39% 11
2012 4 11 A

ol B
CHINESE JOURNAL OF LASERS

Vol. 39, No. 11

November, 2012
HWE

N. fl Ar S50 PO AL A K TIN/ R EE B2
KBH NEE EL4

TiN F1 Tiz A

s
_'—-
(B TR BRI 5 TRY%EE . =/ B 650093)
AT A
AR S VR L TR 2 BUH 2 BOE B 2 A AN 2 5 T N, S

TEH
S LA 2 No R 2l Ar g (R 37UA 78 TCA BR& G B A 3R W08 R A7 4
X SFEAT S A T I OB ORI X B
Y L

IR~ W
U2 AR R A . SRR Ar AT AL S
WER Ar A TEBRER

% 7 TiN/%k
AT RN A
194 5. 88 Ar AT A AR ZH#

IR B RO S A0 Ty 2 PR REHEAT T AT .
VAL 8, 3R 2 L S 308 & 2w A TiN Ml RO i B R A = iR )2 0
hESES TB331

EEZawE. B
T ] 2

i == SR B
W EEGRETARLZREER

S LB FE 58 IR AL A

WEAWIZEE R

B 17.96 %1 19.75% .,
KEE ARL ER AR ORI AL A R TIN/ BRI E IR 2 5 BAAL 4L 1244k
doi

SR Ti A

o 2% HOFH B i

24 40. 7% ,600 ‘CAl1 800 C 1y AH X i 4 4k 1 {8 43 51 & TCA R4k & 419 6. 83 fif AN
XHERFRIRAS A

ESdH
10.3788/CJL201239.1103001

Titanium Matrix Composite Coating
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N,/Ar Aiding Laser In-Situ Synthesized TiN Particle Reinforced
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Abstract By utilizing the high-temperature chemical reaction between Ti and AIN, TiN reinforced titanium matrix

composite coating is in-situ synthesized on TC4 alloy substrate by laser cladding technique under nitrogen and argon

The microstructure, micro-hardness and relative oxidation resistance of treated samples

are examined by X-ray diffraction, scanning electron microscopy, micro-hardness tester and air furnace. The results
it changes sharply under argon atmosphere

show that the microstructure and cross section micro-hardness distribution of laser cladding composite coating are

more uniform under nitrogen atmosphere than those under argon atmosphere, and the in-situ combustion synthesis

reaction is more fully. The composite coating is mainly composed of TiN and Ti; Al phase under nitrogen atmosphere,

while it is mainly composed of TiN and «-Ti phase under argon atmosphere. The average micro-hardness of laser in-
situ synthesized composite coating changes gradually and increases by 40.7 % under nitrogen atmosphere; however,
. The relative oxidation resistance values of laser cladding composite
coating at 600 C and 800 C under nitrogen atmosphere are 6.83 and 1. 94 times of those of the TC4 alloy substrate,
and increase by 17.96% and 19.75% than those under argon atmosphere, respectively
Key words materials; high-temperature oxidation resistance; laser in-situ synthesis; TiN reinforced titanium
matrix composite coating; microstructure; mechanical performance
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Fig. 1 Macro morphology of composite coatings.
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Fig. 5 SEM images of composite coatings under different atmosphere conditions and different magnification factors.
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