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Fig. 1 Schematic configuration of liquid-bridge
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Fig. 2 Macroscopical morphology of liquid-bridge sample at
900 C for 10 min
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different temperatures

22 FREFHEREIKREN

B d(a)~(e) s Jhy A [ DR UL JEE (VD WU AE iy b3k
AN R OR A TD 7 TP A N B R I Y 2 Sl we Ve i
Ll A 4 AT UE Y, B DRI L A1 I, St
(BRI T W] A A ARSI o 5 PRI IR
700 “CI, FEI R A PRz 18] H B T A EANTR] 4 )
J2, o B AR FEE FRIA: i O 25 45 RERE 20l 0, 3XA



28 A 1 )

SRAE, S Tize JEARRIRIRS Ti GRS IR KR 450 55

o] 2 A A 0 NI S R O U B2
P EUZ R 73O AR S A PR T & 750 CHY,
P EUZERENG R, IF HAE T M2 i 7 2>
SEAN/NOB A RS IR E 5 800 °C, S
RFAE IR T B0 IR Ak, 8 ) R Bk 2 1K,
T EUZ R TR — M, s T TS ) A
AR A, I FLIGAAR)Z b (R R A AR AR 23 Hoth B
WK 850 A1 900 CHEFH I FLTHIRFAE S 800 C i AH
L, FURBEORRIR BT, U2 RS,
B2 AT Y S pm N EL) 12 pm, H LI
2 b R SR AR AR A B R 2 25 1% T 14 37%.
FiAk, AE 700 F1 750 C I s, AR AT
TA/NERRLAR, 7R HUR g R B, JFH
76700 CHIFESL T, FORIARAERE 25 40 10~20 pm Ak
WA, BT — 4 R AR, i MR T R 750 1C
I, R B s, I EATT HA IR A7 A T iz 1 St
I, Z9BESH 45 pmo SRR TR E 800 C A LA

Tig) sZr364Cu;

Tig) sZr364Cuy

Tigy sZ1r364Cus
'A"»,l.i\‘.’:.; AT AT TRVUVR. Al Bl \

Diffusion layer

L, AR R O A T K

Bl S o b AN [RI BE A A s R 2 R4S 5
mm [f] ZT3 SRS 19 XRD % . MWK 5 LA H,
ZT3 4210 XRD 1R I H R A 4 I () 78 UM 1,
TR S E AR Z K XRD 1% )2 0 A 76 18 5 e (1)
etz BN T W S AT RS AT AU, RO RE
(A S e A AR A A S A AR, X
Bl 4 Fron o S5 FReE— 3. b, 800 11900 °C
(R A i (AT B e 07 8 — 380, 3@ ik xof e AR PDF
AT M E , 1A R A TS AR T BT AR R
AT SR O 10 /N 0 S5 R, 3K U8 W 8 A (1 7 T T 38
B A AR BA A0 37T (BCC)Z5 M ([ A A . %)
HECRE A v S S AR TR BB 5 SR mT e, 1 A B ak
45K Tiv Zr« Cu, #RiCH B-Ti(Zr,Cu). 700 CHFEM T
Bl ASARCH N 4a) P 10 B0 AR 477 5 e 47 5 B S AR [+
- 800 H1 900 CHIFE M, M Z AT rwFst™), %2
ZT3 &4 RAMAT LB i —F=, &P

Tig) 5Zr364Cu, |

Tig) 52136 4Cus

B4 ANFREEE N WO i S AL
Fig. 4 Interfacial characteristics of liquid-
bridge sample at different temperatures:
(@) 700 C; (b) 750 C; (c) 800 C; (d)
850 C; (e) 900 'C



56 hEA SR R

2018 4F 1 A

*—4-Ti(Zr-Cu)
* = —]-phase

700 °C
. T 800°C

Wb antrhe

*

- 900 'C

7713

1 1 1 1 1 1

20 30 40 50 60 70 80
20/(%)

5 FEAEAZE S EAR S mm [ ZT3 JUAIRG XRD i
Fig. 5 XRD patterns of molten layer and ZT3 bulk metallic

glasses with diameter of 5 mm
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Fig. 6 Back scattered micrograph of sample at 800 ‘C: (a) Half of molten layer; (b) Area near interface; (c) Area in middle of

molten layer
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Table 1 Mole fraction and volume fraction of Tig; 57136 4Cu, |

in different parts of molten layer

. Distance from
Temperature/C ) xg/%  @1/% @e/%
interface/um

30-200

) 20.8 238 25.1
(near interface)

800 200—-400 142 - -
400—600 (middle

128 - -
of molten layer)

30-100

27.0 30.6 31.0
(near interface)

850 200—-400 223 255 256
400-600 (middle
21.0 240 246
of molten layer)
30-100

(near interface)

322 36.1 37.0

900 200—400 29.1 328 349

400—-600 (middle
28.1 31.8 31.6
of molten layer)

Note: xg—Mole fraction; gpr—Theoretical volume fraction of
dendrites based on formula (2); ¢g—Experimental volume

fraction of dendrites

B 7 WM U B G
Fig. 7 Back scattered micrograph of samples at different
temperatures: (a) 850 ‘C; (b) 900 'C
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Interfacial characteristics and microstructure of
molten layer of TiZr-based metallic glass melt and Ti-based alloy

CAI Shi-ya"? LI Zheng-kun', LIU Ding-ming', FU Hua-meng', ZHU Zheng-wang',
WANG Ai-min', LI Hong', ZHANG Hong-wei', LI Yu-hai®, ZHANG Hai-feng'

(1. Institute of Metal Research, Chinese Academy of Sciences, Shenyang 110016, China;
2. College of Materials Science and Engineering, Shenyang Ligong University, Shenyang 110159, China)

Abstract: In order to study the interaction between TiZr-based metallic glass melt and Ti-based alloy, and confirm the
factors that control the two-phase equilibrium in bulk metallic glass composite, the effects of temperature on the
interfacial characteristics and the microstructure of molten layer were studied at 700, 750, 800, 850 and 900 C,
respectively, by using the modified liquid-bridge method. The interfacial characteristic was studied by scanning electron
microscopy (SEM) and the microstructure of molten layer was analyzed by X-ray diffractometry (XRD). The results
show that the substrate dissolves and its dissolution depth increases in accordance with temperature increasing. As the
effect of convection, the dissolution depth of the lower substrate is higher than that of the upper one. TiZr-based metallic
glass and Ti-based alloy show good componential stability. The Ti-based alloy which dissolves into the TiZr-based
metallic glass melt can maintain its chemical components and precipitates in dendrite morphology. Besides, the volume
fraction of dendrites in the molten layer increases with temperature and declines with increasing the distance from the
interface.

Key words: metallic glass; interface; dendrite; dissolution; liquid-bridge
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