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Fig. 1

Macrostructures of tungsten/steel
joint and interfaces of steel/weld metal and
tungsten/weld metal in joint: (a) Tungsten/
steel joint; (b), (c) Tungsten/weld metal

interface; (d), (e) Steel/weld metal interface
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Table 2 EDS composition analysis results of tungsten/steel

joint in Fig. 1

x/%

Ni Cr Mo Fe Nb w

49.23 16.57 4.14 4.01 1.16 24.89
7.63 1.86 1.02 1.59 0.75 87.15
55.59 20.66 8.87 7.63 2.72 4.54
19.78 18.26 4.25 57.19 0.52 -
6.23 15.18 2.12 76.47 - -

2.10 13.32 - 84.58 - -
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Fig. 2 Element line scanning of tungsten/steel joint: (a)

Interface of tungsten/weld metal; (b) Interface of steel/weld

metal
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A—Tungsten base metal; B—Overheated zone of tungsten;
C—Weld metal near tungsten; D—Centre of weld metal; E—
Weld metal near steel; F—Martensite along bond line in steel;
J—Overheated zone of steel; H—Steel base metal
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Fig. 3 Microhardness at different positions of tungsten/steel

joint
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Fig. 4 Fracture location and fractograph of tungsten/steel

joint: (a) Fracture location; (b) Fracture fractograph
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Microstructure and mechanical properties of
TIG welding-brazed joint between tungsten and steel

YANG Zong-hui"?, SHEN Yi-fu’, LI Xiao-quan"?, CHU Ya-jie"*

(1. School of Materials Engineering, Nanjing Institute of Technology, Nanjing 211167, China;
2. Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology, Nanjing 211167, China;
3. College of Materials Science and Technology, Nanjing University of Aeronautics and Astronautics,

Nanjing 211106, China)

Abstract: The dissimilar material joint between tungsten and 0Cr13Al steel was fabricated by TIG arc welding-brazing
process with NiCrMo-3 wire as filling metal. The microstructures, composition distribution, fracture characteristics and
properties of the joints were studied by OM, SEM, EDS, microhardness tester and electronic universal testing machine.
The results show that NiCrMo-3 filler metal has a good wettability with tungsten. The W atoms from surface dissolution
of tungsten diffuse into welding seam and the rich W, Ni intermetallic compound form on the interface of
tungsten/welding seam which is discontinuous and the thickness is not more than 1 um. The martensite layer whose
thickness is 5—10 pm forms in steel along fusion line due to the diffusion of Ni element into steel. The welding seam can
be roughly divided into W atom solid solution strengthening zone, complete mixing zone and incomplete mixing zone
with great difference in microhardness. The tensile strength of joint is 167 MPa. Most of fracture surface is located in
tungsten base metal and is 50-300 pm from the tungsten matrix/weld seam interface. The fracture is typical cleavage
fracture.

Key words: tungsten; welding-brazing; cleavage fracture
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