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Fatigue and Fracture Behaviors of Two Different
Amorphous Alloys in High Cycle Regime
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Amorphous alloys in the form of thin ribbons, foils and wires have already been
produced in 1960 through rapid quenching with extremely high cooling rate, such
as 10% K/s. It is strongly expected that amorphous alloys can be applied to
mechanical components for their distinct properties, such as high strength, high
hardness, large elastic deformation, excellent wear resistance and excellent
corrosion resistance. However, due to the size and form of amorphous alloys, it is
very difficult to use them as the large-size mechanical components. Until early
1990s, several bulk amorphous alloys were developed at the cooling rate less than
103 K/s. Subsequently, these bulk amorphous alloys were applied to mechanical
component, such as sports goods, medical devices and so on. In the case of actual
use of amorphous alloys as mechanical components, their mechanical properties
should be evaluated as fundamental design data. Thus, the mechanical properties
of amorphous alloys have been investigated by many researchers in recent years.
However, at the present, the research on fatigue properties of amorphous alloys is
still at the initial stage. In such a background, fatigue tests for two kinds of
amorphous alloys were carried out to clarify their fatigue properties and fracture
mechanisms.

The main results obtained in this research are summarized as follows;

1. The tensile strength of the FersBi13Sio amorphous metal gives a high value of
2187 MPa. However, the fatigue strength ratio of the amorphous metal is very
low as 0.06-0.09.

2. The fatigue life distribution of the Fe7sBi13Sis amorphous metal can be well
governed by the normal Weibull distribution and mixed-mode Weibull
distribution.

3. The Zrs5Al10N15Cuso bulk amorphous alloy has the fatigue limit of 700 MPa and
the fatigue strength ratio of 0.38.

4. Multi-facet region, stable crack propagation region and instantaneous fracture
region can be observed on the fracture surface of the bulk amorphous alloy.

5. The fatigue fracture toughness of the bulk amorphous alloy is in the range of
20-29 MPa-m'2. The fatigue crack growth behavior is well represented by Paris’
law with constants (=3.48 x1019 and m=2.42, respectively.
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1. FersBisSio 7E/N 7 7 A5a0F | IRIEE X 2187TMPa &\ ) mVMEE R L7Z. LA L7
Do, TENLT 7 ZAEEOF] R 25 5758 E O X 0.06-0.09 & iR TRV S
DTH5.

2. FewsBisSio 7E/NT 7 AGE&DWFFEMDAIL, B—TA4 TANHARBINEE YA TV
AR LD XSS,

3. Zrs5Ali0NisCuso 23V7 T ELT 7 ARAORFIREIL 7T00MPa TH Y, 5lEMRE
T DGR DX 0.88 TH 5.

4. NIV T T ENLT 7 AEBOWEICIE, BEO T 7'y MEK, ZE & KR,
A& TR W AR S B AR S T

5. 2V T ENNT 7 ARAOR IEE U AL, 20-29 MPa-m2 O#iPHICH D . F
7o, Sy E AR EZREENL, (=3.48 x1019, m=2.42 OEKE H o) RAITHRD X
na.



