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Optimization of injection molding to minimize sink marks for cylindrical
geometry

Yun-Suk Kwon' - Duck-Keun Je - Young-Deug Jeong

Graduate school of pukyung national university - Jesan presion mold * Pukyung national university
(Received December 28, 2007 / Accepted March 28, 2007)

Abstract : This paper describes the optimization of injection molding conditions to minimize sink marks. Sink marks,
which refer to a small depression on the surface opposite a thick wall thickness, are often encounted in injection molded
plastic parts. Part geometry, material properties and processing conditions during injection molding can affect the sink
mark depth. We designed the runner system which is possible balanced filling to cavities using CAE program and then
obtained optimal processing conditions by Taguchi's Robust Design technique. By actual injection molding using
optimized mold and molding conditions, it confirmed that sink mark depth decreased zero compared to 1mm level in the
conventional mold and process.

Key Words : Sink mark, Taguchi's method, Filling balance, Volumetric shrinkage, ABS, S/N ratio
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Fig. 1 Parts for central pipe

Fig. 2 Detailed sink mark for pipe
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Fig. 4 A molding for central pipe after modification gate

0.0000

34

Azl ol ~oARE
< Haglsly] s A AAGHE AHESi.
FHAEAAL A Anta o|m g2 BAEA FEEH
SNH]E= 2)(D)ell 2JaliA] AT, 2t olaje] thak
T(level) Table 1049} 22 A52] EAAAE
HiEO &2 9w = AHS] S UlellA] ) 22
2 Aegon, 4yl #8 EAA e Ag, AE
5 A8 77 e B Aol M= A3 A]9x(sink
index)& tH7A AE 9 dolE = ALgstth A=
2ol GeFS wA|= AP 2L Table 20149} 0]
Al 9] A AMEATY &8 SRR, TR,
AYZAES mxs] 9t Auxe 1,25 %22 A

ool Jexs Esislv

o,

2420l o3 43 SNHIE T8 2 Table 37
=R Fg 594 Ueht 2} o] o]
HAYSE AEAIKB)O] Al 71 frolat 1A}

Frhe AL & 4 AT, Table 36149} 2]
A58 $E| 57 AAsle] FAo SHA
1915%. Table 401 LERE 25} 20] 718 A2 2157}
qe H7 3RS AloEe] FAHAY, AEAIZE 102
(By), o] L2 TR, $A9] L2 B5OF) 0|tk
AT A4 AEelo| e ATFE Fg. 614
e Qe

N
o
f

Y

o> k1o @
M o
O:

2 o
o ol

3. M EAO| oSt AEMY
NEETPE

2 AFAE AEH Bde AREste] v A
AAEH s FEE AAl(parameter
design) & ©|&37| 2 ) FalsiA B MdeElx
Aol i3l siaS A W B A7k v)E
o] 2251 F7I7F XA = 4= o) webA, 4
o] thak A9 5 HAidteln FolW 1S F
Halshs o AIZHS HA43) 8] Ya) AEAIH

& ARSI,

Journal of the KSDME, Vol.2, No.2, 2008



ASY Balae] MEEC| NI0IEE H

Table 1 Material properties of ABS

slet| et AEEYY x7d9| 3

Conductivity 0.15 W/m/degC
Specific Heat 1968 J/kgldegC
Melt Density 0.9283 g/cn
Ejection Temperature 89 deg.C
Table 2 Control factors and level
Control factors " Level 7
Type of gate shape (A) current modification
Injection time (B) sec 10 5
Mold temperature (E) T 60 55
Melt temperature (F) T 235 230
Table 3 S/N ratio for Injection molding of central pipe
A|B|le|e|E|F yl y2 y3 y4 yS SN ratio
L1111 1.332 0.4132 0.5718 0.8519 1.322 0.22703
L1 |1 ] 1]1]2 1.521 1.018 1.014 1.269 1.48 -2.13715
L1 ]2]2)2)1 1.709 1.021 0.9493 1.139 1.517 -2.28549
Lj2]1]2|2]1 1.878 1.451 1.438 1.622 1.893 -4.44496
L2121 ]|2]2 1.769 1.365 1.418 1.539 1.846 -4.07545
Lj2122|1]2 1.937 1.531 1.525 1.674 2.099 -4.94979
20102 12]1]1 1.952 1.349 1.454 1.697 1.919 -4.56566
201 (2 ]1]2]2 1.544 1.211 1.128 1.335 1.631 -2.78682
201 (1 ]2]2]2 1.690 1.188 1.117 1.349 1.448 -1.94917
20212 (1 ]1]1 2.039 1.577 1.758 1.883 2.087 -5.47437
2021 ]2]1]2 2.031 1.674 1.712 1.802 1.878 -5.21981
202 (1|1 ]2]1 2.110 1.665 1.646 1.774 1.931 -5.26584
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Fig. 5 Main effects for design variable
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Table 4 Analysis of variance for design variable

DF SS MS F
A 1 8.051 | 5861 | 5861
B 1 16.181 | 16.181 | 16.181"
error 8 7.376 7.376 0.922
Total 10 31.609
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Fig. 6 Adopted optimization process for sink index
for central pipe

Fig. 7 Adopted optimization process for fill time for
central pipe
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