effects Plot of SN ratios

Main Effects Plot for Means
Data Means

Mett Temp Mold Temp Facking fime(5ed) | Packing Fressure(3)] Coolng time(sec)

190
185
§ 180
=
% 175 - e
§
=
17.0
165
160

220230 240250 260 30 40 50 60 70 5 10 15 20 25 & 70 80 90 100 10 20 30 40 50

\/\\._._/‘\-

g‘dﬁ 8 NAnITIAIIEY Main Effects Plot of mean

15190 4 WaNITIATIERSRTIEUAY Y RRAITUNIU

Level Melt Mold | Packing | Packing | Cooling
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A
Analysis of Variance
Source DF Adj SS AdjMS | F-Value | P-Value

Melt Temp 4 17.079 4.270 352.940 0.000
Mold Temp 4 0.035 0.009 0.730 0.615
Packing time(Sec) 4 4.063 1.016 83.970 0.000
Packing Pressure(%) 4 0.493 0.123 10.180 0.023
Cooling time(Sec) 4 0.065 0.016 1.340 0.392
Error 4 0.048 0.012

Total 24 21.784

P3N0 6 Amdimesilinsgudlesianwazungnn

NN

Control Factors Response

Run Volumetric

Shrinkage (%)

5 220 70 25 100 50 15.4520

23 260 50 10 60 50 19.1892
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Taguchi Analysis:Volumetric S versus Melt Temp,
Mold Temp, Packing time, Packing Pres, ..

Predicted values

SN Ratio
-23.7286

Mean
152758

Factor levels for predictions

Melt Mold Packing Packing Cooling
Temp Temp time(Sec) Pressurew) time(Sec)
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