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Bl 1 SALER-1 3% 10 AL-Ti-C BES S A 8WE R I R R B 26
Fig.1 Research technical route for the microstructure and properties of Al-Ti-C mother alloy prepared by titanium hydride and graphite

®1 ALMTI-C SEHLFERS
Table 1 Chemical composition of Al-Ti-C alloys (/%)
Alloy Al Fe Si Ti C  Other impurities
1# 9449 0.003 0.005 5.13 0.12 Bal.
2#  94.55 0.025 0.015 5.13 0.19 Bal.

2 1#Al-Ti-C FE& &8 FE 1) SEM

Fig.2 SEM images of 1# Al-Ti-C mother alloy casting sample
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B3 1#ALTI-C BE& G SE R 58 AT SEM (U7 [ EDS /#4721
Fig.3 SEM images (a~c) of matrix and the second phase in the crystal and corresponding EDS results (d~f) of 1# AI-Ti-C mother alloy

casting sample

#2 BE3HI#AITI-C BEEHHFSEREMIER A-1~A-3 B EDS S5 R
Table 2 EDS results of marked areas A-1~A-3 of the matrix in 1# Al-Ti-C mother alloy casting sample in Fig.3 (at%)

Area Al Ti C Si Fe
A-1 90.88 3.28 5.51 - 0.34
A-2 90.93 3.79 4.89 - 0.39
A-3 94.62 0.27 4.64 0.20 0.27
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Bl 4 1# ALTi-C BE & G 85HF i 58 ARG SEM U7 & EDS 43 BT 45
Fig.4 SEM images (a~c) of second phase of grain boundary and corresponding EDS results (d~f) of 1# Al-Ti-C mother alloy casting sample
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#3 E4H1#AITI-C HEEHERFTE T4 B-1-B-3 1Y
EDS 5 #r45 5R
Table 3 EDS results of marked areas B-1~B-3 of the second
phase of grain boundary in 1# Al-Ti-C mother alloy
casting sample in Fig.4 (at%)

Area Al Ti C Si Fe
B-1 70.00 26.28 3.61 0.11 -
B-2 91.14 0.14 1.47 0.12 7.12
B-3 91.32 0.07 - 0.06 8.56
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PUE, S AR A IR, KSR .
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K5 2#AI-Ti-C B 5 & SEM By
Fig.5 SEM images of 2# Al-Ti-C mother alloy casting sample
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Bl 6 ALTi-C B & E&HHATMAR SEM U1 [ EDS /#4731
Fig.6 SEM images (a, b) of primary phase in 2# Al-Ti-C mother alloy casting sample and corresponding EDS results of area C-1 (c) and C-4 (d)
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z4 EH6H2MALTI-C EEHHYRIERX C-1~C-4 B EDS £ R
Table 4 EDS results of marked areas C-1~C-4 of primary
crystal in 2# Al-Ti-C mother alloy casting sample in

Fig.6 (at%)
Area Al Ti C
C-1 77.07 22.93
C-2 78.35 21.65
C-3 77.33 22.67
C-4 77.26 22.74
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Bl 7 2#AL-Ti-C BE& 4 SEM MU &4, Bk, ik EDS L fifi4h R
Fig.7 SEM image of 2# Al-Ti-C mother alloy (a) and EDS line scanning of Al, Ti and C

Kl 8 2#AI-Ti-C B &M SEM W HUN iL TR 245 Bk, BR41TH EDS Tl 45 %
Fig.8 SEM image of 2# Al-Ti-C mother alloy (a) and EDS mapping of Al (b), Ti (¢), and C (d)
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Kl 9 1#AI-Ti-C H A 441 XRD 3%
Fig.9 XRD pattern of 1# Al-Ti-C master alloy
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Mechanism and Microstructure of Al-Ti-C Mother Alloy
Prepared by Titanium Hydride-graphite

He Yongdong'*, Zeng Huinan', Xing Shiyu', Li Peng', He Lei', Zhao Biwen?, Li Chen®, Zhang Yuanqing®
(1. Xinjiang University, Urumqi 830046, China)
(2. Jinchuan Group Co. Ltd, Jinchang 737100, China)

Abstract: The microstructure and properties of Al-Ti-C master alloy prepared by titanium hydride and graphite were studied by X-ray
diffraction (XRD), scanning electron microscope (SEM) and energy dispersive spectrometer (EDS). The results show that the mechanism
of AI-Ti-C alloy prepared by the reaction of titanium hydride-graphite and aluminum liquid is that titanium hydride and graphite are
respectively used as titanium and carbon sources, and titanium and hydrogen are obtained by thermal decomposition of titanium hydride.
Titanium react with aluminum and graphite to form titanium-aluminum, titanium-carbon or carbon-aluminum compounds. Titanium
aluminum, carbon aluminum and titanium carbon compounds form refined Al-Ti-C alloy. The phase composition of the alloy includes
a(Al), Ti-Al, C-Al, Ti-C compounds and other phases. The microscopic structure is equiaxed or dendrite structure, and the average grain
size is 20~40 pm. There are needle like or rod like primary crystals in the alloy matrix. There are petal like primary crystals containing
titanium, carbon, iron and silicon on the grain boundaries. The titanium and carbon elements distribute evenly along the grain boundaries
and the grains. There is obvious titanium and carbon enrichment and segregation near the primary phase. Cryolite is conducive to the
wetting and reaction of carbon and aluminum, and the second phases generated diffuse more fully and uniformly in the grain.

Key words: titanium hydride; graphite; cryolite; dendritic structure; Al-Ti-C mother alloy
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