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Keywords

* Mechanical properties and peculiar deformation behavior in ultra-high strength
Technical and high toughness bulk metallic glass
Support Skills = * Application using the above properties and behavior

- Easy cutting and precise casting

Fabrication of ultra-high strength amorphous composite alloy
Research Contents ‘ with work hardening and clarification of the mechanism

Bulk metallic glasses (BMGs) show ultra-high tensile strength ; 1 - 5 GPa, high fracture toughness;

about 20 - 50 MPam1/2, high fatigue ratio under £ = 0.1 ; 0.8, and ultra-high corrosion resistance in
comparison with the SUS304 stainless steel. Therefore, the BMGs are expected for the machine and
structure materials. However, as shown in Fig. 1 (a), the BMGs show no plastic deformation like an oxide
glass in tensile tests. This result means less reliability for mechanical and structural component.
For the reason, this research was started aiming at the appearance of plastic deformation and it succeeded
in monolithic BMGs as shown in (b). Unfortunately, this plastic deformation showed work softening and
there was a problem for practical purposes. Then, the next - [1] - the mechanism of plastic deformation with
work softening was clarified using high speed video camera. Currently, through the new developed and
improved method based on the mechanism, -[2]- developing level plastic deformation was verified. Although
it does not go to work hardening -[3]-, compared with the former, it increases thermal and structural
stability markedly. As the result, this research is succeeding in development of the material which shows
the fracture after more large plastic deformation.
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Tesile strain
Fig 1. Stress-Strain diagram in bulk metallic glass

‘ Available Facilities and Equipment

Axial force and torque complex fatigue testing machine;

50 kN/0.5kNm - EHF-EV50/TV05 (Shimadzu) Twist fatigue testing machine; 0.2kNm+*EHF-TVE(.2 (Shimadzu)
Axial force fatigue testing machine; 50 kN EHF-E50 (Shimadzu) Nano-indentation machine*0.1mN~ -MZT-500 (Mitutoyo)
Axial force fatigue testing machine; 2kN+-EHF-E (Shimadzu) Confocal blue lazar microscopy**x100~x16000-OLS4000(Olympus)
Small axial f fati testi hine; 250N-MMT-250

(éﬁmﬁ;i) oree latigue testing mactune High speed video camera* ~ X 2 million flames/sec.= SA5(Photron)

Micro axial force fatigue testing machine; 10N*MMT-10(Shimadzu) | Liquid alloy quenching BMG Fabrication equipment(Makabe)
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