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Defect Reduction in Injection Process of Printer's Parts using the Design of Experiment
(DOE) Technique
Mmans e1¥Isya’ uazasag alduigest

unAnage

Tﬂﬁmu’}i’ﬂﬁﬁ’J’ﬂoﬂsszﬂumsanﬂ“ mm'uaatﬁ'm'?';1Fim“}umnns.,munﬁﬁﬂ?;uﬁmlﬂ'gim‘l%’ﬁﬁ’mm
Tﬂn‘lﬂmannqggﬂNmuamnawmﬁﬂnua,.mnuﬂmsaann1uunﬁnﬂnm’lunmmﬂvnmmmﬁua-'i']wumqq f
a‘awans*numﬂmmmaqnnﬁnmm iwmumﬁﬂ‘m\nuﬂivnaumt;mmﬂﬂ"nmmmqmﬁu‘ltﬂawﬁma‘lmna
‘um1ﬁumnﬂammmmunumqﬂm 'n‘lﬂ'l‘iﬂﬁlaﬂﬂﬂi]ilUllﬂ’]u‘ln"l’}tﬂ'i‘l“ﬂﬂﬂﬂ'iwﬂl.!ﬂuldi)\lﬂ'lﬂ‘lli)wll"ﬂ‘iEN
(Fallun, Mode and Effect AndlySlS, FMEA) mami‘]wunumﬂummmﬂtymn 3 DUALUINUIMINIANTON
i|muummsaammummﬂammamﬁaumwumumﬂt‘gﬂumﬂﬂwmmuu Tﬂuhmiaanu.ummquﬂnwmwa
2" (2" Factorial Design) manm‘mﬂamuuu 2 aammui?’ﬂm Full Factorial Factorial ttazyhan 2 ﬂia
(Repeat) myua Number of Blocks 1 m.ﬂummwauu 95% A 3 93y fio QUUNTYDAURUW
(Mold Temperdture) 36 C uag 45 C, iaummmmﬁmw (Cycle Time) 34 Sec. ag 38 Sec. (AYWIN
fimosamuduo (Holding Pressure) 30 MPa uas 40 MPa Hﬂﬂ'l'i'ﬂﬂi'lﬂéwu’l"Ii"ﬂl]'ﬁmlj‘l"ﬂ‘uﬂﬁﬂ o
QUUNVOIITUN 45°C, soumsinanmiledu 34 Sec. azAMUAUG 30 MPa mmmmaaﬂ" Taveadoa
NNAN 77.79% MaoIfue 5.3%

- - o ar J ] -
MANY : NIzUIUMTAIANAa@n, MIUATNZHNANTENUOUIIINATDUNNIDY, MTOBNUVUNTNAADITA
uanaiGoa

Abstract

The objective of this research was to reduce any defects in injection process of printer’s parts using the theory of the
plastic injection and Design of Experiment (DOE) techn ique for a cause analysis and impact factors on the quality of product.
The research methodology included the determination of possible causes of defects with a fish bone diagram and the use of
FMEA to the select top of 3 important factors. Next step was to test level of significance with 2’ full factorial design with some
repeating, number of block 1 and 95% confidence level. Levels of three factors were Mold Temperature at 35 C and 45°C,
Cycle Time at 34 sec. and 38 sec. and Holding Pressure at 30 and 40 MPa. The result showed that the optimal level are the
mold temperature at 45 C, the cycle time at 34 sec. and holding pressure at 30 MPa, which can reduce defect rate from 77.7%
t05.3%

Keywords : Plastic Injection Process, Failure Mode and Effect Analysis (FMEA), Factorial Design
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M 5 Msiinngs ANOVA veanms 3 Uade

Full Factorial Design

Factors: 3 Base Design: 3,8
Runs: 16 Replicates: 2
Blocks: 1 Center pts (total): o

Foctorial Fit: Dia. Boss versus Mold Tempera, Cycle Time, Holding Pres
Estimated Effects and Coefficlents for Dia. Boss (coded  umits)

Term Effect Coal SE Coof
Constant 5.19500 0.006032
Mold Temperatire 0.02000 001000 0006032
Cycle Time 0.18600 0.08250 0006032
Holding Prossure 0.05500 0.02750  0.000032
Mold Tempersture*Cycle Time 0.11800 0.05750 0.006032
Mold Temperature*Holding Pressura 0.04250 002125 0.006022
Cycle Time*Holding Pressure 1. 05000 002500 0.006032
Mold Temperature’Cycla Time® -0.02250 -0.01626 0006032

Holding Pressure

5 = guai PRESS = eoimi2
R-5g = ek R-8q (pred) = wnX% R-5q(adi = wak

Analysis of Variance for Dia. Boss (coded units)

Source DF  Seq S5 Adj Adj MS ¥ | 3
Main Effects 3 0122600 0122600  0.0408667 7018 0.000
1-Way Interactions 3 0070135  0.070125 0021750 4035 0.000
s-Way Interactions 1 0004225  0.004225 0.0042250 7.26 0027
Residual Eror B 0001858 0.004858  0.0005623

Pure Error B O.004658  0.00A068  O.0005823

Total 15 0.201608

Estimated Coefficients for Dia. Boss using data in uncoded anits

Tenm Coet

Constant 261278
Mold Temperature 0644350

Time -0, 556250
Holding Pressure -0 408500
Mold Temperatura C'fdﬂ Tlme 00171250
Mold T 0.0125500
Cycle Time*Holding ?rensum 0.0106000
Mald Temperature*Cycle Tima*® =31 25000E-04

Holding Pressure
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Main Effects Plot for Dia. Bose
Data
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Interaction Plot for Dia. Boss
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Response Optimization

Parameters

Goal Lower Target Upper Weight Import
Dia. Boss Target 4.95 5 5.05 1 1
Global Solution
Mold Tempera = 435294
Cycle Time = 34
Holding Pres = 30

Predicted Responses

Dia. Boss = 5 desirability =  1.000000

Composite Desirability = 1.000000
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