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Study on the concentration and size of vacancy defect in W-K alloy

ZHANG Yuan-Yuan , LIU Nan-Shun, ZHANG Pei-Yuan, DENG Ai-Hong
(College of Physics, Sichuan University, Chengdu 610064, China)

Abstract; W-K alloy has many advantages, such as high melting point, the resistance to thermal shock,

and excellent resistance to helium hydrogen plasma irradiation. The key is the formation of potassium

bubbles which can stabilize the grain boundary, acting as pinning point and refine grain of W-K alloy,

and thus the properties of materials can been greatly improved. Positron annihilation lifetime spectrosco-

py (PLAS) is extremely sensitive to the concentration and size of nanoscale defects. In this paper, the

values of positron lifetime in W-K alloy at different potassium contents ware measured by using the

method of positron annihilation lifetime spectroscopy. According to the two-state capture model, the

positron lifetime spectrum was fitted as two-lifetime component, and the data were processed and used

to analyze the change of concentration and size of potassium bubble in the W-K samples.
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Tab. 1 Positron lifetime fitting data for W-K alloys with

different potassium contents

B/ ppm

e 1 ) 71 /ns L/% w2 /ns I/ %
46(1-1-1) 0. 1342 87.4 0. 3739 12. 6
46(1-1-2) 0.1316 86. 64 0. 3764 13. 36
82(2-1-1) 0. 1348 89. 35 0. 4145 10. 65
82(2-1-2) 0.1334 88. 07 0. 3914 11.93
122(3-1-1) 0. 1428 81.15 0. 3728 18. 85
122(3-1-2) 0. 1426 80. 46 0. 3682 19. 54
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Tab. 2 Positron lifetime fitting data for W-K alloys with

different potassium contents

?;i%ﬁ? 71 /ns L/% w2 /ns I,/ %
46(1-2-1) 0. 1230 74. 66 0. 2938 25. 34
46(1-2-2) 0.1231 74.62 0. 2962 25. 38
82(2-2-1) 0. 1225 76. 62 0. 3152 23.38
82(2-2-2) 0.1233 75. 68 0. 3052 24.32
122(3-2-1) 0. 1428 73.20 0. 3334 26. 80
122(3-2-2) 0. 1403 72.42 0. 3326 27.58
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Tab. 3 Data processing results of the first test for the W-K alloy samples

# &/ ppm

CRER, 52 ) V- H)F4 /ns 1k Fz i /ns AR /ns ™! W RHERE /em™ /N /em ™3 w/m
46(1-1-1) 0.164 4 0. 146 0.601 8 3. 701017 3.70X1016 2.561
46(1-1-2) 0.164 3 0.144 1 0. 660 4 4. 061017 4, 061016 2.612
82(2-1-1) 0.164 6 0.145 2 0.532 9 3.28x1017 3.28%1016 2. 854
82(2-1-2) 0.164 2 0.144 8 0.589 7 3.63X10"7 3.63X1016 2.703
122(3-1-D 0.186 1 0.161 6 0.814 2 4. 95x1017 4, 95X1016 2.307
122(3-1-2) 0.186 7 0.162 0. 839 6 5.13x10V7 5.13X1016 2.273
x4 WKEEHERSE 2 XM EELELER
Tab. 4 Data processing results of the second test for the W-K alloy samples
A EL
RESUPIT pwhdres fiF@/s WHSRAsT BOORE /e BUNER/m /o
7
46(1-2-1) 0.166 3 0.144 2 1. 198 7.36X1017 7.36X1016 2.037
46(1-2-2) 0.167 0 0.144 5 1. 205 7. 40107 7. 40X1016 2. 049
82(2-2-1) 0.167 5 0.142 9 1. 167 7.18x1017 7.18X1016 2. 205
82(2-2-2) 0.167 5 0.144 2 1. 175 7.23X1017 7.23X1016 2.116
122(3-2-1) 0.193 9 0.168 6 1.073 6.53x1017 6. 531016 1.977
122(3-2-2) 0.193 3 0.166 9 1.137 6. 92x1017 6. 92x1016 1. 992
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Fig. 1 The value of the average positron lifetime in

the W-K alloys with the potassium content
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