Fa0E F11H

hoE W ot

2013 4¢ 11 A CHINESE JOURNAL OF LASERS

4

TA15-2 &% Mo Ni L5120 5 # i P Re

ST AR EEE' fuy”
VAR EE i TREAFSE AT, 3 100024
LR TN TERE L E L LT 100024
S Tolk A6 A ZS ARMIF ST BE . JE AT 100095

WE MR TA15-2 $kG 4 Bb 2R O [R) il ik By 48 81 Ni60A-B, C-TiN-CeO, 1R & ¥y AR AT 4= p A% 5T if 5 52
HBWE. MZEEHTHERES S E S SR AR ME . R EW, KREPORE-EMHAEZE &% )Z
WA AR AR A ST R R I A5 A RE L AT AE — o R B B AN K R AR R DS A R K Y 7 A A A
StE AR S S EORZE PR A A R AR AR R AR L AN IR 2 AR AR e S A AR SR AR IR
JE 8¢ TALS-2 Fe A4 32 B B 0 1) ik 5 400 P BB T 2 1000 32 S BB ML O R B 3 5 el o S 3

KEWR  BOGHOR; MR BOGHE; KW

hEHES TG546.7 XEktRiRAS A doi: 10.3788/CJL201340.1103008

Ol

Physical and Surface Performance of Laser Clad
Ni Based Coating on a TA15-2 Alloy

2% Gong Shuili'*
! Beijing Aeronautical Manufacturing Technology Research Institute, Beijing 100024, China

Li Jianing" Wang Xichang'* Suo Hongbo'**
? Science and Technology on Power Beam Processes Laboratory, Beijing 100024, China

* Beijing Institute of Aeronautical Materials, AICC, Beijing 100095, China

Abstract Coaxial powder feeding laser cladding of the Ni60A-B, C-TiN-CeO, mixed powders on an aviation material
TA15-2 titanium alloy substrate can form a hard wear resistance composite coating. Such coating is investigated by
means of a scanning electron microscope (SEM) and a high resolution transmission electron microscope (HRTEM) .
Experimental results indicate that a large amount of nanocrystals-amorphous phases are produced in such composite
coating. The nanocrystalline/amorphous interface owns a high bonding energy, which retards the growth of the
nanocrystals in a certain extent; and the production of the nanocrystals lead the enhancement of free energy on the
crystal boundary. which increases the density of point defect, causing the lattice distortions of the coating.
Amorphous, nanocrystals and the other crystalline phases coexist in such coating. Such coating exhibits a better wear
resistance than that of a TA15-2 substrate, and the main wear mechanisms of the coating are abrasive grain wear and
the adhere wear.
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Fig. 1 Structures of the different locations of the coating. (a) Bond zone and lower part of the coating;

(b) columnar crystal; (¢) fine dendritic crystal and eutectic
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Fig. 2 Microstructures of the different locations of the coating. (a) Clavate boride; (b),(c) agglomeration of nanocrystals
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Fig.3 (a) TEM image of coating; (b) corresponding diffraction pattern
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Fig.4 (a) TEM image of coating; (b) corresponding high resolution pattern
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Fig. 5 (a) Micro-hardness distribution of coating; (b) wear volume as a function of time
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