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Abstract

Wear test on two die steels for aluminum die casting was carried out by dipping and rotating the specimens into the molten alu-
minum maintained 680°C~780°C. The rotating speed of the specimen was 4.5 rpm~20.0 rpm. Diffusion layer was formed between
the die steel and molten aluminum, and became thicker with dipping time. Wear rate was not proportional with the thickness of the
diffusion layer, but was closely related to the density of the diffusion layer. Wear rate was little affected by the kind of die steel and
by the microstructure such as martensite, tempered martensite, and pearlite. Specimen with nitrided surface showed good wear resis-
tance, and its wear rate was decreased with increase in the thickness of nitrided layer. While whole surface was worn in heat treated
specimens, wear of nitrided specimens was proceeded by pitting partially.
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Table 1. Chemical compositions of STD61, SKH51 and ALDC12(wt%).

Alloy C Si Mn P S Cr Mo w \ Fe
(K§T1)D367153) 032~042  0.8~12 <05 <0.03 <0.03 45-55  1.0~15 - 0.8~1.2 bal.
(Ksslgglzz) 08-09 <04 <04 <003 <003 3845 4555 5567 1622 bal.

Alloy Cu Si Mg Zn Fe Mn Ni Sn Al
(KASL]];6CO1026) 23 9.9 028 0.91 0.72 0.1 <005 <00l bal.
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Fig. 1. Schematic drawings of (a) apparatus for wear test, (b) test Ws = (Wo-W)/A
specimens, and (c) observed part of specimen.
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Fig. 2. Variation of weight loss with time at 680°C for STD61
specimens.
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Fig. 3. Variation of weight loss with time at 780°C for STD61
specimens.
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Fig. 4. Variation of weight loss of STD61 specimen with time at
680°C, 4.5 rpm for 15hours.
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Fig. 8. Variation of thickness of diffusion layer with time.
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Fig. 11. Comparison of weight loss in uncoated and surface-treated
STD61 specimens.

Fig. 12. SEM photograph of the interface of TFT(B) specimen after
immersion for 450 minutes.
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