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ABSTRACT The effects of quenched-in crystallites on the cyclic fatigue fracture of Zr-Al-Ni-
Cu bulk amorphous alloy were investigated. For the fully amorphous alloy and specimen with fine
crystallites the fatigue crack initiation occurred on the surface layer. For the specimen with larger
crystallites the crack originated from a big broken crystallite near the surface layer. The typical
striation for amorphous alloys appeared on the fracture surface of the fatigue crack propagation, but
on the fracture surface of fine crystallites no striation was detected during crack propagation. The
average striation spacing on amorphous area is much larger than that on the larger crystallite. Crack
initiation occurred at the brittle crystallites broken easily under cyclic deformation condition.
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Fig.-1 SEM back scattering images of rapidly quenched
Zrsg AljpNisCuse bulk amorphous alloy (in this fig-
ure the image of the amorphous sample without any
crystal phase not given due no contrast difference}
(a) containing finer crystalline phases {ZraCu) due
to lower casting temperature
(b) containing larger crystalline phases [ZraCu)
when more lower casting temperature
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Fig-2 Fatigue fracture surface of the tested amorphous al-

loy {a) and a magnified view of the boundary between
IT and IIT regions (b)

(I—Eatigue crack imitiation; [I—crack—propagation
regien; [[I—catastrophic failure region; arrow A—an
inclusion induced fatigue crack initiation; arrows B
and C- the boundary between II and [1] ragions)
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Fig.3 Fatigue fracture surface of the tested amorphous al-

loy with fine crystallites (a) and fracture morphology
of fatigue crack propagation region (b} (arrow D—the
crystalline phases)
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Fig.4 Fatigue fracture surface of ZrssAlipMNigCuse ameor-
pheus alloy with larger crystallites {a), fatigue stria-
tions on the surfaces of big broken crystallite (b) and
fatigue crack propagation region (c)
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Fig.5 The out surface appearauces near fatigue fracture shown by black line of the bulk amorhous alloy
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