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Thermal Analysis of Sb Modification Effect on Z1.115 Alloy

Ren Jiakang, Mao Youwu, Wu Shusen, Zhang Yaohua, Wu Yuhan, Li Shulin

(State Key Laboratary of Materials Processing and Die &Mould Technology, School of Materials
Science and Engineering, Huazhong University of Science and Technology)
Abstract : The modification effect of Z1.115 aluminum alloy with different Sb contents at different holding time was
investigated by rapid thermal analysis technology. The results indicate that the growth temperature(T.) of the
eutectic silicon is decreased by Sb addition of 0.1% ~0.3% , which has 3.6~8.3 °C difference before modification.,
and a good corresponding relationship with the modification effect can be obtained. Desirable modification effect
and the optimal mechanical properties of the Z1.115 alloy were obtained with addition of 0.3% Sb, where the as-
cast tensile strength and elongation are increased, reaching 208 MPa and 5.65% , respectively. The length of the
eutectic silicon can be shortened with increasing in the holding time, while the longer holding time leads to the ex-
cessive Mg;Sh, intermetallic, reducing the mechanical properties. Therefore, the desirable holding time is 60~90
min. The excessive eutectic silicon modification occurs when the Sb content exceeds 0.3% , and Mg, Sh,is genera-
ted under fast cooling rate.
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Fig.1 Schematic diagram of ceramic cup dimension
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Fig.2 Schematic diagram of the dimension of the

tensile test bar
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Tab.2 Characteristic values of cooling curves with
different amounts of Sb

w(Sh)/% T./C T,/C AT,/C Tu/CT Te&/C AT./C
0 626.5 626.6 — 570.0 570.0 -
0.1 625.9 626.2 0.4 562.9 566.4 3.6
0.15 623.1 623.4 3.2 561.0 564.1 5.9
0.2 624.7 624.8 1.8 562.2 562.8 7.2
0.25 625.6 625.7 0.9 562.5 564.0 6.0
0.3 623.3 623.5 3.1 561.1 561.7 8.3
0.4 618.4 619.7 6.9 561.6 563.1 6.9
0.5 621.4 622.2 4.4 563.1 564.1 5.9
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Fig.4 Cooling curves of alloys with different amounts of Sb
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Fig.5 Microstructure of unmodified and modified ZI.115 alloy specimens with different amounts of Sb
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Fig.6 Statistics of eutectic silicon dimension in the
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Tab.3 Characteristic values of cooling curve for different
holding time with 0.2% Sb addition

2.2.1

PRI R /min~ TW/C T,/C  Tua/C  Ty/T  ATy/C
30 624.7 624.8 562.2 562.8 7.2
60 624.0 623.9 561.7 562.2 7.8
90 624.2 624.2 562.3 563.2 6.8
120 623.7 623.6 562.2 562.5 7.5
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The microstructure of the Z1.115 alloy under different holding time with 0.2% Sb addition
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