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Effects of Zr, B and P Additions the Grain Refinement of CuZn36 Alloys.

Chung-“Keun Kim* and Dong-Woo Lee**

Abstract
It has been known that the grain refinement of Cu base alloys greatly improved
mechanical properties, castability, workahility and hot shortness resistance etc.

In this study CuZr50, CuP7, CuFe7, CuMgl0 binary alloys were added as grain refiners
in CuZn36 alloy. The alloys melted in vacuum and controlled in mixed gas conditions and
casted at 1050C. Zr—P —X compund has significantly grain refined but oxygen has been
found detrimental to grain refinement. In the case of Zr /B ratio below 4, B acted as gra-

in growth element in this alloy.
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(b) Grain refiner addition

(a) As cast

Photo 1. Effects of the alloying elements add-
itions of the grain refinement (Ato-
mspheric condition, casting temp. :
1050°C, melt homogenizing time :
Smin., melt holding time
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Photo 2. Grain refined CuZn36 — atloy analyzed by SEM
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(a) : 2020, + 80% Ar (melt holding tine 5min).
conditions|— (b) : 20250, +80% Ar(melt holding tine 15min).
(c) : 20%0,+ 80% Ar (melt holding tine 5min).

Photo 3. Effects of the grain refinement under the conditions
(Casting temp. : 1050°C, melt homogenizing time : 5min

Table 2. Relations Between melting conditions and grain refining effects,

Grain Melting Melt Holding Grain Equiaxed
Refiners* Conditions Time Dia. Ratio
(Wt%) (Vol.%) (Min.) (pm) (%)
0.04 Zr 20% O280% Ar 5 66 100
0.01 P 15 2308 24.2
0.01 Fe 30 2308 20.8
0.01 Mg 80% Op+20% Ar 5 2038 23.6
20% N.80% Ar 30 86 100
60 123 85
90 531 70.1
80% No+20% Ar 5 71 100
30 425 75.8
60 1736 36.4
90 3500 1.8

*Binary alloy type(CuZr50, CuP7, CuFe7, CuMgl0: Wt%)
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Fig. 13%).
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(b) 30min. (c) 60min.,

(a) Smuin.

(f) 30min. (g) 60min, (h) 90min.

(e) 5min,

20% N: 4+ 80% Ar
(f), (g), (h) : 80% N, + 20% Ar

Photo 4. Effects of the grain refinement under the conditions according to melt holding time
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Fig. 1. Effects of the Zr and B
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(b) 0.01wt% B-+0.01wt% Zr  (c) 0.0156wt% B (d) 0.015wt% B+
0.02wt% Zr

(e) 0.02wt% B+
0.03wt% Zr

(f) 0.02wt% B+
0.04wt% Zr

(h) 0.025wt% B+
0.05wt% Zr

(g) 0.025wt% B+
0.04wt% Zr

Photo 5. Effects of the Zr and B additions on
the grain refined CuZn36 — alloy mu-

(i) 0.03wt% B+
0.06wWt% Zr

(j) 0.03wt% B+

0.07wt% Zr crostructures, m=1 1.

Table 3. Relations between grain and Zr/B ration(weight)in the coarse/fine grains interfaces.

Refiners™® , . Graih dia. Equiaxed
(Wi%) Zr{wi%) Blwt%) (m) ratio( %)
0.04 Zr 0.04 0.01 44 100
001P 0.04 0.015 2813 6.1
0.01 Fe 0.05 0.01 48 100
0.01 Mg 0.05 0.015 833 65

0.06 0.015 48 100
0.06 0.02 3188 5.3
0.07 0.015 52 100
0.07 0.02 1116 60
0.08 0.02 33 100
0.08 0.025 2344 3.6
0.09 0.025 48 100
0.09 0.03 3068 4.2
0.1 0.025 48 100
0.1 0.03 2617 8.7
0.11 0.03 b8 100

(61)
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