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Composition Design and Laser Cladding of Cu-Zr-Al Amorphous Alloy
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(State Key Laboratory for Materials Modification , Dalian University of Technology., Dalian , Liconing 116024)

Abstract Based on optimum design of composition using the cluster line criterion, the Cu-Zr-Al alloy coating was
prepared by laser cladding on the magnesium surface. The result showed the coating consists of amorphous, CugZr; ,
and Cuy,Zr; phases. Because cooling rate increases and dilution degree decreases with increasing of scanning velocity,
the content of the amorphous phase in the coating increasesed, its maximum reaches about 61% . At the meantime,
the hardness, Youngs modulus, and wear resistance of the coating decrease due to reducing of intermetallics
enhancement, while the corrosion resistance increases.
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Fig. 1 XRD spectrums of the coating

WOGIETE R — b Pl i B P ¥ 2 3T 7R
RIS T B8 B IR AR 48, i =2 B AR RO B4R T, AR
IRARTY X R A RIS , RN A P 3% I B9 R Bl AR
AT, 5% &AEHSE B K, WA IR & TR
WA IMERERKM, (Hix—i B8 E 52 % & R
TP s A B 45 78 P B 1B AR V- 3l T 2 S AR R PR
il » (R VBAE P9 AR R LUOE A R F I KRB Y BOR 4R
— & R AR B B FEHE, AT IR A T IO A AR AR
KR BASBELBEESMBHEZHAL NI
. ELREE R BRI, B TR A £ BBk E
RIEK, H %R E e A RS2 5

B 2() ik Cu-Zr-Al & &0 E B &
WEEAMEEN SRR, SHEESSEENEME
M (50 GPa) fIHE B (1. 3 GPa) M e, A R 49 3 g
THREBEZWHEEEESEEXHE S THES &K
MR SR, HREETR B, & TIHE
EH &R EALE Y R E R B R E S
T8 B i 2 R AT

Bl 2(b) i 7 Ry 5 78 )25 B 5 R B G 4 6 R 2 1 7
fbsk . ETERBRAMHT B TRESEERIZ
V) L A RO o0 1) 505 JHC U S 1A A () B 442 S 43
FHTHESEENBEECLE Y EERTA N
0. 23) MM, HL. B 2 71 1 3 B 38, 3 o [ A1 i #0%
WA AR



18 ol B

M

pin 34 &

& SEM T X8 B /2 M2 (A i) B 3R R S 4T
WLZE e DR » 4 2 P40 3 T o T G o P 3 T P e ) —
BLRIE IO 38 B T DL RLEE 15 08 RFAE i 2L 34, (2
SEKBERREEN EHEAEL, i THRERZS S
P AL E YRR IER , LR R S R RS
Y2 18] R B R A R E R B R R DU AL

PEARAE 7, R T BL R AR . A R IR = i i
BEVEW] B T B A & IR T RS R O 45 AR AR
0.0162 mm®) SR , Bl 1 4 2 B2 A9 38 |t T4 7
JZH &R 81L& Y BUR B FEAR , Ho BT BB 157 AE ) Ik
55 » SRR P A BT AR 2C0) ],

165 - 12 o 16 =
a 068} ERRIC
L1000 modulus | 5 ol ya
T155+ \\ A hardness G- 0.64 . ; ol /
2is0f 08 Soeol — < e
2 S g b ’ 2 10 o
—8 145+ \:\ g i=) 0.56 /'/ .-gi /r
= \:\\ﬂ 9.5 1;, o6 e /.
140} >
0 S =052t E gt «
135 . . . . . 8 ; : . L : § . . . s .
0 1 2 3 4 5 0 1 2 3 4 5 6 0 1 2 3 4 5 6

Scanning velocity /(1n/min)

Scanning velocity /(m/min)

Scanning velocity /(m/min)

B2 S&REREREMEER (0, 5Pk (b) L T B (o) Bl 1148 13 28 1 Hi 4%

Fig. 2 Dependence of modulus and hardness (a), anti-attrition (b) , wear-resistance (c) of the coating on scanning velocity

B 3 IR E R MBS S REATERTR 4 3. 506
NaCl J& {5 W P g ph 2 s T . SEmb e I & 3
W EE MR E B R vt ] B BRI R R
4GB —F R R AR 7ER MW 1 h,
TR SREMRATREXK L. [HEEER M E Y
s i TS @2 AR T T E B Mg(OHD, ALK
Wil 952 ot T [0 355 00 77 A S ¥ o 0 fok EL JAR s R T g 4
T T ot P 2 AR 5 T A ] 31 i 32 B T B 3R A5 RO 9
B2 R E A R R R RME M, HREES
R B R HE AN, B TR )E P AR S A AR Y2 W
FOR s R A B R A B .

jon)
<o

substrate

()]
<

He
[ed

[\
<
.5 (1/min)
.0 (m/min)
2.0 (m/min)

—
<

Corrosion rate /[ X 10~ g/(mm’<h)}]
w0
S

< H4.0 (m/min)
~ 1 5.0 (m/min)

<

1 2 3 4 5
Sample number

B3 EERAFRA#HEET SR EEMmER
Fig. 3 Corrosion rates of the substrate and the coatings

prepared at the different scanning velocity
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