[E]] sH=adot388X], H 18 6 F,2009

Transactions of Materials Processing, Vol. 18, No.6, 2009

ZrA| €3 v|YE S e

HYE £oo mE Az HY

HE o7

AnA GR35 F - ol7|eV

Tensile Deformation Behavior of Zr-based Bulk Metallic Glass
Composite with Different Strain Rate

Kim Kyu Sik, Kim Ji Sik, Huh Hoon, Lee Kee Ahn
(Received July 1, 2009 / Revised August 25, 2009 / Accepted August 27, 2009)

Abstract
Tensile deformation behavior with different strain rate was investigated. Zrsg,Ti;3gNbs oCug oNis Bei; s(bulk metallic
glass alloy possessed crystal phase which was called [3 -phase of dendrite shape, mean size of 20~30um and occupied
25% of the total volume) was used in this study. Maximum tensile strength was obtained as 1.74GPa at strain rate 107 s

and minimum strength was found to be 1.6GPa at 107 ¢\,

And then, maximum plastic deformation occurred at the strain

rate of 5X107 s and represented 1.75%, though minimum plastic deformation showed 0%. In the specific range of strain
rate, relatively higher plastic deformation and lower ultimate tensile strength were found with lots of shear bands. The
fractographical observation after tensile test indicated that vein like pattern on the fracture surface was well developed

especially in the above range of strain rate.
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Fig. 1 Dynamic material testing machine (a) and

Tensile test specimen (b)
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Fig. 2 Zrss;Tiiz sNbsoCugsNissBeqys metallic glass
alloy (a) microstructure and (b) X-ray
diffraction pattern
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Fig. 3 Engineering Stress-Strain curve of Zrsg,;Tijsg

Nbs¢Cug oNis(Be; s metallic glass alloy at
different strain rate
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Fig. 4 Strain rate effect on ultimate tensile strength
(a) and plastic deformation (b)
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Fig. 5 Side view of the specimens after tensile test.
Strain rate 10* s (a), 5x 102 5" (b), 557 (¢)
and 10% s ()

(a) (b)

(c) (d

(e)

Fig. 6 Formed shear band on the surface of the

specimen after tensile test. Strain rate 10 s (a),
510757 (1), 107 s (¢), 557 (d) and 10* s

(a) (b)
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(e)
Fig. 7 Surface of specimens after tensile test. Strain
rate 107 s (a), 5x107% s (b), 107 s (¢), 5 57
(d) and 10* s
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Fig. 8 The effect of crystal phases on the tensile

properties of Zr-based metallic glass composite
at different strain rate
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Fig.10 Fracture surface of Zr-based metallic glass

composite at different strain rate 10% 51 (a), 5
x107 s (b), 107 57 (¢), 557 (d) and 10 5" (e)
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