11 ELHI1
Vol. 11 S1

TEERERFR

The Chinese Journal of Nonferrous Metals

2001 5 H
May 2001

[ STEHE] 1004- 0609(2001)S1- 0023— 04

ENGRE I TRGEE AFTSEO. 4Mg & & hi R4 &8
BN RITANE N

TR, XER, TEH, FiKN, FiBk
(MK 24 MR RS 00 %, I 450052)

(38 FE] BF5CT P ACH R WA I SOIR A R D 45 ARTSEO. 4Mg 4 42 Br i Pk g B0 95 B4 80 JBAT M (0 560 .
GE LR W], BEA VORI B, A AP R R U K o A) AR I TR S A B, PR A R IR
B FEE 7 VAR I (0t BT A 2 T 6 2R . A o 4 RS S A, LR A G R N T R
FAT WIS SR, 0 PV O R T L) A A O S S B g

[ RERIA)] vk, PUiusmps; Jmam e, 5oy ey g

[HEISES] TG 113.25

[ XEKFRIRAD] A

it AFStMg & & B R 22t R i
WEVERE, W FAEYRZE |« HE R HLEE HURR 1 o
T BEERELVMERRE, WREESKESHE
IR S R S . 3 4R B Ak B R LK R B 4R
AFSEMg &4 124 MERE . 78 AL BERE I b, [ o
JGHIPE KA N AT B T 208, BT
A4 TR B A B, ) N Aot R b e AR AT
W AR R, DR A AT VR Kt R T 4 M RE AR
FHEAT T HF5E 2 L Tsududa 55 BF9T T ¥ ki R
Xt RIS BOIRAR I A356 &4 S TERE e, 45 3
T, YV KE M 80 C/s R & 4 Cls I, &4 1
AR B A B B AL . Zhang 251 BFSY T 4R
BRI A356 & 4 A0 WA N 280 I VR ok R & 4
fbERERI IR, 5 THE T KERNERR, 54
ok AR m RIS . BAR AT 2 WS T VK
RN AR, (HE, XA AFSE
Mg &E R EAZ, K& OB K IE 20 b
P AFSEMg & &% 5 LY AT Jy 5 Ui 4R T8 ¢
A I, KSR B T KGR RSP AL
StMg A& hr it g K I 57 M Ay AT MK
M .

1 SEIg

LI G 4 1 T BB DL B S I B T iR A,
b2 15yl Si 7. 01, Mg 0. 42, Fe 0. 13, Al 24

@ [YisBE 2000- 07- 07; [1&iT BHA] 2000- 11- 27

(RS, %) . KEEEIFIEL CCls FEER,
PhER AR, AP AL G Al 80 mm X 80 mm X 30 mm
PrH, BEHRZ 540 C, 14h [HWALEE, SRS DARER
A E T 20 C, 60 'C, 100 C/KH RIS i %575,
HVE K . DR 4 Bl D0 A VR KGR, T T R A
HAE 3% 21— A RO AR R B 85 B A, 20 1) 00 HS B
W2k . — BN 420 C F 200 C [ ) e iHE %
X M RESE W oK, I DA B it Ze vt 5 4
T KA AAE R B O TR N PR B o, & Rk
1Jos .
R AV KGAET B2 % i g 2

Table 1 Average quenching rates corresponding to

different quenching conditions

Quenching condition Quenching rate/ ( ‘C*s™ )

20 C, water 43
60 C, water 35
100 C, water 4.7
Ambient temperature, air 0.3
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Fig.1 Aging curves at 170 C of alloy under

different quenching conditions

mm, J 10mm F CT HURE, 4 BRI 2 A
R 35 AL 508 FERE% . 1T JB-10 7075 A 36 MU
B A, B0 2 ming HHE IR R R
BHIRE B, 49 BT R T AR AL,
ik a(Al) AT GBI IE: 995 BEOH FERTR AL MTS

i, NI 20Hz 1IR3, BiATkoh 0.1, HZE
FEVEIR MRS, SER I =i KA, h
32— NREFIRIGRE, B e H BFREEETH—2
2.5mm KRG, M T80 KT R84 )
I BT E R Y R, BN, 55 H
7 R I 2 WA A B O ] Ay R
da/dN KN Jjd BE R £l AK, L3R & 55
ASTM E647 b .

2 LIHER

B2 4 T S50 A O B B o A0 TR
J& 0o o BV K RAR R SR 45 K . & 2 TR
Blls i 6~ 7 A SLB Bl B9 E, WSy
BT 7 e 250 . AT 2 T LU, BV
SR IR, o, 1 00 W1 L FF, 9 LEFTRRSEHY
AR, 5 VR 6 A L2
ZMERR, ARRN

0,( 99.2)= A lgR+ B (1)
A R RREIIEZE, A B AHH. AX(1
XY SR s — TR, 0T

0,/ MPa= 22IgR+ 168

(2)
0p.o/ MPa= 221gR+ 159

Quenching rate/{ 'C « 57}

2 o fll 0025@?$J(f§.$ A Ak il £
Fig.2 Variations of G, and Gy , with

average quenching rate
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Table 2 Micro-hardness of a(Al) and
total elongation s of alloy corresponding to

different quenching rates

Quenching rate M icro- hardness Total elongation

/(Cesh (HvO0. 1) ( Ss)
43 110.4%4.9 0.83 *0. 35
35 112.6%2.1 1.41 0. 65
4.7 103.6 t4. 1 1.07 0. 32
0.3 88.1%2.1 1.27 0. 23
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Fig. 3 Fatigue crack growth rate of alloy with

different quenching rates vs stress intensity range
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Table 3 Microstructures of alloys corresponding

to different quenching conditions

Average dendrite  Average particle  Average particle

Quer(ll(.tt}}ing area of a(Al) area of eutectic aspect ratio of
conciton Jmm? Si/Um? eutectic Si
20 C, water 5.69x 107 ° 4.52 1.90
60 C, water 7.46x 107 ° 4.58 1.97
25°C, air  6.91x107° 5.03 1.91
+ A
4 %51
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Effects of quenching rate on tensile properties and fatigue crack
growth of sand casting Al-7Si-0. 4Mg alloy

WANG Ming-xing, LIU Zhryong, WANG Xue qing, WENG Yong-gang, WANG Yun-tao
(M aterials Physics Laboratory, Zhengzhou university, Zhengzhou 450052, P.R. China)

[ Abstract] The effects of quenching rate on the tensile properties and fatigue crack growth of the peak-aged sand-casting AF7Sr

0.4Mg alloy were studied. The results show that as the quench rate increases, the ultimate tensile strength, yield strength and Vick-

ers hardness of the a(Al) matrix of the alloy all increase remarkably; with the peak-aged condition, both 0, and 0y ; are logarithmic

functions of the quenching rate; the quenching rate has little influence on the total elongation of the alloy, but obviously affects the fa-

tigue crack growth of the alloy at room temperature; higher quenching rate can improve the resistance to fatigue crack growth of the

alloy.

[ Key words] quenching rate; ultimate tensile strength; yield strength; fatigue crack growth
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