ENEST B
Vol.7 No. 1

TEEREREFR

The Chinese Journal of Nonferrous Metals

1997 % 3 H
Mar. 1997

SEiE AFSFM e S BRI SUSFE R THLE]

PN R

EiaA=R Hy
LA ™

¥ I

i 59

(W R Tk K228 i BT =, MR RTE 150001)

wm OE

WH9E 7 AFSEMg 3 A357 & e AEAN RN BOIRES N B R R Ty e LB ARtk . 45 R

R, WA MAR, &E&0RBUERAARN, 165 CHBR 2, BPHHBECE L 155 C, 4h T,
P 175 C, 12h AN, #t—DREEEMER RN, 0RUE T80 AR N RN, frid?
B GP X, AR DAL (07 BT KIS R, Sty B, A UGz e s ad 1) Oy sCaEAT .
WP AL, s T B AT R ERS, (R AL A 0 A .

KHEIR AFSrMg O &

A MESL R G

it AFStMg R A&, AMUAAE K
bEsmBE, U R Ik i 57 AT R
i HEATR 25 J15a e, B 23
R AE LB IR R bt L et oK A
BE JRARE 22 B Beds 1F, ok A2 o 3 R
WU IR G B 51 O T2 & e Bk 22
R, G EH G R R e Y R
I A v R 22 (R O EOR BEMR ok, A
1oL 3R R 32 21 1 BRI . T A LR < 1)
VAL BT R W B A WY A i e
AFSFMg R & e B AR LA I BF 5T BEAT 138 B
b, JTREIX T 1T TARAT A 2 A BB A 5L b
B0 ARSCAED T I R XS A35T A2
LAERER M SEAD L, SR T — FioWd i 2%
WHETZ, FEWTIT T AR B N & e
AZHLH

1 RIGA;

R A H maecHl, H 200 kg #5260
e B BEY AR, = ouaNER AR R, NE LK
FOGRRE TR0 RS Mk, PTC A 4 IR Ak 2% 1 2 A
6.8%Si, 0. 54% Mg, 0. 18% Ti, 0. 04% Be,
0.14%Fe, Al 425 . K M H w0 M v 2

@ Wk H M 1995- 11- 21; &FIHY: 1996- 03— 18

GB1173- 86 Frifl: i Fz il it . A 4 0 [ % &b
HONAE 545 C FARME 12 h, T 80 CIH#K
o I R4 BIAE 155 0165 . 175 & 155 C, 4h
+ 175 CFIAT . FLMFE Instron FEIR AR AR A K]
RIHL AT, KLBBNIEE N 2mm/ min . H
CM 12/ STEM #4185 W 2 5 4 1) A AL 41

2 MIEER

2.1 SiF4eeE

ANTRIR BN B IN) 2505 < R R A v e it 2k
W 1. AT UL, 165 <175 CIFRCT, B s 25 I 1]
PIES, S8 JEA g n . 155 CH 4L 6 h I,
SREEIAHR R, BE— P I ROCH PTG . =i
£ I 2%, B {FR 28 357 [ I 250 IS TR) PR 364 0 i R
i, B2k 12 h B XA PR . R Bk e) BUE
2, 155 CHF 2%, 58EERAK, 10 21 2R &
175 CIF A%, SREERL A, 1 ZE(H 2 AAIC; 165 C
2%, SR BEAI ZE(R ML AR EAT ki 2
[B], 165 'C, 6h N AT 1HAL4f () s 2R 5

K2 b4 155°C, 4 h T2, FkiT
175 “CAN [m] i 8] Ak BE 1K) <8 ) 27 % e 1) A2 44 it
4. AW RS, AR 175 CHRLN I 25T,
EammE S 175 CRGN SO i Bt



© 144 - o AR IR

1997 4 3 H

B, TR RO ORI B . 12 h o R, 5
AJi5 334.2MPa, JEMHARN 5.2%, 5 175 CH
IO b, SRR A G N, e AR KR
w1, 5155 CHUIT UL, B 4 105 B )oK
K .

340
320} :;
- ® 155C d12
S ©165TC
E 300 c175C {10
= 18 =
Py
280+ 16
O 44
260 i 1 1 L 1 i 2
0 2 4 6 8 10 12 14

t/h

B1 A357 &% 155, 165 & 175 C T Segh&

340 10
330} lg
& 320 ® UTS
= 09 R
—~. 16
%) <
— -
= 310
14
300
290 . . . ) 2
04 8 12 16 20
t/h

B2 A&£%£2 155 C, 4h METEL,
HFERERE 175 CRISEAT i B TS 1k

2.2 BRWBAERFTEM

TEM MKW, %G A2 yRHoH 8
A BN RN, GP XA W B BL A A .
155 C, 6 h W2k, n] LAWLEBIAR 40 /) e %5 BE
K] GP X, GP X 24K, KEAN 20nm .
175 C, 4h Wy, #r¥ih 6P X, K&y
40nm, HEFAK, (HEE K TIHE. 12h B
N, ST e n) BAH(K 3) . 155 C, 12h
I 24ISE,  BAHE A0/ AR, 2 Am LB TR AL

175 C, 12h B 2%, Hr & kRO R B
A WL I A T, B AR B A, IF 2 EK
Pk
RS, 155 C, 6h B &
G, WA RN, MEWRA, AL
AT AT LL A 5] (B 3(a) ) . 15 175 C, 4h I
O, RO KA S 3L g R ar (- 3
(b)) . 155 C, 12h B RS X sk b 5 AbBE, A7
Hor A AR LS 44T, M 175 °C, 12 h B 7%
AR g 4, AR R B AH AL T B AT i 28

|
N o

3 i

TER REAL B4 rh, IO A 5 A
LHAEHB Y S Mgt iFh X . 2= AL 2
Plid it 2 gead 25t th 4, DI R T A
JOF RS HARR R O R . B SHEAR, &
G HIERAT AW, M FE8A 4 2=t
HEM 22 5

B TEM JEH AT 50, 20t 46 i I i & 4,
AR TE A ZA T AT DY SR B LA B 26 A0~ T W
G (TEZ8 SR S A RS VAT o T ke
B R B 4 . XU, R I RRAR B A
&, ARV GP X, K i R,
frekgent BAH .

SRR WS 4, RN, AT
GP X, 5T s 4l i Bl i, i iy 7 1
RSB IS . AT GP X 51 H I
RO A T AR ()P

Tc: GGES/zfz/S(Nb)I/z (1)
o e NARECRE, £ NI IS ROHT
RS ECFAEE, o A R %, 2N(1) R, BEE
] 250t A P S s AR S AR R A B G T, o
AR TN . 155 CHE i I SO B ) GP X
ST AR S48, BRI, 06F A7 38 3 1 B
JIWEN, ALASAEYIN VR R R w I ad Ag X
W RES, BRSNS, N, &4
FERSAR, T ZEfR AR & . 175 CRE IR, B



7% 1

MR ZE: 453 AFSt Mg & 4 0 i 00 ok A B AR L s 145 ¢

B3 AERSEESHREETHAR
(a) —155C, 6h IF%; (b) —175 C, 4h B2 (¢) —155 C, 12h K3k,
(d) —175 C, 12h N 2%; (e) —155 C, 4h Fillf 2, 175 C, 12h &L

) GP X, Hoefilf WK, GP XX 45 1)
FH 38K . M85 D) GP IX I, iR AR5S,
NG e sft T 4 i giEiE, W
M AL AR IR AN EE b, ALY #IHE T Wk
I 358 tH 8, A2 T8 5 T4 8 O R IRTE #%
5, IS BG MmN, 1R .
K IRy, A elsect dse i) BAH, Frol
L ETIG FAT1  7 E 48 TF B Orown A0 28 Hi!
Gb, 3D &

0= In

4, p % 2 (2)
Af LD o BARENT IR BE & B AR . 0]
W, BB RE&MTT, ST R
K, T ERER/N, s BOR gBOK . 155 T &%

I, SREUMTR) BRI RUD, Bk, &2
e, Rrss S g/ B AH, A L2y,
AR R T B L 175 CIFAL, B
AR 2g T, B AR RS RReE I, E
[ TR B AR AT B 9, A2 TR I T R 4 4 4,
FAERLRH) BAHALTE sl A ZE B . [l IR K
BORARE B A S A B2 1 o, A9
SRR G N, w2 . R A
IS 5 b BN, ) IR A TR) 14 m, - I AT )
(PR R o Bt — sV, B, B A R
N ) P RS B R L B e o
o, [ T BAHEERPUIR, b He A4 i I R A



« 146 * o AR IR

1997 4 3 H

EED NN R S TS et 20 NP NG =7
RN A, RGOS N T2, w)
LAFE 23 & e 1, RRERE G ENSEE
Jr2EERE . BRI, SR & ol A 6 4
WEAC, BEVEHFERT N . B, XU R T
RGN T B ZOR R AL s R A

(1) 155 CIfxk, &< ak B, Y
iy 175 CIRE L, wRFER m, PR 2 165 C
R, BRIEEPE A R U . W i R b B, AR
TRUEG S IER R, D3 m T AL,

(2) F0 IR A 4, ARTE AL 8 U
GP X . 155 CRIIFIN 2%, WEBALER /A1 Hh i3y

55 175 CRENI R, B AT 20 (3K 1H A
W o IR SE B A .

(3) XL AL, #8807 B AR R
orEL BARRGT RN, TRlEEG/D; R, BAHE
BRUCIRHTH, kss 7 RAR R FIRAE R, &R
I, Arefggid BAH, 0Antac s .

&30k

1 Apelian D et al. AFS Trans, 1989, 97: 727- 741.

2 K RE BREASMETFM. dbnt: B2 RAL
1994: 374.

3 FEPU TR LS HiETFM. dbat: PR
Tk H AL, 1994, 3: 146.

4 WERHSE. MEPRIEESERE, 1991, 5(20): 138.
W, e 5 m i HLE]L W R W RIE DR A
MR ALE, 1991: 182- 190.

AGING CHARACTERISTICS AND DEFORMATION
MECHANISMS OF A CAST AFSrMg ALLOY

Zhu Hanliang, Guo Jingjie, Jia Jun, Zhao Jiuzhou, Li Peiyong
School of Materials Science and Engineering,
Harbin Institute of Technology, Harbin 150001

ABSTRACT The microstructure, mechanical properties and deformation characteristics have been studied for a cast

AFSrMg alloy A357 treated under different aging conditions. T he results show that the mechanical properties vary with
aging conditions. An optimum combination of strength and ductility was obtained by aging at 165 ‘C for a short time.
Compared to this condition, pre-aging at 155 ‘C for 4 h and final aging at 175 ‘C for 12 h enhances strength properties
without bringing about any loss in ductility. In the underaging condition which had GP zones, the deformation was carried
out in the cut-off mode. In the overaging condition which had B precipitates, the dislocations were bowed out. In the step
overaging condition in which the morphology of B phases becomes more mechanically ideal, the sliding dislocations are uni-

formly distributed in the deformation structure.
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