20195 5E7HI/5568%

» [)
%‘éé‘% FOUNDRY

La %J AZ80 =& EAHE LRI

EEEN:

BMZ%(1998-) , 5, K
B4E HREEBAIES
R BN M EE. E-mail:
1261554589@qg.com
BIES:

KIBE, &, M, #Et.
B8 i%: 0411-87403013,
E-mail; zqgq2118@163.com

FEDZES: TG146.2
NERFRIRAS: A

NEH%S : 1001-4977 (2019)
07-0705-06

E2WmA:
UradsT—RIER

Bp (L2015033) ; KiEK

FREECUFITHIME
(2018119) .

WIS HEA:

2019-02-23 W EI¥7s,
2019-03-29 IKEIEITTS .

B &R, KIGE, B8E, L &, WKEL, B K

(REXRFHMIRFBE, TTKE 116622)

WE: MRYFERAE (OM) | 3EB% (SEM) | BEIE{X (EDS) . BF Heehifdidia
. AUT85729E8 (L F TAFuhZEIR e 5x 7 LaXJAZB0ES AR . NF M REFIMT B IRI4ERERT
g . F5RF, BMELaRIIIAN, FEHFESAZBOS TRIBRMEEESE TE, &
RN, R T #H0MPRAILLaAE, (BREELaZERIIEMN, FPIRAILLaAIR/NFIEIEIZ A
120, B-Mg, Al BZENNG, B/ . LaliFNiES 7 AZ80EE S aEFEREM,
BHELaSEIRMNEII%ES, FEAZBOGTAREFEREIERE . REBUFRUHMLENET
AZ80+xLam RIMIEIMIE, ERER, LafIIINES TAZBZESZHIMIRME . JIAN0.5%La
&, AZBOEEENFMMBIRGEEREIARIRIE.

XK AZBOESE; La; MWIALR; H¥itee; miEMRE

EaFLERENEEEEMVRE, TRE. MARSFTIER TIFSESRD
SREMMR, MAMESTRENEY, BeINBR ZHNEESEBEDA
Mg-Al-ZnZ%, EigiEtly, mAME". EMg-AURES, AZ8UEEEIUEMLE
HIHZ MRS R MM Z T, HEIMg-AI-ZnR Y& S ESHMALRRINE
o -Mg# B -Mg, Al fB285%, AT, TZAAEES, SREEXR B -Mg Al BES
ALY RIOEE, NMSHERARAREMESE TEY, HFE5SN=RNZF1ER
MRS IR MR E , REI T ESSHAIMENB. B tRNINARKEESENN
SRR BRI ERRREY . T EBS AR TNIXTAZSOE SAHMIMNHF M
BERISZNE, RANIE—MNESSAR . ESNFUEENERITE. EFSEAR
BT NAFIGATTE=ML T AZBOSEE S AL, TR 7T,

B R RNIAATENMIREERIRAFE . FRIAA, BTN EHE
THIET RIRIFROER, MU THREY, RESHRENEERR -,
N.D. NamE AR TIREWH L (La. Ce. Nd. Pr) XYMg-5AIE B IRMHERERISS
I, iXI0RE, MERBSHITAIEIN, Mg-5ARKHERISIREE 7. SRS EFIE
EREDIEX . BEHTRE THRPENFER . TTEMEA SRR T
/J\[ll]o

AN REGHR T LaB EXAZBOES SN EMABLR . NEMEENE RN
M, BT SHEAELN . HEMEEIMIREZBRXER . B HEIMAEITIRSAZ80-
sLaB M HFHeEIMIRREEBEEE N .

1 HetRREE

KT 4EMg. fBAl. 45Zn. Al-10%MnFIMg-20%LaFal& S AR, 7EiHiR
IR TIENE, HI15AZ80-xLa (x=0, 0.5, 1, 15502wt% ) &%, SN FH S E
FBICPYE (U T oM, ERIEL, BHEET480 C T ES h, JA57E360 C
HITHE, BEELA17,

BSMNESAEYIEIE, BOXAH400'3)2 000°HIRMRFTEfS, FRA%IEESBRSA




F

{EL% Founorw ESE

RHITIBIR, FREXFEME. HEBE ST
BEHIHMABLFITIE ., FRERSFELENT
B AR AR I, FIERF o et a7
Ri{idEe, HEREREN2 mm/min,

FFBAUTE5729 8 (4% T {Euh7E3.5%NaClH U E T
BEMBARAHE . MEXRB=BREAS, Lid
PEREE A TIERR, MIXEIRAL cm?, LIBKEDL
BB, fREBIRAOSLLRBR.

2 HERRDH

21 HEASHIHRAR
HAZ80-LalE B SRR RHERRAEE

BRI TERINELFTR. AZSOEA SHIMMAR

FAHLE o -MOFISRSR_E S HRIREY B -Moy Al B4R (

Vol.68 No.7 2019

la) . AN LRLafE, FHENSHMNESTE
BENESR, HAMNEBESRML, HFE/RT—
FEOATIRIE, WELb-efiR. MBELaSERIEN, &
M RTIZEERAN . &2 REEEZS LI, Tk
B2, BEELaIEIN, LaEiRant=E, 8
BERFREAILD TS, FRAURTE/N, o, LaR
FEFEsRERENERKIEPAIRFEEFRIIYT B
X, [BRERNERKITRE, #—SRERNET.
IRIZEDSIERFHESCMA[2, 12-13], BJLAMESCER
IKEBEZHBH B -MgAly,, FIRERAIL L, Z0F4E
BAlLaMn,, EFLEIRERHAFT BN FR T
EEEE . THIRAL La;l K/ NI ERLaS EA91E
POMEREREN0, B -Mg,Al ABREE LalItE 0 s 240
#H . BLamIEBIAF)1.5%0F, B-Mg,AlLJLFH%,

R1 AZ8O-xLaf & ESHINERS

Table 1 Chemical compositions of AZ80-xLa magnesium alloys W /%
G Al Zn La Mn Si Mg
AZ80 8.69 0.52 0 0.22 0.02 S
AZ80-0.5La 8.54 0.62 0.45 0.32 0.03 KR
AZ80-1.0La 8.59 0.58 0.93 0.28 0.02 R
AZ80-1.5La 8.72 0.61 1.55 0.35 0.03 e
AZ80-2.0La 8.85 0.58 1.85 0.24 0.03 S

Element wi./% a%

MgK 6570 6376

AlK 1231 3046

ZnK 00 07

Elemeat wi ™ 2%
Mgk 2430 34
MK 3256 4767
Zak LT 107

Lal axn um

Element wi % a%
Mgk 678 1200
AlK 3552 5667

MaK 2840 2225
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(a) 0%La; (b) 05%La; (c) 1%La; (d) 1.5%La; (e) 2%La
El $E5AZ80+LasSHIMMAR
Fig. 1 Microstructure and EDS results of as-cast AZ80+xLa alloys
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Fig. 2 Microstructure of extruded AZ80+xLa alloys
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Fig. 3 SEM images of extruded AZ80+xLa alloys
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Table 2 EDS analysis results of different phases in Fig. 3

G ALy Mg Al Zn La Mn Si

A 93.26 6.74

AZ80-0.5La B 70.88 28.30 0.81
c 50.67 38.44 0.70 4.07 418 1.94
A 94.38 5.62

AZ80-1La B 70.68 28.44 0.88
C 29.35 55.61 158 13.45
A 96.06 3.94

AZ80-15La B 67.75 31.41 0.84
c 39.49 47.67 1.07 11.77
A 96.30 3.70

AZ80-2La B 81.27 14.31 0.52 2.70 - 121
c 21.61 59.72 1.28 17.40
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Fig. 4 Effects of La content on mechanical properties
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Fig. 5 Fracture morphology
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Fig. 6 Polarization curves
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Table 3 Electrochemical parameters

JE Tk JE AL U JEE A AR AL B

Bk WAV B (A - cm?) [ (mm/AE) 10
AZ80 -1.4737 2.74 x 10 3.1797 95.22
AZ80+0.5%La -0.942 4 8.77 x 10° 1.0196  296.96
AZ80+2%La -0.918 8 1.01x 10" 11743  257.85
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10.75%.
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Effect of La on Microstructures and Properties of AZ80 Magnesium Alloys

AO Dong, ZHANG Qian-gian, YANG Yan—guo, YOU Bo, LIN Yong-wei, TANG Xin

(School of Mechanical Engineering, Dalian University, Dalian 116622, Liaoning, China)

Abstract:

In order to study the influence of La addition on the microstructures, mechanical properties and corrosion
resistance of AZ80 magnesium alloys, experiments were carried out by means of optical microscopy, scanning
electron microscopy, energy dispersive spectrometer, mechanical properties and electrochemical tests. The
results showed that small amount of La addition changes the microstructure of as-cast and extruded AZ80
alloys, with the grain size being decreased and a new rod-shaped Al,,La, phase being formed; with the further
increasing of La content, the size and amount of the rod-shaped Al ;La, phase gradually increased, and the
precipitation of 3-Mg,;Al,, phase was suppressed. The strength and ductility were enhanced by adding La
to AZ80 alloy. However, when the La content was added to 1%, the strength and ductility of the extruded
AZ80 alloys were reduced. The corrosion resistance of AZ80+xLa alloys was evaluated by potentiodynamic
polarization. The results showed that the corrosion resistance of AZ80 alloy was improved with the addition of
La.Both mechanical properties and corrosion resistance reached an optimum with the addition of 0.5wt.% La.
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