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Table 1 Chemical composition of tungsten (/%)

Si Sh Mo Fe Mg

Ca C 0 P W
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Table 2 Tungsten shot peening process parameters
Process number Air pressure/MPa Pellet diameter/mm Pellet distance/mm Coverage/%
1# 0.3 0.3 100 100
2# 0.3 0.4 100 100
3# 0.3 0.5 100 100
4# 0.45 0.3 50 100
S# 0.45 0.3 150 100
6# 0.45 0.4 100 100
T# 0.45 0.5 50 100
8# 0.45 0.5 150 100
O# 0.6 0.4 100 100
10# 0.6 0.4 50 100
11# 0.6 0.4 150 100
12# 0.6 0.5 100 100
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Fig.1

SEM images of surface of tungsten before and after shot peening: (a) original tungsten, (b) sample 1#, (c) sample 2#, and (d) sample 3#
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Fig.2 SEM images of tungsten after shot peening: (a) surface

and (b) cross section
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Fig.3 Tungsten surface grain size before and after shot peening: (a) original tungsten, (b) sample 1#, (c) sample 2#, and (d) sample 3#
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Fig.4 Surface roughness and hardness under different shot peening parameters: (a) 0.3 MPa air pressure and 100 mm pellet distance;

(b) 0.4 mm diameter and 100 mm distance; (c) distance of 50 mm and 150 mm
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Study on Surface Strengthening of Plasma Facing Material Tungsten by Shot Peening

Chong Fali*, Liao Kai®, Chen Jiawei?
(1. Xuzhou University of Technology, Xuzhou 221000, China)
(2. Central South University of Forestry and Technology, Changsha 410004, China)

Abstract: The mechanical shot peening technology was applied to study the surface strengthening of plasma facing materials tungsten for
fusion device. Combining the performance of tungsten before and after shot peening, the strengthening effect analysis and the optimization
of shot peening parameters were carried out, which mainly included micro morphology, grain refinement, surface roughness, surface
hardness and surface residual compressive stress. The results indicate that air pressure of 0.3 MPa, ceramic pellet with the diameter of 0.4
mm and pellet distance of 100 mm are the optimum shot peening parameters for the brittle and hard tungsten, which induces the
performance enhancement of plasma facing material tungsten. The surface hardness increasement of about 53.5% is obtained, and the
residual compressive stress increases by 8.3 times. The surface grain refinement phenomenon is obvious, and the influence of shot peening
technology on surface roughness is not obvious. The maximum roughness is about 1.5 pm.

Key words: tungsten; shot peening; plasma facing material; surface strengthening
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