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Influence of laser welding on crvstallization behaviour of
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Abstract: Using a laser welding method, two pieces of bulk metallic glasses (BM Gs) based on Zras Cuss Al7 ( mole
fraction, %) were welded. The results indicate that the morphology and the structure in heataffected zones
(HAZs) are different from those in molten zone. When the welding speed is 2 m/ min, the majority of the crystalline
phases in the molten zone are found to be T ( Zrss Cuss Als), ZrCu and an unknown phase, those in the HAZs are
mainly ZrCu phase. While the welding speed is 4 m/ min, the molten zone keeps amorphous, HAZ is the discontinu-
ous crystalline zone and the majority of the crystallites in HAZ are ZrCu phase. The crystallization behavior n HAZ
is different from that of BM Gs during heat-treating process, the main cause is that the effect on the growth speed of
crystallization phases is different during the rapid heating and cooling process of laser welding.

Key words: bulk metallic glass; laser welding; heat- affected zone; molten zone; crystallization behavior; thermal cycle

FEMEEEUR RS M B W RO SR TR REE . B Bk
’EE‘K% PR B SR AR AR FE SR ARG ERRRE, RIS T NFSAAE R &
R, JFRTERRF MU A DA RN AT . SRR, EEERER TR | EE
iJMZMEEFE'I SHEAFERERE T ERNNE: 7 SEMEEEEETY | Uk R &SR0 EEE R

© H&TH: TLHA MR R TR O % B I H (2X200401004)
ke H#H: 2005 - 03 —28; &1 H#H: 2005 - 07 - 04
EZF A 2 B(19747), B, WEHF5E.
WREH: ZEEE, %, Hif: 027-87557449; fEH: 027-87557449; F-mail: hbkmkw@ mail. hust. edu. cn



FASHBE M

W, S BOUR RN R AR A & ZrasCuss Aly SALAT N HISE IR

* 1339 -

o, dEE X T R E R AR ER R, ik
m A HE AL, TERURE RGN X, RN IS
WA SR EEA AR EREBIEX . B0 ik
mn bR R KA AR S & SR B L A TR . A
SCAEE R T A B R S 8 B Re ) B AR i S
ZrssCuss Aly, 7 i 18 H 78 WOB R 8 408 1 1E H
T, AR A W X PR e R T 3R 4 2R 45 4 1 22
Jt DL R B G M X () S AT A SR A e AL B
WP BT AZESR . A RBOCEERIEH TR
Hl < AR AT A BRI v R ILARE .

|

KA A RS, ERadE SR T, Bie
Bt LU AR T 4l B 42 4T Zr(99. 98% ), A1(99. 9% ) Al
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Fig.1 Optical microscopy and SEM images of
welded ZrssCuss Al at welding speed of 2 m/ min
(a) —Bead; (b) —H eat-affected zone;
(c¢) —Crystalline in centre of bead

B 3 Fion AR Z N 4 m/ min I, JE4%KF
A AVERE RO X ke 2 B IR A . SR
WX (E) N2> A 5 NS 1 45 A, SR TES
Bl 3(b) Fizn, SR X STEATHUESE, &2
EIRHE A 2 m/ min B 1) G 0 X540 4 SR A A
A, X SHERATHEHGWE 2 Bros. [, 25 fE 54



* 1340 -

HEA O EER

2005 9 H

R H RALE, JRERAGE I XA R R ISR F
RALEAREA X A FEE A X ) ¢ RALE BT
T X SHEATAT A, AT A RAESE, X H 5
DXEJORFF T AR AL .

e — Unknown phase
v o — ZrCu

Stk &

260/(°)

B2 AR X STt i
Fig.2 XRD patterns of different zones in sample
(a) —Zone C; (b) —Zone D; (c¢) —Zone E;
(d) —Zone F; (e) —Zone G; (f) —Zone H
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Fig. 3 Optical microscope photos of
welded ZrssCussAly at welding speed of 4 m/ min
(a) —Bead; (b) —Crystalline in heat-affected zone
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Fig. 4 Thermal cycle curves in center of
bead and HAZ at welding speed of 2 m/ min
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Fig. 5 DSC curve at heating rate of 20 K/ min
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