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Abstract The deformation behavior of a bulk amorphous and crystallized amorphous Zrss 5Ti14Cuys 5NijoBegs s
alloy extracted from a ccmmercial golf club head was characterized at room temperature and 300°C. At room
temperature, amorphous specimens revealed higher yield stress and ductility than partially crystallized alloy
specimens. Amorphous zlloy displayed some plasticity before fracture, which resulted from strain hardening
and repeated crack initiation and propagation. The fracture is mainly localized on one major shear band, and
the compressive fracture angle of the amorphous specimen between the stress axis and the fracture plane was
about 40°. Scanning electron microscope observations revealed mainly a vein-like structure in the amorphous
alloy. But the fracture surface of partially crystallized amorphous alloy consisted of vein-like and featureless
fracture structure. The partially crystallized alloy extracted from the thick part of the club fractured in the
elastic region, at a much lower stress level than the amorphous, suggesting that relatively coarse crystal
particles formed during cooling cause the brittle fracture.
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Fig. 1. Commercial amorphous golf club head made of Zr-Ti-
Cu-Ni-Be.
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Fig. 3. DSC traces of the Zry; 5Ti;4Cu;z sNijgBess s bulk
amorphous alloy extracted from the thin region of commercial
golf club head.
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Fig. 11. SEM micrographs of Zry 5Ti14Cu 2 sNiBex s amorphous (a), (b) and partially crystallized amorphous (c), (d) specimens

at 300°C under compressive loading.
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