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Figure 2 Back scattered Electron Imaging of materials: (a) PW R-N;(b) WY R-N (¢)PW N-T (d)WY N-T
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HAN R AR T A2 T SO d A o B R T AR A o0 o g A Property PW WY
MBI RS TR 1, 7JLURE PW F WY 154 Average grain size/um 8.7 4.65
WAL AE B2 57 o B 2015 ] Al Z 1Y dR AR Y>0; particle size/pum 5 0.35
AN E RS (LAGBs), FHHUR 22 KT 15° 0 & 53 Relative density/% 98.9 99.5
KNKMAERA (HAGBs) 151, PW # %} LAGBs 4§ Textile strength 4.67 6.11
AN 79.7%, 10 WY BN 25.6%. PW #1EHE LAGBs /% 79.7 25.6
SRR ST 8.7 um, WY #EEA 4.65 um. WY #4 Grain aspect ratio 2.7 7.3
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Figure 3 Grain Orientation and Reverse Polarity Diagrams:(a) PW;(b) WY
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Figure 4 TEM observations: (a) Distribution of secondary phase particles; (b) EDS results for secondary phase particles
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Figure 5 Creep curves of PW and WY at different temperatures and stresses,(a)(b)PW(c)(d)(e)WY
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Table 2 Summary of &, Creep Life, n, and Q for PW and WY

Material T/°C o/MPa é/s7! Time/h n Q/kJ-mol!
1400 150 1.78x10* 0.5 \ \
PW 40 3%107 \
1500 3.43 \
60 1.21x10° \
-7
150 8.22%10 50.5 e
1400 165 5.19% 10 11.5
180 9.86%10° 3.8 7.37
150 4x10¢ 4.5 20.78
WY 1500 165 2.9%107 2.8 A 380
180 5X10° 0.65 ’
150 1.41X10° 3.38 21.26
1600 165 1.07x10* 0.3
180 176X 10" 0.13 571
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Table 3 Grain Size, GAR, and Small-Angle Grain Boundary Proportion After WY Creep Testing

Material T/°C Stress/MPa  Texture strength <101>  Grian Size/pum GAR LAGBs/%
1400 150 5.85 19.6 2.4 67.1
PW 40 4.07 245 2.7 5.06
1500
60 2.99 26.5 2.0 36.8
150 14.31 4.7 2.7 29.6
1400
165 12.92 4.8 3.4 24.0
180 12.92 5.0 2.9 25.9
150 14.31 4.5 2.9 27.6
1500
WY 165 13.95 4.7 3.7 20.8
180 18.22 5.4 2.7 28.8
150 5.87 6.9 3.7 61.1
1600
165 11.08 5.5 2.6 30.4
180 13.76 7.7 3.2 23.9
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K 6 EA5RK)S PW M WY #EL EBSD 455, (a) PW1400°C/150MPa (b) PW1500°C/60MPa (¢) WY1400°C/150MPa (d) WY1400C
/180MPa (¢) WY1600°C/150MPa (f) WY1600°C/165MPa
Figure 6 EBSD Results of Material After Creep Testing: (a)PW1400°C/150MPa;(b)PW1500°C/60MPa;(c)WY1400°C/150MPa;(d)WY 1400°C
/180MPa;(€)WY 1600°C/150MPa;(HWY 1600°C/165MPa



¥~ Dislocation

50nm

B 7 ANEEHRE )G WY £ TEM B, (a) (b) 1400°C/150MPa (c) 1400°C/180MPa

300nm

Figure 7 TEM image of WY material after testing under different conditions:(a) (b)1400°C/150MPa;(c)1400°C/180MPa
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Figure 8 TEM image of WY material after creep testing at 1600°C/150 MPaa: (a) (b) Dislocation subgrain boundary;(c) Particle ccluster formation
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Study on the Tensile Creep Behavior of Swaged W-Y:0:s Alloy at High Temperatures of
1400-1600°C
Tu Chengming' Wang Jianbao' Feng Fan' Zhao Dong' Wang Zijie! Jin Yuzhong' Lian Youyun' Liu Xiang'
(1. Southwest Institute of Physics, Chengdu 610041, China)
Abstract: The tensile creep behavior of Y.Os-dispersion-strengthened tungsten (W-Y20s) alloys prepared via powder metallurgy and high-
temperature rotary swaging was investigated at temperatures ranging from 1400 to 1600°C under pressures of 150 to 180 MPa. Changes in grain
structure, second-phase particles, and dislocations before and after creep were analyzed using scanning electron microscopy (SEM), electron
backscatter diffraction (EBSD), and transmission electron microscopy (TEM).Experimental results indicate that the creep performance of rotary-
forged W-Y:0s alloys surpasses that of rolled pure tungsten, with a steady-state creep rate ranging from 8.22x1077 to 1.76x10™*—two orders of
magnitude lower than rolled pure tungsten. The superior creep performance of rotary-forged W-Y2>Os primarily stems from the pinning of grain
boundaries and dislocation motion by nanoscale and submicron-sized Y-Os particles, coupled with the suppression of diffusion creep due to the
larger grain aspect ratio. As temperature and creep stress increase, the agglomeration pinning effect of second-phase particles weakens. This results
in a decrease in the grain aspect ratio and the proportion of creep mechanisms dominated by grain boundary slip due to atomic diffusion and

recrystallization gradually increases. However, dislocation motion control remains the primary mechanism in the W-Y>Os matrix.

Key words: Y:0s-dispersed tungsten; tensile creep; dispersion strengthening; creep mechanism
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