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Fig.1 Schematic illustration of HPT processing for tungsten

FEE 2 B F#AE 550 1350 °C, HORFE T F s fili oo
& RS R AT, TE 5 W OREE fil 5 08 B T R S
1.5 GPaJa FJEA% A 1 r/min £ 3 5 T 46 e %% M\ i Jiti
FHRE, A A B b O Re R 7 Bt e, 23 4% 1.
2. 5.

Bl 2 Jy HPT SESGHT AR, L b besiisy, A
B EIE B 3041 AEEM,  SEE0 S E A R4
@14 mm, F RSN g5 AR E, DI A &10 mm
B 1 VB 249 23 TR FE o 233 SR F JSM-7001F 24 9 4 i 5%
D/MAX2500VL/PC B! X 5 ST A 73 A ik A A2 TE wil
JE AL e S5k A2k, JER RT3t STA449F3 YA
RS HTAHEAT DSC-TG MK, R 5T H v i AR 1k

2 HREWE

2.1 BFHERSH

Bl 3 ARG G A2 EBSD JES, WA &
FEAGAE 0 3 mme BRI A, B1URBE 25 85 R dtoR 4
SRR, HAFEW BRSNS & R
I G, LT U B A, HAR B R

mRL R R, B R T, HPT A28 5 S,
AR AL NI, KER S dloks 225 HPIR, S
Bk RT 0.92 pme
22 BERBITADH

Kl 4 by AN TR L4 Pl B0 5 A T 4 20 2L 1) DSC
2, THEHEFIH N 20 C/min. AJLLEBL, 40844
ff) DSC #IZE7E 1200~1400 °C i JE X A4 1A 4 2 I
ARG 1 AN TR o H IR B AL o R 1
Rl dl B AR WA RO AR, S5 G IEE T AR S, Ay
HrA RV G FE E A Ar R, (HA ARG
55 B B b &<, 25 AE 600 °C LA BN 5 kAR A
1, 85 1A g (251325 C) wl BN DU ALY
(WO HIHER S 5 2 DM FAWELE 1350~1370 C
WX L, AT AT RE S WO, KA B X
A WORT WO, 50 47 51 B H b H il — (1 A 0
WPEL R 1340 °C, X Faifs M Rbm S, L4 i
JE X ] A 1200~1400 °C, [R5 f8 FEXF A B 0 214
S LRI T 45 R L

XTEC /M I 4 TT 40, HPT AR o 445 10 1 45 i
FER e 5 R A BHE /N IR BEAIG , (PR A HHL% Pl BT 3K
AT PS5 iR FE AR RS . TS E A A
TS FE ¥ BB 5 25 A7 /NI 43 LAk AR A0 4 2R

B2 e IR A e
Fig.2 Sample before (a) and after (b) HPT processing
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Fig.3 Grain morphologies of pure W under different turns: (a) sintered W, (b) N=1 turn, (c) N=2 turn, and (d) N=5 turn
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Fig.4 DSC curves of pure tungsten under different turns
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Table 1 Grain size and dislocation density of pure tungsten

under different turns

Numbers of revolutions Sintered N=1 N=2 N=5

Grain size/um 65.45 232 131  0.92

Dislocation density, p/x10"*
2
m

1.43 325 3.77 3.82
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Fig.5 Grain boundary misorientation of pure W under different

turns
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Fig.6 Stored energy of pure tungsten under different turns
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Fig.7 Microstructure of pure tungsten under different turns after DSC testing: (a) sintered W, (b) N=1 turn, (c) N=2 turn,

and (d) N=5 turn
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Effect of High-Pressure Torsion on Recrystallization Behavior of Pure Tungsten

Li Ping, Lin Quan, Xue Kemin, Sun Dazhi, Gan Guoqiang, Wu Yucheng
(Hefei University of Technology, Hefei 230009, China)

Abstract: The high-pressure torsion (HPT) deformation of sintered pure tungsten was carried out under low temperature condition.
Recrystallization microstructures and behavior of pure W during the subsequent heating was analyzed under different torsion turns using a
variety of detection and calculation methods such as EBSD, XRD and DSC. The results show that the deformation storage energy of pure
W increases and the activation energy decreases after HPT deformation, but the recrystallization temperature is still high. Obvious grain
growth occurs in the original sintered structure, while the recrystallized microstructure produced by HPT deformation is still small after
DSC testing. The average grain size is about 4~6 um. With the number of revolutions increasing, grain size does not change significantly
and the deformed tissue is relatively stable.
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