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A Study on Sink Marks in Injection Molding of Boss Parts
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Abstract : Supplementary features in injection molded products, which are boss, rib and snap fit, are mainly located in
the products. These features might make molding flow improper in injection processing and consequently give rise to
some of molding troubles such as short shot and hesitation. The sink mark on boss parts is generated by the volumetric
shrinkage that is caused by both the molding thickness and the closed boss height. The volumetric shrinkage is affected
by packing pressure and its amount tends to decrease by increasing the packing pressure. The packing pressure can
therefore increase flow rate to a boss part and causes the sink mark depth to increase. As the molding thickness and the
closed boss height in the boss part can increase the part volume, these may yield bad solidifying and also extend the
molding cycle. In this paper, both the injection molding test and the flow analysis were carried out to investigate the
effect of sink marks generated in the boss part of injection molded products.
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Fig. 2 Illustration of injection molding machine
(DHC-60) used in the experimental molding

Journal of the KSDME, Vol.2, No.4, 2008



SR AEMEe| A0l 2w

Fig. 3 Experimental molding set used for
injection molding
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Fig. 4 Packing pressure and time profiles by the mold
marshalling system

Table 1 Conditions for the injection molding process

Filling | Packing | Packing Melt Mold | Cooling
pressure | pressure time temp. temp. time
(MPa) | (MPa) (sec) (0) (0) (sec)
20 20 215
3 3 1, 4,7 215 30 60
50 50 215
65 65 215

Table 2 Properties of plastic PP(Hi-Prene M540)

200~260.0C
0.25 MPa
100000.00 1/s
2878.000 J/kg/C
720.700 kg/cu.m
80.199 Pa.s
145.50°C

0.130 w/m/C

Max. and Min. melt temperature

Generic shear stress (Max.)

Generic shear rate (Max.)

Specific heat
Melt density

Viscosity (temperature 230 C)

No-flow temperature

Conductivity
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Fig. 5 Sink mark depth measured by the 3D laser
measuring machine (for the boss type B)
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Fig. 6 Sink mark profiles according to the close boss
height

} L L | [
h

h=2mm h=3mm h=4mm h=5mm

(a) Packing pressure 20MPa and time lsec

== == = = = = — BT
t=2mm r
i} “
EAN ey - -1

h=4mm

h=2mm h=3mm h=5mm

(b) Packing pressure 35MPa and time 4sec

," __ W _ N = = =~
[ t=2mm ﬂ
I |
I ! | i

h=3mm h=4mm h=5mm

h=2mm

(c) Packing pressure SOMPa and time 7sec

T T T

h=3mm h=4mm h=Smm

h=2mm

(d) Packing pressure 65MPa and time 4sec
Fig. 7 Cross-section views of the close boss for the
melt temperature 215C
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Fig. 8 Sink mark depth according to the packing
pressure for the packing time Isec and the
melt temperature 215C
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Fig. 9 Sink mark depth according to the packing

pressure for the packing time 4sec and the

melt temperature 215C
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Fig. 10 Sink mark depth according to the packing
pressure for the packing time 7sec and the
melt temperature 215C
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Table 3 Sink mark depth for each of close boss heights

Packing gﬁ;‘;ﬂlr% Close boss height(mm)
time(sec) (MPa) 2 3 4 5
| 2065 | 0-15:0:09 | 0.42-030 0.76-0.58 1.1-0.85
(7.5-4.5)% | (14.0-10.0)% | (19.0-14.5)% (22-17%
4 20-65 0.1-0.05 0.35-0.25 0.6-0.45 0.85-0.65
(5.0-2.5)% | (11.66-8.33)% | (15.0-11.25)% | (17.0-13.0)%
4 2065 | 0:03-0.005 | 021-0.15 0.45-0.34 0.64-0.47
(1.5-025% | (7.0-5.00% | (11.25-85)% | (12.8-9.4)%

4483

h=4mm
033

(@) Cross-section views for the vol. shrinkage

(b) Side and top views for the vol. shrinkage
Fig. 11 Packing simulation of the boss parts( 20MPa,
Isec, 2157C)
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Fig. 12 Vol. shrinkage according to the packing
pressure (Isec, 215C)
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Table 4 Vol. shrinkage(%) for each of close boss heights

. Packing Close boss height(mm)
Packing
time(sec) prossure
(MPa) 2 3 4 5

1 20-65 12.20-12.10 | 13.68-13.42 | 14.50-14.16 | 15.09-14.61
4 20-65 7.65-7.50 10.50-11.10 | 12.15-11.63 12.95-12.30
7 20-65 2.45-2.36 8.30-7.90 10.45-9.95 11.71-11.10
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Fig. 15 Frozen variation according to the cooling
time for the packing pressure 35MPa and the
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