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Fig. 1 XRD patterns of Al-Ti5-B1-Er0.4 composite powered

before and after sintering
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Fig. 2 SEM image and EDS analysis of different phases of Al-Ti5-B1-Er0.4 sintered at 700 C: (a) SEM image; (b) Phase 4; (c)

Phase B; (d) Phase C
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Fig. 3 Microstructures of different content
of Er composite powered in 3104 alloy: (a)
x=0.2; (b) x=0.4; (c) x=0.6
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Fig. 4 As cast microstructures of recycled 3104 Al alloy refined by Al-Ti5-B1 master alloy ((a)—(d)) and Al-Ti5-B1-Er0.4

composite powder respectively with different holding time (5, 30, 60, 120 min) ((e)—(f))
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Refinement of Al-TiS-B1-Er composite powders on recycled 3104 alloy

SHANGGUAN Jing-jing, DUAN Rui-bin, ZHANG Wen-da, BAI Pei-kang, LIU Yun

(School of Materials Science and Engineering, North University of China, Taiyuan 030051, China)

Abstract: Al-Ti-B composite powders with different Er contents were prepared by high energy planetary mill, the effect
of refining of Al-Ti5-B1-Er composite powders on recycled 3104 alloy was studied. The results show that the
microstructures of the sintered Al-Ti5-B1-Er composite powder preform are mainly composed of Al;Ti, Al;Er, TiB, and
TipAlyEr phases. With the increase of Er in the Al-Ti5-B1-Er composite powder, the grain size of the 3104 aluminum
alloy is significantly refined, and the grain is gradually changed from the coarse dendrite to the equiax. Compared with
the commercial Al-Ti5-B1 master alloy, Al-Ti5-B1-Er composite powders refiner has much faster refining effect on
recycled 3104 alloy, which gains the minimum grain size (159+59) um after melt treatment 30 min.

Key words: recycled 3104 alloy; rare earth Er; AITiSB1; refiner
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