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Abstract

The friction welding of Zr-based bulk metallic glass (BMG) rods and tubes to similar BMGs, and to
crystalline metals were performed. An infrared thermal imager (FLIR-Thermal Cam SC-2000) was used
to measure the temperature distribution at joining interface of the specimens during friction welding.
All BMGs adopted in this study showed a successful friction joining to similar BMG. The shape of
the protrusion formed at the weld interface were examined. In order to characterize the friction weld
interface, the micrographic observation and the X-ray diffraction analysis on the weld cross-section
were carried out. The obtained results were discussed based on the temperature distribution measured
at the weld interface A successful joining of the BMGs to crystalline metals could be obtained for
certain pairs of the material combination through the precise control of the friction condition. The
residual strength after dissimilar friction welding of BMG was evaluated by the four-point bending test
and compared with the cases of friction welding to similar materials.
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Table 1 Thermal properties of Zr-based BMG alloys

T T AT

BMGs ¢ |
(K) (K) (K)
ZI‘50CU40A110 706 792 86

Zr141,Ti138Cu12.5Ni10Beza s
(Vit-1)

623 705 82

24.0|06.0

[ 23~27 7T 0.4

Fig. 1 Dimensions of specimen for friction welding
of BMG alloys
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Fig. 2 (a) Testing apparatus and (b) process for

friction welding
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Fig. 5 Optical micrographs of cross-section after
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Fig. 6 The effect of specimen geometry on protrusion
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