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Effects of Alloying Elements on the Microstructure and
Mechanical Properties of the Copper Forming Dies

Jin-Ho Bae, Chong-Sung Park and Myung-Ho Kim

Abstract

Effects of Si and Ni addition on the microstructure and mechanical properties of the Cu-12wt.%Al-5wt.%Fe-1wt.%Mn
alloy have been investigated experimentally. Microstructure of the as-cast specimen is found to be refined markedly by
additions of Ni and Si. By the addition of Ni, volume fraction of the x phase is increased, but volume fraction of the 7y
phase is decreased. Hardness is increased with the addition of Ni, due to increasing of x phase which is harder than y
phase. However, Charpy impact value is not significally decreased possibly due to the formation of isolate x phase.
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Table 1. Chemical composition of the experimental alloys
Si Ni Al Fe Mn Cu
SB1 1.01 317 | 1202 | 479 | 0.80 Bal.
SB2 1.03 383 | 1205 | 486 | 0.85 Bal.
SB3 | 099 | 467 | 1221 | 449 | 0.74 Bal.
SB4 156 | 299 ([ 1222 | 4.81 0.85 Bal.
SB5 1.55 374 | 12.09 | 444 | 0.73 Bal.
SB6 1.56 | 449 | 1216 | 450 | 0.91 Bal.

(64)

tensitic BAF, 1|3 F-4] A3HAe] Bk, xr)
- =2 v 2D 54 A4 Al 93 ks
2 749 4 rH3,4] 22l mE Aws Qe 54
o] HHA7= FHAANNES A H-FFFAEA
AZz239) 71244 AR2AUE AN E 2} 45
AT SR ot ek BeAelet & 4 gk of
|3} A3 A= Fig. 13} Table 2] et} 7t
Zte] o, B, v kAl W& AL A=A
(Microvickers Hardness Tester)E- ©]-8-3}od 550ul2] uj
3 9 50 g9l skl 2 Holek.

3.2 O|M|=Z| 2ED JuEA 2

&+ Q7oA AT AFTE] AAH Q] FHE
9] vl M| 2Ae Fig. 29} 7o) Bt w3 o) &
AEEA A SAEHAEIE Fig. 3, 4o by

Fig. 1. Typical microstructure of the experimemtal alloy.

Table 2. Microhardness of the each phases

Phase Hv HRc HB
A Y 586 55 551
B K 783 64 716
C (o+B) 303 —355| 30— 36 [298 — 355
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Fig. 2. Microstructure of the As-cast specimens.
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