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Effect of titanium alloying manner and titanium content on
microstructure and mechanical properties of A356 alloys
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(School of Physics Engineering, The Key Lab of Material Physics,
Ministry of Education, Zhengzhou University, Zhengzhou 450052, China)

Abstract: The microstructure and mechanical properties of electrolytic A356 alloys with different titanium contents were investi-
gated and compared with those of A356 alloys alloyed by melting AFTi master alloys. The results show that the grain, primary den-
drite and Si particles of both kinds of alloys are obviously refined with increasing titanium content. The aspect ratio decreases and
the roundness of Si particles increases, which means that the shape of Si is improved. This effect on the microstructure decreases
when titanium content exceeds 0. 1% . The effects of titanium content and titanium alloying manner on the yield strength and ten-
sile strength of alloys are trifling, but the ductility increases with increasing titanium content. Two kinds of alloys have the optimal
elongation and quality index when titanium content approaches 0. 1% . For the alloys with the same titanium content, the sizes of
grain and Si particles of electrolytic A356 alloys are less than those of A356 alloys alloyed by melting AFTi master alloys. The
roundness of Si particles, the elongation and quality index of the former are superior to those of the latter. The effect of titanium al-

loying manner on the aspect ratio is unsystematic.
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Table 1 Chemical composition of alloys( mass fraction, % )

Sample No. Ti alloying method Si Fe Mg Ti Sr Al
00 Free Ti 6.54 0. 126 0.374 0 0.027 Bal.
E04 Ti alloying by electrolysis 6.59 0. 109 0.398 0.037 0.027 Bal.
MO04 Ti alloying by melting AF5%Ti master 6.71 0. 109 0. 408 0. 046 0.022 Bal.
EI0 Ti alloying by electrolysis 6.47 0. 100 0.320 0. 105 0. 027 Bal.
M10 Ti alloying by melting AF5%Ti master 6.73 0. 105 0.355 0.093 0.028 Bal.
El4 Ti alloying by electrolysis 6.87 0. 099 0. 405 0.139 0. 025 Bal.
M14 Ti alloying by melting AF5%Ti master 6.89 0. 107 0. 406 0.131 0.025 Bal.
EI8 Ti alloying by electrolysis 6.81 0. 093 0.416 0.176 0.033 Bal.
M18 Ti alloying by melting AF5%Ti master 6.84 0. 107 0.419 0. 175 0. 031 Bal.
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Bl 1 A356 &R AR
Fig. 1 Macrostructures of A356 alloys
(a) —Free Ti; (b) —Ti alloying by electrolysis, w(Ti)= 0.04% ; (c) —Ti alloying by electrolysis, w(Ti)= 0.10%;

(d) —Ti alloying by electrolysis, w(Ti)= 0.14%; (e) —Ti alloying by electrolysis, w(Ti)= 0. 18% ;
(f) —AFS5Ti master alloy alloying, w(Ti)= 0.10%
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Fig. 2 Microstructures of A356 alloys
(a) —Ti alloying by electrolysis;

(b) —AFS5Ti master alloy alloying



© 1732 - T EA SRR 2004 ¢ 10 A
240 e - . RS, BTSSR TR T &Skt
' = itanjium alloying by electrolysis .
- 4 — Al-5Ti master alloy alloying FITCFALTEL B, R bR A7 78 (93X 25 41 /) 1) TiAls
g B AT AL AT J 5 B R 007 SAFAE T 5 0 1k
8 220 HRU TR A G A P A AR B 2 1 FROX 2 T
§m0 FERL BRI O AN B3 50 X 38K, 76 B S FR) kil 2o 7 o,
8 XL/ AFTI R 7 AR R BLE D a( Al A EIAT
g 200 MRN8 A 4 A3S6 442, 75 MR N4k A356
£ &4 BTN SR
180 L : L
0 0.05 0.10 0.15 0.20
w(Tiy/%

B3 Bk — OB K B

Fig.3 Effect of titanium content on
primary dendrite size
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Fig. 4 Morphologies of TiAl; particles in alloys
(a) —Low-titanium aluminium

alloys billets, w(Ti)= 0.2%;
(b) —AF5%Ti master alloys
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(a) —Equivalent diameter;
(b) —Aspect ratio and roundness
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Fig.8 Fracture surface of tensile

samples(w(Ti) =0, 10%)
(a)—Ti alloying by electrolysis (E10);

( b)—AF5Ti master alloy alloying(M10)
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