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Effects of Al-Ti-C-B master alloy on the microstructure and mechanical
properties of high aluminum-zinc-based alloy

TIAN Chang-wen

(Institute of New Materials, Shandong Academy of Sciences, Jinan 250014, China)

Abstract : This paper addressed the effects of Al-6.53Ti-0.3C-0.46B master alloy (Ti: C >4:1) on the microstructure and
mechanical properties of high aluminum-zinc-based alloy. Experimental results show that the addition of the master alloy
can significantly refine the microstructure of the high aluminum-zinc-based alloy. The shape of a primary o phase grain
changes from coarse dendrite into fine and uniform equiaxed crystal. The average size of equiaxed crystal is 30 ~50 ym.
The extension rate of the alloy increases from 1.7% to 10.0% and the tensile strength is about 410 MPa in the condition of
sand casting (SC). The extension rate of the alloy increases from 1. 0% to 16. 0% and the tensile strength is about
407 MPa in the condition of permanent mold casting (PMC). lts tensile strength does not significantly increase though its
microstructure is obviously refined. Its refinement mechanism is the increase of heterogeneous nucleus due to the addition
of Al-Ti-C-B master alloy.
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Fig.1 The sample and size of a sanding cast Fig.2 The sample and size of a permanent mold casting
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Table 1  Effect of Al-Ti-C-B master alloy on the mechanical properties of high aluminum-zinc-based alloy

%' MAR/% GBS E/min - RRSRE/MPa ARKR/ % A A
6-1-SC 0 _ 413 3.4 114 ~ 120
905-6-10-SC 0.5 10 428 4.8 125 ~130
9075-6-10-SC 0.75 10 423 8.2 132 ~137
9075-6-20-SC 0.75 20 422 8.5 129 ~ 135
9075-6-30-SC 0.75 30 426 7.6 130 ~135
9075-6-40-SC 0.75 40 424 9.2 130 ~ 134
9075-6-SC( H %) 0.75 - 419 7.2 130 ~132
910-6-10-SC 1.0 10 425 6.3 -
910-6-20-SC 1.0 20 419 8.0 132 ~ 134
910-6-30-SC 1.0 30 417 9.1 131 ~135
910-6-40-SC 1.0 40 424 8.2 132 ~ 135
910-6-SC( 1) 1.0 - 425 7.2 130 ~ 135
915-6-10-SC 1.5 10 435 4.0 -
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T4 | BV E 441, AL-Ti-C-B 8] & 4 %4 Table 2 Comparison of mechanical properties of
SRR 2. ERBAEE AT, & the alloy in 56 and PMC
SR AFCRORE MR R ., WOrE AR/ BN min R MR S
2.2 ALTi-C-B A TR & SARNHIN paE 10 o 429 8.7
4 BB s 1.0 30 410 14.3
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BHLGEmR A, B3 o] W, A RG], &8RRI AE o AH(Zn 76 AL B RAE , R TELG ST
ARVR ) SRR A R T, AR T A 3k UKL T L R E K B . M A A& A ALTI-C-B a4
Ji A ARLA 015 3 B 2 A Ak, in1E] 4 TR, DR R B, Ay 0. 5% B, R AR A it B S i 2>, (ELATS
FEAETR S RASE it 5 B I A S (380, IR AR 8 T 2R 5 ISR A 0. 75 % B, BEAS 490728 Ry 45 1 & s I A HE Dy
1.0% I}, 3R BN RAERICR , 200 0 34l SRR 7E30 ~ 50 wm; 24 A Ry 1. 5% B, Sk 2H 21300 iR 2 30
Hi1E

5 HE AN EARHLUIR R PRI, 65 80 o AP RO AEAE —Fh 7 JUR G AH , B 1S /0 BT iZAH & A
2y AI57% \Ti37% , LA B it 9 Zn (St 315050711 20 B AT LAGE & A U Zn (Si /Y TiAl, AHECS A Ti
(AL, Zn,Si); Mo MINAR/NT 0.5% i, FEAL SV ARMER B 2 R0 5 BOtR 9 TiAL #1072 i A S5 e e 25
Sy SRR Bk 1 TiAL A7, RER/N 3 pm DU, 7EE S B804 o MR IRA7AE TiC k7 [, fE
P AT EE R Ti 73.02% C 19.16% Zn 5.41% A1 2.41% .
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Fig.3 Microstructure of high aluminum- Fig. 4  Microstructure of 1. 0% Al-Ti-C-B master alloy
zinc-based alloy added high aluminum-zinc-based alloy
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Fig.5 Microstructure of 1.0% Al-Ti-C-B master alloy Fig.6  Eutectic microstructure

added high aluminum-zinc-based alloy
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