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Table 1 Chemical compositions of raw materials in the
W-5Re-xHfC alloys
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Fig. 1 XRD patterns of the W-5Re-xHfC tungsten—rhenium alloys
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Fig. 2 SEM images of the W-5Re—xH{C alloys



20234 E108/8E 725

s A ﬁ '- ‘i
IS Founorw [T =

W-5Re-1HfCE &R R TBEZ R/ (E2b) . 0
HfCAURINE Rx=2RF, W-5Re-2HfCEAERIRKIR T 4
Zopi/N, B, ERANENASNEE KSR
mEein (E2c) . BEHICRNENH—SIE
mn, a&FEHEREESZMEN (E2d-e) .

X HImage-Pro PlusiX {4 IEBRABA AR D EFF 1+ &
HRESH, THAETESEFHRED HH5/50.6%
(x=2) . 2.4% (x=4) F14.5% (x=6) , FHETFTHICHY
g, #—SEREIR FTHIEWHRIENS . XRDH

SE

FURFIAEINENITEIE, TeERETHREEN
BEERETE.

HEBEABIMABNYAEER , REBEPMARKIE
{YXIW-5Re-6HfCEEHITEEM (E3) . BEmEA
mERTUEY, EREEZERWHIReTEAMN, R
HEMREE SHIFNC, FHFCEk . E4TEPMABERH
KA E S — s T RB R BRI TR D7 -
RIEW-Re _TE S HEE, ReEWHFHEZESERTB
ERAEWE S S

1326%, EIttW-5ReEd £ ReA %S

I3 W-5Re-6HICHBRE 6450 R K EPMATH 1 fif 141
Fig. 3 EPMA surface scanning analysis of the elements in the W—-5Re—6HfC alloy
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Fig. 4 EPMA element line scanning analysis in the W-5Re—6H{C alloy
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Fig. 5 Engineering stress—strain curves of the W-5Re—-xHIfC alloys
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Fig. 6 Fracture morphologies of the W-5Re—-xHIC alloys
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Microstructure and Mechanical Properties of W-5Re-xHfC Tungsten-
Rhenium Alloys

Z0U Yan-ming, LI Zhi-giang
(Department of Electrical and Mechanical Engineering, Qinghai Higher Vocational & Technology Institute, Haidong 810700, Qinghai, China)

Abstract:

In order to improve the room-temperature strength and plasticity of W-5Re alloy, W-5Re-xHfC alloys with
high strength and plasticity were developed by introducing HfC into W-5Re alloys. The W-5Re-xHfC alloys
were composed of W(Re)solid solution and dispersed HfC carbide. The W-5Re-2HfC alloy with the addition
of 2 wt% HfC had the highest strength and plasticity, which was attributed to the combination of fine grain
strengthening and dispersion strengthening. The engineering yield strength and compressive strength of the
W-5Re-2HfC alloy were 737 MPa and 1908 MPa, and the plastic fracture strain was 31.9%.
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