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Abstract In the present study, Zr-base metallic glass (MG) and Zr-base BMG/diamond composites were fab-
ricated using a combination of gas atomization and spark plasma sintering (SPS). The microstructure, thermal sta-
bility and mechanical property of both the specimens as atomized and sintered were investigated. The
experimental results showed that the SPSed specimens could be densified into nearly 100% and maintained the
initial thermal stability at the sintering temperature of 630K. In addition, MG/diamond powder composites were
successfully synthesised using SPS process. The composites, even a very low diamond volume fraction, generated
a significant increase in compressive strength. With increasing the diamond volume fraction, the compressive
strength was also increased due to the addition of hardest diamonds. It suggests that these composites would be

potential candidates for a new cutting tool material.
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Fig. 1. SEM micrographs of Zr-based metallic glass powder as-gas atomized(a) and diamond powder(b).

94 2 B3k e ] Had AE 349

k- o] AR A7 HAAS AU gle
], vpolopre] k- Bt o] 73] 3
4 W G 5 ool AR 2 dEx o
12-36 umo|31 03, TolobBE R 13 yme) 3]
E A B

7t E5E B8 AxH 7o v sl oo
of= FibE 97.5:2.5, 95.0:5.0, 92.5:7.5, 90:109]
T2 Zzh EERlsict. 7 de] ddst E3hs
9Jsled kst Bo] wlZ 10:12 AYsled 20 rpmS.
2 5A17F turbula E317]12 EEL AX S

Az a9 Rsh Y E v selob
EE 8 3w 27 Tod A9 ¥ dasez
v} 2AAAE o] 83l A e 3 A
Y & tol2keel BHEEe HAE Al
nAz o] shyzt °“"L°§‘£1(supercooled liquid
region, AT) B} ¢F 25K7} vk 630Kl A3
ArElGH. 52 S é%li Br} 30K 1;&?
SE(T30K)7HA)%E 50°C/min 2 FA18}19] 2, o] %
AALE(T)7HA1E 5°C/min $52 £52 7} A
Zh A8 42 600 MPaclglon], 352 Bt £
3l 27 13mm, T4 Smme] 9EF e Ay
AE Az 3t

A F A)Ee] UxE Archimedean W& o4&
3lod Z2A3Igiem, AlxE viAE k9 AEAe)
TEEAE 93] XAl BEEH(XRD)YE sl on,
FARAAER (SEM)E AHgs1e] nli2aks s}
vk AlHe] f2]3 o] % (glass transition temp-
erature, 7)), AAF 2% (crystallization temperature,
T) W ZA3A 4z 3K Crystallization entalpy,

(b)

Vol. 14, No. 6, 2007



>

350 AT - g . o)

AHy= A219-8297) (Differential Scanning Calorimeter)
£ o|83ld EA3)ed.

Ad3igt Al 1A RS SAs) $isled A7
2mm, ¥°] 4mme] A HELE g F AR A
24X 1072 A7 (quasi-static) HE A Heel| %
e WS o Wk USAIHS sl

.48 4

LN
N
Wl
ki
-_—
2

A7 T5A FHL 724 AEEAM 87
Hie vAA g5 =] Algke SEs] S8 o)
2 B3R A WA ERlzet A2 (SPS)E ol %
sle] Wz e v IS Alzsl=d o}
7] SdsiMe v 3R] A FAld A
3} A8 A fAsledof stz v Rt
A8]o] 7lssiclal el T, 2% ¥} o 20K
= XA 600 MPa®] YHOoZE 3E F<l AAs)
et 28 2(a), (bys 7k 7ol o3 Az v
A s R EElEer A2 A v g
v HolokEE B Re] XRD £MZH e} A
2dEY FAE vepigic 7k BgeE Az
H ZrgAlNi Cu s 43 w44 A= A4
9] 34 d=371 719 g v dkes A
o] Slch= A #el & 4 glglon, ¥at ohie}
HAA HolelE B3 aw tlelof2E AF o] 9o
o 2R I HA gount oEd A
SPS ¥4 Foll BIAA B8] HA H(crystallization)
v} Ab2H(oxidation)e} -2 sl WhE-S bAlslR] oF

¥ Diamond

(a) Metallic Glassy powder
{b) Sintered metallic glass
{c) Sintered composite

v

i

A W
Ao

20 30 40 50 60 70 80
20

(a)

Intensity (a. u)

Table 1. Thermal properties of glassy powder, sintered MG
and composites

T(K) T(K) ANK) AH(/g)
glass powder 644 749 105 543
sintered MG 650 745 95 532
sintered composite 650 744 94 54.6
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Fig. 2. XRD traces(a) and DSC(b) curves of gas atomized powder and sintered specimens.
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Fig. 3. The compressive stress-strain curves as a function
of diamond volume fration under the constant strain rate
of 2.4X107*s at room temperature.
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Fig. 4. SEM micrographs of sintered specimens contained 5 vol.%diamond (a), (b) and 10 vol.%diamond(c).
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Fig. 5. SEM fractographs of ruptured specimens contained 2.5%(a), 5.0%(b), 7.5%(c) and 10.0%(d) diamond.
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