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Table 1 Chemical composition of potassium titanifluorate
(w/%)
Element K,TiFs Fe Si Cl Ca Pb HO

Content >99.0 <0.02 <0.05 <0.05 <0.05 <0.01<<0.10

®2 AITi-C-Ce BEEMUFERS
Table 2 Chemical composition of Al-Ti-C-Ce master alloy

(/%)
Al Ti C Ce Other impurities
87.28 5.45 0.94 6.13 Bal.
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Fig.1

XRD pattern of Al-Ti-C-Ce alloy

B4 ML SEM I A

Fig.2 SEM images of Al-Ti-C-Ce alloy with different magnification
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Fig.3 EDS analysis of second phase particle for master alloy: (a) distribution of alloy matrix and grain boundary second phase, (b) EDS

spectrum of a-1, (c) EDS spectrum of a-2, (d) EDS spectrum of a-3

#3 [E3a hE_EKRT EDS HTER
Table 3 EDS results of second-phase particles in Fig.3a (/%)

Area Al Ti C Ce Si Phases

a-1 74.89 23.14 1.97 - - a(Al)+TiC+AITi
a-2 58.13 31.03 10.84 - - a(Al)+TiC+AITi
a-3 88.23 7.82 0 7.95 - TizAloCe+AlTi+AlsCe
a-4 87.64 8.88 - 3.48 - Tiy Al Ce+AlTi+a(Al)
a-5 79.97 20.03 - - - Al Tit+a(Al)

a-6 100.00 - - - - a(Al)

a-7 74.05 22.76 3.19 - - a(Al)+TiC+AITi
a-8 88.12 8.21 - 3.67 - Tiz Al Ce+AlTi+a(Al)
a-9 41.66 1.85 56.49 - - TiC+AIC+C

a-10 48.66 - 24.85 26.49 a(Al)+AIC+Si (primary crystal)
a-11 87.97 8.09 - 3.94 - Tiy Al Ce+AlTi+a(Al)
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Fig.4 EDS points distribution and analysis of AI-Ti-C-Ce alloy: (a) distribution of alloy matrix and grain boundary second phase, (b) EDS

spectrum of b-1, (¢) EDS spectrum of b-2, (d) EDS spectrum of b-3

4 Bl 4a REZIAN THY EDS S TER
Table 4 EDS results of second-phase particles in Fig.4a (at%)

Area Al Ti C Ce Si Phases

b-1 76.56 23.44 0.16 AL Ti+TiC+a(Al)

b-2 79.40 7.65 9.33 3.62 TiAlyoCe+Al4C3+TiC+AlLCe
b-3 100.00 - - - a(Al)

b-4 94.98 - 5.02 a(Al)+AlsCe

b-5 77.67 22.33 - Al;Ti+a(Al)
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Bl'5  AI-Ti-C-Ce % 4% A Particle A SEM-EDS £k 4714 43 #7
Fig.5 SEM-EDS analysis of second phase Particle A of Al-Ti-C-Ce alloy: (a) line distribution analysis location and (b) EDS analysis of

element distribution along Line A and Line B

Particle C

Bl 6 Al-Ti-C-Ce R}&4:% 4 Particle C SEM-EDS £ #14Hi )1
Fig.6 SEM-EDS analysis of the second phase Particle C for Al-Ti-C-Ce master alloy: (a) line distribution analysis location; (b) EDS

analysis of elements along Line C
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Fig.7 Composite particle model formed by solidification of alloy
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Fig.8 Schematic diagram of solidification process in Ti enriched region of composite core
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Microstructure and Solidification Mechanism of Al-Ti-C-Ce Prepared
by Petroleum Coke

He Yongdong'?, Zhou Xinfeng', He Lei', Dou Yinli*, Zhang Yuangqing®
(1. Xinjiang University, Urumqi 830046, China)
(2. Jinchuan Group Co. LTD, Jinchang 737100, China)

Abstract: Microstructure of Al-Ti-C-Ce master alloy was studied by XRD, SEM, and EDS. Results show that the master alloy consists of
a(Al), AlTi, TiC, and Ti,Al,oCe phases, and there is a second phase of composite structure in the alloy. EDS analyses indicate that C
element is distributed homogeneously in the alloy, Al content is low in the particle, the interface between the particle and the matrix is
richest in Ce, while the interior of the particle is less richer in Ce, and Ti is most concentrated in the secondary phase particles. The TiC
phase is the primary crystal nucleus, and the TiAl phase is segregated on the surface of TiC phase to form a TiC-TiAl composite crystal
nucleus. Al forms a fine TiC-TiAl-a(Al) primary composite crystal nucleus by a peritectic reaction. The primary composite crystal nucleus
with higher energy and larger cluster size is taken as the core, and other composite crystal nuclei are segregated on its surface to form a
secondary composite crystal nucleus. Then, the secondary composite crystal nucleus forms the tertiary composite crystal nucleus, and so on,
to form the titanium-enriched area of composite particles.

Key words: Al-Ti-C-Ce; microstructure; composite particle; solidification mechanism
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