26 EH T
Volume 26 Number 7

TEERERFR

The Chinese Journal of Nonferrous Metals

2016 4E7 A
July 2016

XEHRS: 1004-0609(2016)-07-1498-07

AZ91 X EERMEHAIEE Al-Cu &

N EHIRLR 5% EE

RETHE, RTLE, 5HER

(FTER: HUBR TR =, #5EH 421001)

B . FHEOURE AR AZ91 BiA &R ITHI%E Al-30%Cu(R R0 B) & 4iR)2 . M X SEATEHMY ik
T RS SR AL TR R WO BRI A SRR . 45 RRW: WO 2 S Rk
HRAFIRE LS, LB IRALREEEG . o, R X IR U, SRR AN BORDIR A2, 455
DXk LAY A AR 42 . XRD &5 R 8 2 2 oA Mgj,Al,. AlMg. CuMg, Fl—=J0A AlL,CuMg.
MgsoAlyyCuy A8 I T SRL AL AR B & Jm A S P SR RIVE T, & G0 2 10 S A 2 P34 11(392.2HV)
h AZ91 B S EEAREBE (21 TOHV)IF) 5.6 15 o S 78 2 16 ikt AT LU BEAR 142 151 179.2 mV, 5 il 37 285 FEE R AR 11

FRARPIN BRI AT BB A s

KEIR: AZ91 8554 Al-Cu B 4RE; WO, DRI, itk

FESHES: TG 174.44 XEAARSRD: A

B &R Xe A AE TR N S5 1) 4 45 W A
Kl BAT LRI LU iy P aRELE . S DEn T
G RAVR AR, VRS, A T
RN 57 2 A A L AT T R N F e R, A
MGV RFNEE & SR, B G S AP AR T
PRIV kb 2 A i B, R A BRAIIL Y N  FRO
SR, DRI, T B A Y R B T ok 2 T
R 44 14 B HIE ATk 1) B A —

[ Y AR SOk B R, KB S AT M b
R O LR BB R A I (R AT 25 AR, o, ok
Tt AR AR K R R = B Mg, Al
PIFP T3 Z AT A AR, Rk, fEEa ek
O Al FEREE 8T BN AMIFFCE )2
JeVE, FEERENTR AU RBEERY, ok
WEARR, W ALSIT%E, DR S E+F AR A e B
KR AHALOMEE , Al-Cu & 4 PR HL i B 45 v 1 %
HREEZRR, HEA R Im i aE, ST /e e
A xR BRI e M IR AR 2, SR, H R
B S EART BRI RO Al-Cu & 812 IR

S8/, AE Al-Cu S22 M AR L A Pk R D Td A
FETHE—05t . GAO Z:0VR F S oL Is B BAR A
AZ91HP A 4R H#% Al-33%Cu(R R B2,
SRR, BOCIIR A 2.5 kW I, 578 205 i %
Pk fetE, ST T (A00HK) L W FEAATY 5 1%, B2
FE R AlMg FEAA SRR AlCu, VLR &
MgAl 45 1T FHE RN SR O A 467 5K
fE AZ31B B a3k % Al-Cu )2 (m(Al)/m(Cu)=
5), IR 210~265HV . XRD 45 & 147
2 A Mg Al. Cu 1 JGAH Mg;Al,,. CuMg,
AHAL

AWFGEHT W ] AL-Cu & 400 R I 7 14 R 4
AZ91 BEGEEAA TR A E LR AL Cu
TN 5%~30%( s 40), RIALE [ — ik il T
SR, M Cu FEN 30%N, TR, KL,
ASCAEHIERE Al-30%Cu(Ji &7 50) & 4k KX AZ91
BEA S THO L E R I AR, WFSTERZ I B4
TESU S WA s, LA R S AR FE o3 AT A ol e, DA
WIS SR TIAE Al-Cu &8RRI S %,

EEUH: HEKARFAILEEBIE (51201088); m 4 HAARMEIE 4 E BT H (2015133109); FHEK2E T AEREA CRFTRITH (2014-002); 15

B AR I E (UK [2011]76 )
Igis B#A: 2015-05-06; &iTHHEA: 2015-12-26

WIEEE: KR4, BIEE%, Mt Hik: 0734-8282034; E-mail: meizihong999@126.com



26455 7 W

RAME, % AZ91 BEAERINBOLIEHE Al-Cu & &R E AL M6 1499

FEAFE R T S AZ91 BE A 4 (Mg-8.81Al-
0.77Zn-0.19Mn( it & 7> %, %)), KA R F R 45
mm X 25 mm X 10 mm. AE BT HEOEIEE S ET, H 600
SEAPAT AZ91 BEE SR IMBA TS L2 R
AR, AR5 K SR vt b, e T)s
HEAT WD R AL AL 345

WO B AN Al. Cu IBEEEMA, aifFh
) 99.99%, KifEA 50~75 um, 1% Al. Cu JRELA
7:3 W LG 2 BR S WL & 34050 I P A FH o SR e
AN IRV A I 0B R T A WL ) 78 23 B FHE485)
WEAREAGHEMERN, JFERN 1 mm, RERANME
B RS IRY T H SkW CO, WO Ak
o ERE . LW TES5u T #okTh®
K22 kW, NBEEAN 3 mm, FHGEE N 300
mm/min, &R K 50%. AP IERIZEN. FEmEAH
Mo, WIS AE B AT KA B R R 3
AU I BERZ LR 0.8 mm.

KRR (EDS) ) TSM—6490LA FU3-14 1455
(SEM) LSO I J22 5 B AR 45 & S IREAE B 3471
MALIESL S 8. R X-D6 R X SFEATHHY
(XRD)XHH5 8 )2 AT A AL % /3 B . KA HXD—1000
TR [ S GR84Sl 0 B A 7 S R A TR A ) A
)l B A A I O, AT A 0.5 N, g (/124 15 s.
G ) Bl R B M A A 7 A BB AR T, BERE 0.05
mm FJ AU, CPATI 3 AN ST A 12 i
TR FBE A o A 1) B R0 R SR B2 o 2 23R T2 0.3 mm
IRBAT, AT 2 TS 2 I AMIN TG ~FAT o ) f5 — 18
YRS, AERE 250 pm W 3 RIS A3
F CS350 Y Hafh 243 5 R Gt SRR 7 2 1A 7 J ok
PEDIR, A BN 3.5%(5E 2 B0 NaCl I,
KA 3Hz, ) HRAFHEFIELR 0.5 mV/s.

2 HER59H

2.1 ERFIEE R8IYEERN

1 Jros A AR 2 210 XRD %, K1
A, R4 AZ91 BRA &l a-Mg [ % AR A
B-Mg Al S EWA K. SWEOthEE, wE
A E 2 JTH Mg,Al,. AIMg. CuMg, Fl=

JGH ALCuMg. MgyAlyCu, 4. XSS g Ik &
YT T UK L BN B G S A O A
BAERE, RIZRAME, BIcRAERIAME Y
MHES) B R AR T, S0 6 JE kR Y
MR . (E1F 4R JE, GAO 2P AZ9THP B4
SR HIE 1 ALl-33%Cu(FUHE 2 H0IRZ H Mg Al
AlMg Al AlCuy %, B AWIIUIEE & S0 AR By
AHIE, AHIRZ TR 220K, X T g 5 R
MM sEr o s T2 A K.

A —Mg
°—Mg;Al,
v—AlMg
*—Mg3,Al;Cuy
*—AlL,CuMg
=—CuMg,

>e

op

Cladding
layer

B 1 SLAAREEZ 1) XRD 3
Fig. 1 XRD patterns of substrate and cladding layer

22 BEBREFRBRHABRSH

Kl 2 pronoh ZIE RO B S F s . th T
SR RIT IO R Ty 50%, Jo— BB AT —IE
RGP FFACEAE ], I A 5 5 5 2= 2 18] (A A% Tt
TR, AR THEET AL Cu JCRFEARZ 7
I IRNAC G, AR R BRI RE IR R
RO AR AL REEEEE. RN, A E R
FEARHIR ALK RN AR b, A B R b ety
MBI LT, SR 2B RO T 228 4
FEAC T TE B R SRR BEPEBIAE 20 pm D

Laser beam

.

Laser
trackl 3 5 7

"33,

B2 PotmEdirEE

Fig. 2 Schematic diagram of laser cladding process
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Microstructure and property of laser cladding Al-Cu alloy
coating on surface of AZ91 magnesium alloy

ZHU Hong-mei, GONG Wen-juan, YI Zhi-wei

(School of Mechanical Engineering, University of South China, Hengyang 421001, China)

Abstract: Al-30%Cu (mass fraction) alloy coating was prepared by laser cladding on AZ91 magnesium alloy. The
microstructure and properties of the laser cladding specimen were characterized by several advanced techniques, such as
X-ray diffraction (XRD), scanning electron microscopy (SEM), microhardness tester and electrochemical workstation.
The results show that the cladding layer is well bonded with the substrate, and no obvious defects, such as pores and
cracks, are visible. There are a large number of tooth-shaped, petal-like and granular precipitates dispersed in the laser
cladding zone, while a typical dendritic microstructure occurs in the bonding zone. The XRD results show that the laser
cladding layer is composed of binary phases Mg;;Al},, AIMg and CuMg,, and as well as ternary phases AlL,CuMg and
Mg3,Aly;Cuy. Due to the fine-grain strengthening and newly-formed intermetallics, the average microhardness of the
cladding layer is 392.2 HV, which is about 5.6 times higher than that of the AZ91 substrate (about 70 HV). The corrosion
potential (@) increases 179.2 mV and the corrosion current decreases by two orders of magnitude. The corrosion
resistance of the AZ91 substrate is greatly improved.

Key words: AZ91 magnesium alloy; Al-Cu alloy coating; laser cladding; microhardness; corrosion resistance
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