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Evaluation of the Wear of Plastic Injection Molds

Huilin DENG, Shigeki HIGUCHI and Motohiro IBUKI

Synopsis

Plastic products have replaced metal products because of plastic’s light weight and low cost. Engineered plastics with glass

fiber have superior mechanical strength and function compared with ordinary plastics, being in demand in various fields,
including automobiles, electronics, electrical appliances and machinery. However, there is concern that abrasion of the plastic
injection mold during injection will be accelerated with increasing glass fiber content in plastic. It is necessary to choose the most
suitable mold for each type of plastic. The method of evaluating the amount of wear plays an important role in tool selection.

In this study, we have established a method for quantitative evaluation of mold wear. We also measured the influence on

mold wear of mold hardness, glass fiber content and surface treatment. High hardness is the most effective way to reduce mold
wear. Mold wear increased steadily with the increase of glass fiber content. However, the glass fiber content is not proportional
to the increase in mold wear. Nitriding treatment is more suitable for plastic injection molds than PVD coating because of its

microstructure.
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Table 1. Plastic.

Glass fiber content
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Fig. 1. The design of die mold.
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Table 2. Steel.
Steel Form Hardness (HRC)
NAK80 Pre-hardened 40
S-STAR Tempered 40, 51 )
100 shots 5000 shots
Fig. 2. Evaluation method for wear volume.
Table 3. Injection molding conditions.
: Mold Plasti ; -
Plastic tempeorature tempZ?a:fure Holding pressure | Injection speed Speed at gate
PA 110°C 250 C

PPS 150 C 300C

52 MPa 100 mm/s 17.8 m/s




Bt > FHE &M o R 35

PAB60%
Front view Side view
1000 shots 5000 shots 9000 shots 1000 shots 5000 shots 9000 shots

NAK80

(40 HRC)

S-STAR

(40 HRC)

S-STAR

(51 HRC)

Fig. 3. Front and side view of mold wear by using PA60%.
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Fig. 4. Mold wear in different steels and hardness.
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Fig. 5. Content of glass fiber and mold wear at

10000 shots.
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Fig. 6. Influence of different plastics on mold wear. Fig. 8. Influence of surface treatment on mold wear.
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Fig. 7. Front and side view of mold wear (NAK80).
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Fig. 10. Microstructure images of PS nitriding treatment and PVD coating.
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