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Table 1 Cold spraying parameters
Parameters Values
Spraying temperature/°C 260£15
Accelerating gas pressure/MPa 2.0
Powder carrying gas pressure/MPa 2.2
Gun traverse speed/mm-s™ 30
Standoff distance/mm 20
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Fig. 2 Surface morphology of cold sprayed Ti/Al composite coating: (a) low magnification, (b) high magnification, and (c) dep osited Al particles
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Fig.3 SEM images of cross-sectional microstructure of cold sprayed Ti/Al composite coating: (a) low magnification in SE mode, (b) low magnification in

BSE mode, and (c) high magnification in SE mode
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Fig.4 XRD patterns of cold sprayed Ti/Al composite coating
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Fig.5 Effect of heat treatment temperature on the phase structure

of cold sprayed Ti/Al composite coatings
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Fig.6  Cross-sectional microstructure of cold sprayed Ti/Al

composite coating annealed at 500 C
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Table 2 Element analysis of different areas in the cold

sprayed Ti/Al composite coating after annealing at

500 °C in Fig.6 (at%)

Point Ti Al Phase
1 86.22 13.78 Ti(Al)
2 17.86 82.14 TiAls
3 11.26 88.74 TiAl3
4 0 100.00 Al
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Fig.7 Microstructures of cold sprayed Ti/Al composite coatings
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TiAlg in the cold sprayed Ti/Al composite coatings

3 & it

1) B Tiv Al RS ARGEERL, R BHER A
VIR TIIAl 53R E, i Ja B AL Tik ¥

() A= [ 254 B R, BT ) 2% J A AR TiAL 4 ) R 4E
G RN 5 Al B E A MR

2) VAU RS LS R A AR 4 A 2R SR A RS
fH, BHRS TiAl 260 ZME S5m0 KA,
WL, RTINS & .

3) AW TiAl E&1R)Z4E 450 CHRH)fE, H
PIRB Tiv AlKLF )R AR [ 2S5 BUR S, JE A AR R TiAl
LAY, HREHAEER TS, TiIAL AN S =
R SFA WG K o

4) AR TIAI EEIRZE 600 CHUbH G, HN
i TioRL T AR TIAL B R AY, Mk IR
A E A TiAl Bk 58 Al B2 S G ARL.

SE 0k

[1] Karthikyan R, Adalarasan R, Pai B C. Material Science and
Technology [J], 2002, 18(l): 47

[2] Srivatsan T S, Al-Hajri M, Smith C et al. Material Science and
Engineering A [J], 2003, 346(4): 91

[3] Chen Ziyong(%:-¥ 5 ), Chen Yuyong(% & 5 ), Su Qun(%F #%)
et al. Acta Materiae Compositae Sinica (& & # K 244Rk) [J],
1997, 14(2): 66

[4] Wang Pengyun, Li Hejun, Qi Lehua et al. Progress in Natural
Science: Materials International [J], 2011, 21(2): 153

[5] Zhang Q, Xiao B L, Wang D et al. Materials Chemistry and
Physics [J], 2011, 130: 1109

[6] Chen Yanbo([% Z #), Li Qingyan(Zsi& i), Li Yinglong(ZEJ:
J&) et al. Rare Metal Materials and Engineering (%4 4 )& 4
RS THE) [3], 2008, 37(10): 1776

[7] Hsu C J, Kao P W, Ho N J. Materials Letters [J], 2007, 61:
1315

[8] Zhang Shuying(5k# %), Chen Yuyong([% % &), Fan Hongbo
(Y8 ¥t i) et al. The Chinese Journal of Nonferrous Metals ("
A a4 8 24 4) [J], 1999, 9(1): 8

[9] Shen Li, Kong Lingyan, Xiong Tianying et al. Tansaction of
Nonferrous Metals Society of China[J], 2009, 19: 879

[10] Fang Xingxian( J5 1% %), Zhao Yutao(# E ¥ ), Sun
Guoxiong(#] [E ). Foundary(%i)[J], 1999, 11: 50

[11] Xi Yulin(#BFE #k), Chen Paiming([% Rk #), Zhang Xinjie(3k
Jr7%). Rare Metal Materials and Engineering (% & 4 J& #1 %}
5T.#%) [3], 2010, 39(S1): 464

[12] Xiao Zhengtao(¥ 1E#), Li Xiangbo(Z=#1#%), Wang Jia(E
££) et al. Materials Review(#4 #} 5:4i)[J], 2012, 26(3): 76

[13] Wang Hongtao(E#ti%), Chen Xiao(f% %%), Ji Gangchang

References

(&£ &) et al. Journal of Materials Engineering(#1 %} T.
)[3], 2013, 10: 29



4

EREFEE A E A TiAl 50 Al JES SRR 2385 K% bl

1087 -

[14] Li Wenya(Z=3C i), Liao Hanlin, Coddet C. Rare Metal
Materials and Engineering (% 4841 ¥l 5 T.#£)[J], 2009,
38(S3): 260

[15] Morgan R, Fox P, Pattison J et al. Materials Letters[J], 2004,
58: 1317

[16] Jokisaari J R, Bhaduri S, Bhaduri S B. Material Science and
Engineering A [J], 2005, 394: 385

[17] Sujata M, Bhargava S, Sangal S. Journal of Material Science
Letter [J], 1997, 16: 1175

61

[19] Kattner U R, Lin J C, Chang Y A. Metallurgy Transaction
A[J], 1992, 23: 2081

[20] Liu Jiangping, Su Yanging, Xu Yanjin. Rare Metal Materials
and Engineering [J], 2011, 40(5): 753

[21] Li C J, Li WY, Liao H L. Journal of Thermal Spraying
Technology [J], 2006, (15): 212

[22] Wang H T, Li C J, Yang G J et al. Applied Surface Science[J],
2008, 255: 2538

[18] Van Loo F J J, Rieck G D. Acta Metallurgy[J], 1973, 21(1):

Microstructure and Formation Mechanism of Al Matrix Composite Reinforced with
in-situ TiAl; Intermetallic Particles

Wang Hongtao ', Chen Xiao >, Bai Xiaobo >, Ji Gangchang *, Dong Zengxiang?
(1. Jiujiang University, Jiujiang 332005, China)
(2. Jiangxi Engineering & Technology Research Center for Materials Surface Remanufacturing, Jiujiang 332005, China)

Abstract: The Ti-80Al (wt%) composite was deposited by cold spraying of Ti/Al mixed powder and Al matrix composite reinforced with
in-situ TiAls intertermtallic particles was prepared through annealing treatment of the above-mentioned cold-sprayed Ti/Al deposit. The
microstructure of TiAls/Al composite during annealing was investigated by SEM, EDS and XRD. The solid diffusion reaction between Ti
and Al particles in the annealed Ti/Al deposit was studied and the formation mechanism of TiAl; intermetallics was also investigated.
Results show that the as-sprayed Ti/Al deposit exhibits dense microstructure and has the same phase constitutes as the feedstock powder.
The solid diffusion reaction between Ti particles and Al particles occurs in a local area of Ti/Al deposit when annealing at 450 <C and
consequently in-situ TiAls intermetallics are formed. With the annealing temperature increasing, the content of TiAl; intermetallics
continuously increases. After annealing at 600 <C, all Ti particles in the Ti/Al deposit completely transform into TiAls intermetallics; as a
result, the Al matrix composite reinforced with in-situ TiAl; intermetallics particles are obtained.

Key words: in-situ; TiAls; Al matrix composite; cold spraying; microstructure; annealing treatment
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