2006 &£ 10 H

Vol.42 No.10

gaE  HIOH
1014—1018 7@

L h %N

ACTA METALLURGICA SINICA Oct.

B IEXT AZ91 R E SHRFSFMERERY RS T -

SF £ IHA NEFE O #aEH
(LSRR RRE S TRER, L3 100083)

# F Chmmes AZIL BASN RN TG, MMM RRRT T AR KRS, BB EEE Y 350—
450 ', BAKBYEEREDY 5—24 h. HOLBAE MgirAlie HEAMIBRRAFE a-Mg EkE, HERITATH BRI
BR. FEAERERREIRRY], #s AZO1 B4 SRTIRGRIEY Y 163 MPa, JEfRY 3.2%; 43t 380 C, 15 h #AMkR A,
HRBREHRE 11.2%, FRERE 243 MPa; 23 420 C, 5 h #5{LiB X, FIHERBREE 246 MPa, EM#EX 10%.

XWBiE #oe, HYL, DML, HEE

hEEkSH#E TG166.4 NEKERIRTE A XHHE 0412—1961(2006)10—1014—-05

EFFECT OF HOMOGENIZING TREATMENT ON
MICROSTRUCTURES AND MECHANICAL
PROPERTIES OF AZ91 MAGNESIUM ALLOY

JIN Junbing, WANG Zhiziang, LIU Xuefeng, XIE Jianzin
School of Materials Science and Engineering, University of Science and Technology Beijing, Beijing 100083

Correspondent: XIE Jianzin, professor, Tel: (010)62332254, E-mail: jrzie@mater.ustb.edu.cn
Supported by Key Tackling Project of Science and Technology of Chongging Metropolis

(No.CSTC.2004AA4003)
Manuscript received 2005-12-13, in revised form 2006-05-25

ABSTRACT In order to improve the mechanical properties and the workability of as—cast AZ91 mag-
nesium alloy, homogenizing annealing treatment was carried out, the annealing temperatures ranged
from 350 to 450 C and the holding times from 5 to 24 h. After homogenizing treatment, the fine
Mg;7Al;2 phase distributed in the a—Mg matrix, and dendritic segregation is almost eliminated. The
tensile strengths of the as-cast AZ91 alloys, homogenized at 380 C /15 h and 420 ‘C /5 h are about
163, 243 and 246 MPa, respectively, while the elongations are about 3.2%, 11.2% and 10%, respectively.
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1 EBHX

LR RAER 93 mm #) AZ91 45 &HIE, XAE
RERGTIRL, MBI RLS (RESY, %) H
Al 8.40, Zn 0.88, Mn 0.34, Si 0.014, Fe 0.02, Ni 0.01,
Cu 0.01, Mg #&. ¥5{LiB XRE®SE 350, 380 .
420, 450 T; RERME®ES, 10, 15, 24h

MBI 2/3 BER ALK IEIBIER. R
LR AR AERX BEP R, RELKEHPES.
SHAFERA 5% MRMIERARETR N, REEHE
BENEHSAER BMAS. RAAR SN O
FHMBE AL, £ MTS SRyl ERLehe
M % ERE, RRIRAER: GB/T16865-1997 ARdEIn L.
2 ZBERTITE
2.1 HWAMERARIERBRAER

BEGENALRME 1 BiR, BT a-Mg Hikst,
FHEERBEKAMR -MgizAliz H, TEURHEN
EREEIHAERR L, WE la PR EEERE 1b 4
MEGEH. B 1b fHEk -MgrAl, BEFESAER
BEKETSY, BADRIETERRE =M 0-MgirAl2
BRItRE, BRENEHSHEET o-Mg EEk
T W S-Mgi7Alp #1 a-Mg #1112,

rillll
- a+f eutectic

1 AZ91 S &MESHAR

Fig.1 OM (a) and SEM (b) morphologies of as-cast AZ91
alloy. Net-like Mgy7Al2 phase (8-Mg7Al12) dis-
tributed along the boundaries of the matrix a-Mg,

2
FMgi7Aly,

| 20 um

(o + B) eutectic (deeply dark zones in Fig.1b) ap-
peared between a-Mg and 3-Mg;7Al 2

350 . 380, 420 CHyAILIE KRR EHEA 45N
2 B 7R (450 THAR ARRKERASE 420 CTH4
B JAHRE BT (HI B R R AR ], R rEE h RIRT 4 ).
HERH, BEKE, BTHMBBRABERETR
KA. ER—RET, REEAREHER, 8RR
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SR WEA, SAEBRYS). 75 350 TR 5 h B,
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HHHR, SR LS HNERY, B BAEE
e, BUAGERFYE. 380 CFRE 5 h M4
HBAS 350 TIRE 24 h WALESHE, HRRTS
EAPBEARME. 7 380 CTRE 15 h, Ko
RIS RINE, BoMIERIESR L, WESRS
TAERA. 75 420 CTIBARE, B ABHE R A
BB 9K/ DRI TR AL WD, R R B R 240
B, BIASSHESAE o-Mg HEHRRL.
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WU R AR RS, 407075 5 5 A B 5 DA e e B
Mg;7 Al HBMRAE o-Mg o fdHtd, Al fat
I a-Mg ER KRBT TR MgirAlyp (1314,
EERA/MOTRRIY S o-Mg ik,

2.2 M5MER kRIS BRI R R

B 3 HESMBERAGHSLE AZO1 A& ALK
BRI SHEGT, BRI - NAEMRERE
&, BISIGR KB AR R TR W, #
KRR 002 EAGRHEFE, 4% 100 MPa.
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Fig.2 Microstructures of AZ91 alloy homogenized at different conditions
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Fig.3 Typical tensile stress—strain curves of as—cast and ho-

mogenized samples
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Fig.4 Effects of homogenizing temperature and holding time
on ultimate-tensile strength (a) and elongation (b)
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Fig.5 Fractographs of AZ91 alloys as-cast (a) and homog-
enized at 380 C for 15 h
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TIFEFHFERL, WTRBEERRNR, BF AZIL
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(1) 7€ 350—450 C, 5—24 h g54LiB KR AT
B, HRXBENFASMREREOER, AZ9 #
EEERHRURBEEEK MR MgirAl, AEERK
&, a-Mg BEPH/MIRRE Mgy Al HHE; (B
LB KRERT 420 CHY, BERE R R0 AR 188
ENE

(2) BB A, AZ9 SEHBRENEHES
ERE, RAGEMBAREMFRIE, THESSNR
BEHR® 50% Lk, EEMEET 3.2% REF 10% L ks
T ARIR B MR A R A, #52% 100 MPa.

(3) NIkM AR AR, AZ9l 447 420 C,
5 h IR TSR KA HREREEMEE, BUEE
MBS MR, FERAGRE 240 MPa, EMAX
10%, XERFHEEE>RY; MARBESEEE, £
BEHBUBHENAEE, BB X &HY 380 T,
15 h. MEtHTHEREEY 243 MPa, JLE5420C, 5h
RPRIAETE, TR EAE 11.2%.

(4) HEMEIB KIS S B Rk PRt D B4R
FAERY, MTEERLEHE (0420 T, 5h
380 C, 15h), AZ91 A& RAFEAHESEMES.

FXHHR TERILREEERMAR SRR ERRYR
B, EBGAHE.
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