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Effect of Boss Wall Thickness on Sink Mark in Injection Molding
Hyun-Pil Kim* - Yohng-Jo Kim™**

Abstract : The sink mark on boss parts is generated by the volumetric shrinkage that is caused by both the
molding thickness and the boss wall thickness. The volumetric shrinkage is caused by packing pressure and its
amount tends to decrease by increasing the packing pressure. The packing pressure can therefore increase the
flow rate to a boss part and causes the depth of sink mark to increase. As the molding thickness and the boss
wall thickness 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 mark that was generated in the boss wall thickness of injection molded products.
The sink mark could also be caused by thickness ratio of boss part. For a given thickness ratio of boss, several
molding process parameters such as packing pressure, packing time and melt temperature, affecting to generation
of the sink mark were discussed
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Fig. 1 Experimental molding set used for
injection molding
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Table 1 Conditions for the injection molding process

Filling | Packing | Packing Melt Mold | Cooling
pressure | pressure time temp. temp. time
(MPa) | (MPa) (sec) () (C) (sec)
20 20 215
35 35 215
L4 7 ——— 30
50 50 T 215 60
65 63 215
Table 2 Properties of plastic PP(Hi-Prene M540)
Max. and min. melt temperature 200~260.0°C
Generic shear stress (Max.) 0.25 MPa

Generic shear rate {Max.)

100000.00 1/s

Specific heat

2878.000 J/ke/C

Melt density

720.700 kg/cum

Viscosity (temperature 230°C) 80.199 Pas

No-flow temperature 145.56°C

Conductivity 0.130 wm/T
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Fig. 2 Molded boss parts and sink mark appearances
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Fig. 3 Sink mark depth measured by the 3D laser
measuring machine (for the boss wall thickness 2mm)
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Fig. 4 Sink mark depth measured by the 3D laser
measuring machine (for the boss wall thickness 2.5mm)
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Fig. 5 Sink mark depth measured by the 3D laser
measuring machine (for the close boss height h=3mm)
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Fig. 6 Sink mark profiles according to the close boss
height(h)
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Fig. 7 Cross-section views of different boss wall
thickness for the melt temperature 215C
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Fig. 8 Sink mark depth according to the packing
pressure for the packing time 1Isec 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 215°C

Table 3 Sink mark depth for each of close boss heights

Packing Packing Boss wall thickness(mm),(%)
: pressure
time(sec) | * vpq) 15 20 25 30
1 20-65 0.15-0.09 0.30-0.25 0.40-0.31 0.50-0.39
(100-6.00% | (15-125% | (16-12.4)% | (16.67-13.0%
4 20-65 0.10-0.05 0.19-0.13 0.27-0.18 0.36-0.24
(666-333)% | (9.565% | (108-72% | (12.0-8.0)%
7 20-65 0.03-0.005 0.12-0.07 0.16-0.0% 02-0.12
(20-033% | (6035% | (6436% | (6.67-4.0)%
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Fig. 11 Cross-section views of boss walls for each
of packing pressures and times, and melt temperature
2157C by the packing simulation
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Fig. 12 Vol. shrinkage according to the packing
pressure (Isec, 215C) by the packing simulation
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Fig. 13 Vol. shrinkage according to the packing
pressure (4sec, 215C) by the packing simulation
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Fig. 14 Vol. shrinkage according to the packing
pressure (7sec, 2157) by the packing simulation

Table 4 Vol. shrinkage(%) for each of close boss heights

Boss wall thickness(mm)

Packing | Locking Vol. shrinkage(%)

tinc(ec) | " \ipa) 15 20 25 30
1 20-65 | 1183-11.39(%) | 12.40-12.2(%) | 12.90-12.45(%) | 13.43-12.9%)
4 20465 | 724-630%) | 8075(%) | 9208204 | 10088%)
7 20465 | 332-164(%) | 4026508 | 4937%) | 5842%)
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