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Fig. 1 Microstructures of ZL.107 alloy
(a), (a/) —ZL107 without refinement and modification; (b), (b’) —ZL107 refined by 1.0% Al3Ti4B and held for 15 min;
(¢, (c/) —ZL 107 modified by 0. 6% Al10Sr and held for 120 min
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Fig. 2 Microstructures of Z1.107 alloy treated by refinement and modification
(a), (a/) —ZL107 treated by both 0. 6% Al10Sr and 1.0% AI3Ti4B, held for 15 min;
(b), (b/) —ZL 107 treated by both 0. 6% Al10Sr and 1.0% AI3Ti4B, held for 90 min;
(e), (c/) —ZL107 treated by both 0. 6% Al10Sr and 0. 8% AI3Ti4B, held for 120 min
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Fig. 3 Microstructures of Z1.107 alloy treated by refinement and modification
(a), (a/) —ZL 107 treated by both 0. 6% Al10Sr and 0. 6% AI3Ti4B, held for 120 min;
(b), () —ZL107 treated by both 1.0% A110Sr and 0.6% AI3Ti4B, held for 120 min
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Fig. 4 Microstructures of solid-solutionized Z1.107 using samples of Fig. 1(¢), 2(b), 2(c), 3(a) respectively



55 10 45 3 JY)

A, 4% AI3Ti4B AL TR Al10Sr 28 R 5N ZL 107 & 4 W 2] 240 520 . 369 -

SIS, AL10Sr B e R K 4,
B TR . A0St S AR N & — 7 THUH R T 05 44
PRUR IR, 55— 5 T B ¥ T A13T 4B FIn A=, W
FELRE 120 min F B AEN4E R TR, W et
IO 0.6% Y AI3Ti4B F1 1. 0% f#) A110Sr .

[ REFERENCES]

LU HT, WANG L C and Kung S K. Grain Refining in
A356 Alloys [J]. Journal of Chinese Foundryman’s As
sociation, 1981, 29(6): 10.

Sigworth G K and Guzowski M M. Grain refining of hy-
poeutectic AFSi alloys [ J]. 1985,

93: 907.

AFS Transactions,

Apelian D and Cheng J J A. AFSi processing variables:
Effects on grain refinement and eutectic modification [ J] .
AFS Transactions, 1986, 94: 797.

LaOrchan W and Gruzleski J E. Grain refinement, modi
fication and melt hydrogen ——their effects on microp-
orosity, shrinkage and impact properties in A356 alloy
[J]. AFS Transactions, 1992, 100: 415.

Mohanty P S and Gruzleski J E. Grain refinement mech-
anisms hypoeutectic AFSi alloys [ J]. Acta Mater, 1996,
44(9): 3749.

Li H, Sritharan T and Seow H P. Grain refinement of

[ 10]

[ 11]

[12]

[ 13]

DIN226 alloy at high titanium and boron inoculation lev-
els [J]. Scripta Materialia, 1996, 35(7): 869.
Sritharan T and Li H. Influence of Tito B ratio on the a-
bility to grain refine AFSi Alloy [J]. Journal of M aterials
Science T echnology, 1997, 63(3): 585.
HU B H and LI H. Comparison of effects of master alloys
containing titanium and/or boron on the grain size and
dendrite arm spacing of DIN226S aluminium alloy [ J].
Journal of Materials Science Letters, 1997, 16: 1750.
JIANG Werr hui( 2% 3C#), HAN Xing lin( #47 %) and
ZHU Lrhong( RWV L) . AF12% Si & 4 a( Al) fki 4
WHFIFIESE [J]. Foundry( #5i), 1997, 1: 19.
WANG Li( £ W), SUN Yimin( #3335 &), BIAN
Xiufang( U F55), et al. WALy ARSI A 4 404k Ab
B [J]. Special Casting & Nonferrous Alloys( W Fih 45
mRAGES), 1998, 5: 18.
LIAO Heng cheng( @‘I‘EEE) , FANG Xim xian( s %
and SUN Guo-xiong( INEHE) . B AFSI A SRR AL

Pl— SRI4N1k [J]. Special Casting & Nonferrous Al-

loys( F¢Fl 51 A 05 4x), 1999, 3: 49.
WANG Li( £ B¥), BIAN Xirfang (3475 5) and

SUN Yrmin( #had i) . A% WAL 4% AFSi & 4 44k
fEH [J]. The Chinese Journal of Nonferrous M etal( "
HA 48 M), 1999, 9(4): 714.

Massalski T B. Binary Alloy Phase Diagrams, 2nd ed.
[M]. America: William W Scott Jr, 1990.

Influence of Al3Ti4B and Al10Sr master alloy on

microstructure of ZL.107 alloy

L1 Jiamrguo', ZHANG Barqing', MA Hongtao', FANG Hong sheng', MA Xiao-hua’
(1. Department of Material Science and Engineering,
Tsinghua University, Beijing 100084, P. R. China;
2. State Key Laboratory of Tribology,
Tsinghua University, Beijing 100084, P. R. China)

[ Abstract] The effect of AI3Ti4B/A110Sr on ZL107 alloy was investigated. Equiaxed dendritic grains of 100~ 120 Hm were at-

tained with fading time of at least 240 min through addition of more than 0. 6% AIl3Ti4B alone, though the laminar morphology of

eutectic Si kept unchanged. Eutectic Si was completely modified for more than 240 min through addition of A110Sr alone, which was

also beneficial to refining the primary a( Al). The combined addition of both AI3Ti4B and Al10Sr resulted in shorter effective time for

modification and slightly coarser grain size. It was found that satisfactory results could be attained for both grain refinement and modi-

fication with combination of A13Ti4B and Al10Sr at a suitable addition rate.

[ Key words] AI3Ti4B master alloy; A}Sr master alloy; ZL107 alloy; microstructures; refinement; modification
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