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Fig.1 Morphology of the pure tungsten powder
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Fig.2 Morphology of the cross-section of the clad layer
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Fig.3 EDS line scan along the depth direction
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Fig.4 SEM images of the microstructures of the laser-clad

coating: (a) near fusion line and (b) near the surface
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Table 1 EDS compositional analysis of the laser-clad
coating (w/%)

Element A B C D E
Ta 99.06 84.64 82.70 75.73 67.62
w 0.94 15.36 17.30 24.27 32.38
Total 100.0 100.0 100.0 100.0 100.0
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Fig.5 Mass fraction of W in each clad layer
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Fig.6 Microhardness profile of the laser-clad coating as a

function of the distance from the surface
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Fig.7 Schematic diagram of wind tunnel system

AN FEN R, A8 R 5 5 e A, A R
FERRSR N TP Ak, R IS T v Tl AU RG] 11
W, AE AR TR S AR e 1 S TR AT e
e HARDRI S5 S 53k 2 fior .

Rl g R & 8 fror. & 8al A& 8a2 K4l
Ta AFEGE T 5 25, &l 8b1 F1E] 8b2 b i i I
HHEHE Ta-W & EiR 2R FERE T 5 WIS .
FIVLAE Y, 4 Ta &JRIRAELR 45 Bebl)s, wirvh W
BHIR, ST (A B R . X T R
WAERFER IS R, 2l B, 3302
I AU i R RO, ARE A S ke, Bk 4l
Ta M550 2990 C, mFAMEE, AL E
WK, BAEEEESPRAET, MRERIZ R
KB YIRY Iy, TR (0 S T i 25 S B0 R Aot B2
BEAG, v A AT A R I ks 1 P AR A 2R
o MeAh, feliid B2 BR HUR I A ik £ 5 44 2247 o
P, AR TSR, (E R N Ta RAES
L, JE— 0 TR . AL Z R, R
HA Ta-W & 802 IR AL 8 lor 7] I 18] )5 B R
AU AR T RN, T GAT 4R IR TR, A
15 5% Pk i o g2 i BT 1) = A IX I 6 R A T ek
KU HPrhebh e B m . X FEEE T E R
WO E ) Ta-W & & 2B H AR ms s LUk,

2 HERABAHRARREASMNRZHE

Table 2 Ablation conditions of the wind tunnel tester

Parameter Conditions
Flow components H,0, CO,, CO, NO, NO,, O,
Flow static temperature/K 1100
Outlet temperature/K 2560
Flow velocity/ms™ 1200
Air flowrate/g-s™ 1200
Combustion chamber
temperature/K 1800
Combustion equivalent 0.75
Combustion efficiency/% 90
Inlet mach number 2
Inlet pressure/MPa 0.7
Duration/s 4

K8 XU ge ikl st 5 2R
Fig.8 Morphologies before and after ablation test: (al) Ta,

before test; (a2) Ta, after test; (b1) Ta-W, before test;
(b2) Ta-W, after test
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Microstructure and High Temperature Aerodynamic Ablation Property
of Ta-W Alloy Deposited by Coaxial Laser Cladding

Wu Yang, Yu Gang, He Xiuli, Ning Weijian
(Institute of Mechanics, Chinese Academy of Sciences, Beijing 100190, China)

Abstract: A Ta-W alloy coating was deposited on pure Ta plate by coaxial laser cladding, using tungsten powder as cladding material. The
microstructure of the coating was analyzed by scanning electron microscopy (SEM) and energy disperse spectroscopy (EDS). The
microhardness was examined by hardness tester. The high temperature hypersonic flow ablation property was tested in the wind tunnel
system. It is found that the coating is metallurgically bonded with the substrate. The clad layer has a microstructure consisting of dendrite
Ta-W solid solution uniformly dispersed in the Ta matrix. The average microhardness of the clad layer is approximately 8 GPa and it is 5
times greater than that of the Ta substrate. The ablative property is also obviously improved.

Key words: laser cladding; coaxial powder injection; Ta-W alloy; microstructure; ablative property
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