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Synthesis of Ni-based Bulk Metallic Glass Composites
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Abstract The Ni-based bulk metallic glass matrix composites were fabricated by spark plasma sintering of
mixture of gas-atomized metallic glass powders and ductile brass powders. The successful consolidation of metal-
lic glass matrix composite was achieved by strong bonding between metallic glass powders due to viscous flow
deformation and lower stress of ductile brass powders in the supercooled liquid state during spark plasma sin-
tering. The composite shows some macroscopic plasticity after yielding, which was obtained by introducing a

ductile second brass phase in the Ni-based metallic glass matrix.
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Fig. 1. Scanning electron micrographs of powder: (a) Nig,Zr, Ti,,5i,5n,Nb,Al, metallic glass and

Journal of Korean Powder Metallurgy Institute

T

mm FHE 7H a3 Yo AlHS Az

Az v 2 g 2840 FEENE S
XAl SEEH(XRDyE 3o, F&kan] (OM)
2 FAPAAER] 7 (SEMYS AMEsl mA2A1E
315t Al He] felddo] X (glass transition tempe-
rature, T, A3} 2 Z(crystallization temperature,
T) ¥ ZAsA] dapasiaHy: AXE-E471(DSCO)
Z AMEle) BAsiele, VA BAE ksl
Aste] 2x2x4 mme] AJHE AdolM Z7PHYE
1x107 s7'9] &x2 e} kEAHE Asiien,
T35l AlHe] s FARARE]A S o] 83l I
Ao, =3 IRt oA A SA4E o
olH 7] 93 7|4 A EA 7] (Thermomechanical
analyzer, TMAYS o] 83led HEE ZA3)]on,
2x2x4 mme} AHE PEE=oM AA 3 mmel
A= TR 2JeiA A% 5ES T, 067
K59 52 $523prr A9 ZoPHEE Ar ¥
P71 sellA EA s

.48 &9 o 0F

a8 12 JIAETel oE) AxE NiAd uAA
F4=}t A8 brass 49 FHE BT Qi v
A e ARE 2EE Ad 739 geE o
I glen, ¥ Rulejra 2k ARIES et
T 9T, A 3E BEE vRAEFo) o8] Alzd
NiA v Fda) 2e] 247338 gelE w1 oS
S & 4 9ok a3 29 3 Alxd” NiA wRAE
Hako] XRD¢} DSC AFHE HelF1 glow], %

v T2 7R S-S skt B B

L

g vy
il

(b) brass



NiA W= v Bghael 2|z 299

Cu ka Ni, Zr Ti Si Snsz7Al1

59715 13

W‘A 2

£l

s ' 32-45 ym

> ; ikinsly

5 W’wﬂ‘& e

8 "

=

- W 55-90 um
#‘ M. 90-150 um

" ) i 1 “ 1 i 1 .
20 30 40 50 60 70 80

28 (degrees)

Fig. 2. XRD patterns taken from the Niy,Zr, Ti,,8i,Sn,Nb,Al
metallic glass powders.
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Fig. 3. DSC traces obtained from the Ni,Zr Ti,,Si,.Sn,Nb,Al,
metallic glass powders.
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Fig. 4. Optical micrographs of the consolidated Ni-based BMG composite containing brass: (a) 10 vol%, (b) 20 vol% and

{c} 30 vol% of brass.
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Fig. 5. XRD patterns taken from the consolidated Ni-based
BMG composites.
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Fig. 6. DSC traces obtained from the consolidated Ni-based
BMG composites and Nig,Zr,;Ti,,Si;Sn,Nb,Al, metallic glass
powders.
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Fig. 7. Stress-strain curves of the monolithic BMG and
BMG composites.

A g7 A-5el vq oF 2400 MPa®] ¥ ¢t
=S A, A 71 glo] vl FbAs
+ F7 delvi= AL & 4 3. Brasy} &
o 3 e 530 39 brass®] ko] F
7Vl oe} = 71}_’1‘—3}7‘]"& Y JYL 3
7k A& WAL 4 3ok 30 vol% brass A4S
et v1AA B3Ae] AS- ks <F 1490 MPa
2 ZaslgAs A F oF 1.8%9 diES
yehl 2 gleh. dubxo® v ghae AledlA
HEPA] FHH §HAF 2sle] At w(shear
band)®] AT} FAlol] ATy} defdel wal A
HEd glo] Ay wF7} defA FH9-10).
a3 79 AA2HE brassy} EFE W3 v|AA
B39 A9, 7= Al 249) brassio] At
wo] A= ALl oF AG WFE Al
3] 2Ade] E713 Bt o2} brass &A1Y A
o o3 AAMge] Fv)8l, H7lElE brass A
2] AAel o8 A= Ftasle HoE AlsEY.
a9 8 W3 vAA E3AY 45 F A
Ade|Z o2 FAg Fm-s HeF3 glo). A
Z1AAF oM vlAA Aze] A3 vein I
B9S HEE 4 9len, brass A Gl IA}
79 A% el dimple el =baE A
T Sl

33€ d=a HW’Q E34A Y] Yzt HAFed oo
M 244 AFTE UoliU] $1de] TMAS o4
slo] Yzt °~‘VJ°§ Aol M) HE(viscosityys EH
st ol=f3t Pzt QAfed o] niyA EJt



Nidl W= v B9 Az 301

Fig, 8. SEM image of compressive fracture surface failed
BMG composite confaining 20 vol% brass.
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Fig. 9. Measured viscosity of the consolidated BMG com-
posites and as-cast Ni-based BMG.
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