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Forming Technology of Metallic Glasses

Taek-Soo Kim, J. K. Lee, H. J. Kim, J. C. Bae
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Table 1 Application area of BMG

1. Machinery/structural materials
2. Magnetic materials

3. Sensor materials

4. Electronic/acoustic materials
5. Damping absorbed materials
6. Optical machinery materials
7. Die casting materials

8. Spring materials

9. Frame materials

10. Sporting goods materials
11. Electrode materials

12. Soldering/joining materials
13. Polishing materials

14. Cutting/tool materials

15. Ornamental materials

¢ Inoue, Functional Materials, June 2002
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Table 2 Materials properties and forming processes of BMG

Glass Forming Ability

BMG Al P t
G Alloys (GFA) & Thermal Stability rocesses Advantages
.GFA=5mm .Powder Processing . Strength
. . .Strength > 2.0GPa .Sheet forming .Corrosion (Hastelloy)
Ni-, Cu-, Ti- o~ e . .
I Cu-, Ti-based .Tg > 550C(Ni-based) .micro/nano forming . Wear
.Tg > 450°C(Cu-based) .Coating . Superplasticity
. h
GFA: 25-30mm Die castin, ::Z’;it limit
Zr-based .Strength: 2.0GPa T 8 ’
. . Strip casting . Wear(comparable to
.Tg:~400C .
conventional alloy)
.GFA: =300 tm . . Strength and ductility
.Powd t
Al-based .Strength > 1GPa N(::r z;e:h;usel(gnnin . Specific strength and
.Elongation > 10% ' P € Stiffness
.GFA: 5mm ~ Omm Powder processin . Strength and ductility
.Strength > 1.5GPa ' Pr & .Corrosion (Naval steel)
Fe-based . (sheet, strip) .
.Elongation > 10% . . .Ferromagnetic
. Strip casting .
.Low cost /non-ferromagnetic
.Reinforcement
nesi .
BMG based In-situ formability .Powder processing . Strength and ductility
R . Interface control X .
composites .Casting - Stiffness

.Strength > 1.5GPa
.Elongation > 30%

Table 3 Thermal behavior of Cus,NisZr,,Ti;s BMGs with fabrication processes

CusyNigZryTiig T, (K) T (K) AHWJg)  ATE)
Powder 712 767 66.5 55
Ribbon 712 769 66.4 57

Thin Plate 714 767 65.1 53
Rod(6mm) 714 765 63.2 51
Amorphous Crystalline Alloys

Alloys

Volume Fraction Amorphons

1 Humber of crystals —» o =]
Single Crystal

Fig. 1 Paradigm for development of ultra-high strength materials
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Fig. 2 Comparison of strength and fracture toughness
between materials
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Fig. 3 Comparison of properties of BMG with other
industrial materials
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Fig. 4 Commercially applied items of BMG

Fig. 5 Superplasticity presented at BMG



Fig. 6 Morphology of powders as atomized
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Fig. 7 DSC traces of powders with the powder sizes

2 Theta (deg.)

Fig. 9 XRD traces of SPSed samples with the

powder sizes
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Fig.10 Relative density and compressive strength of
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