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A Study on the Formation of Gate Mark in Injection Molding
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Abstract
The gate mark in injection molded part is a kind of surface defects. The formation of gate mark has been investigated in
this study. SEM photographs and surface roughness have been examined to study gate mark. The specimens were molded
for various injection conditions, such as injection temperature, mold temperature, and injection speed. Gate diameter and

mold surface condition were also molding variables. Gate marks were reduced as injection speed and mold temperature

increased. Gate diameter and injection temperature did not affect the gate marks. No etching of mold surface showed no

gate marks for any molding conditions.
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Table 1 Injection molding operational conditions

Injection Melt Mold Gate Etching
Speed | Temperature | Temperature | Diameter (umy
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Fig. 2 Best and Worst specimens
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Fig. 3 SEM photographs of molded surfaces

Table 2 Shear rate and shear stress at gate

Shear rate(1/s) Shear stress(Pa)
Moldflow 4.037x10° 14x10°
Moldex3D 1.82x10° 5.4x10°
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Fig. 4 Evaluation of gate mark by naked eyes
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Tari Surface

(a) speed: 20% (b) Speed: 80%
Fig. 5 SEM photographs for injection speed

Surface "

(a) Temperature (b) Temperature
:20C :80C
Fig. 6 SEM photographs for mold temperature

Gate Mark Surface

Surface

(a) Etching (b) Etching (e) Etchmg
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Fig. 7 SEM photographs for etching

(a)230C (b) 250C (¢)270C
Fig. 8 SEM photographs for melt temperature

: 0.7mm : 1.0mm

(c) Gate diameter (d) Gate diameter
: 1.3mm : 1.6mm

(e) Gate diameter: 1.0mm
Fig. 9 SEM photographs for gate diameter
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Fig.10 Surface roughness for various conditions
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