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Abstract: The design and preparation of W high entropy alloy with low neutron active element were studied for the first
wall materials of nuclear fusion reactor. In order to reduce the adverse effect of the high melting point of W on the sample
preparation, W Ti,Ta,V,, alloy with low W content was designed by different criteria. W sTiyTa,V,, alloy samples with
uniform composition were prepared by powder sintering pre-alloying and vacuum arc melting. The results show that the
four-element alloy is a bore-centered cubic single-phase solid solution structure. Due to the influence of cooling rate during
the preparation process, two different macrostructures of dendritic and equiaxed crystal are formed. No phase transition
occurs below 1 673 K, showing high thermodynamic stability. The compressive strength at room temperature reached
2 665 MPa, the compressive strain is more than 30%, and the fracture mode is mainly brittle fracture composed of
intergranular fracture and transgranular fracture.
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Tab.1 Calculation of 2, 8, VEC parameters of several
high—entropy alloys containing tungsten
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Fig.1 The metallographic structure of W,V alloy
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Fig.2 SEM picture of equiaxed crystal structure in WV, alloy
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Fig.3 XRD pattern of W Ti,Ta,V, high-entropy alloy
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Tab. 3 Quantitative compositions of different spots in

W TiyTay,Vy alloy
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Fig.4 The metallographic structure of W sTiyTa, V., high-entropy alloy
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Fig.7 Compressive stress-strain curve of W TiyTa,Vy
high-entropy alloy

o, i E 8(b) AT WS S W 11 B & B 2407 = i
F & 8(c) (8(d) T AT 2 K 11 L[] B A7 7 250 K7 24
2 AT T i BT R 2 2F R AR U8 AR i R AR
(18 2 e A T 2

(d)FE(e) 7 HE DX Ik ) K

8 W]GTiZOTaZOVM _‘l%_ ‘kﬁ % % E,:J Hﬁﬁ‘ %% % %ﬂ
Fig.8 The fracture morphology of W sTiyTa,V,, high-entropy alloy
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