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Abstract: By fully automatic loop-locked controlling equipment of vacuum electron beam smelting, in
termediate transition layer without brittle phase T isR e has been obtained. And the components in the
layer transit continuously. From the result of hardness measurement it can be seen that both the hard-
ness solidness at the surface and terminal face of intermediate transition layer is higher than that of the
titanium alloy and pure rhenium. In general, the hardness solidness decreases with the increasing of
the M e content, and increases with the increasing of the rhenium content. At the same time, with the
increasing of the rhenium content, the intermediate transition layer became more brittle and more dif
ficult for processing.
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EBW- 15C Re, Table 1 Mixture ratio of intermediate transition layer
. . mass fraction /%
Ti, Me R Re, T ( )
A B C D E
1 Re 58~ 62 48~ 52 40~ 44 34~ 38 23~ 32
Me 26~ 30 36~ 40 44~ 48 50~ 54 56~ 60
Ti 9~ 12 9~ 12 9~ 12 9~ 12 9~ 12
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Fig. 3 Beam loading curve
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Fig.4 Appearance of intermediate transition lay er

2 (HRO)
Table 2 Hardness-testing result ( HRC)

A B C D E |Tialoy | Re

Harness of surface | 47.3|141.7 [40.0(39.7(357| 37.3 |35.5

Hardness of
— | 45.7(43.8|43.5|40.8 | 37.3 [35.5
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