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Fig.1 Specimens for tensile (a) and fatigue crack propagation (b)
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Fig.2 Mechanical properties for specimens
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Fig.3 Fatigue crack propagation rate curves of the specimens

under different heat treatment conditions
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Fig.5 Fatigue crack propagation paths of the specimens under
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(c) O

3 S

3.1 ERBALAT HFE MRS

3 MG A R P B A AR R, R 2H 2 AL
IRK o FLHS AR A8 T B R, P 308 14 o L i oy 4
K, S PiEELHIM H116 RS BN K 408
mecRL s T L S 2R OB K H32 RS, Sk K
14 EEAHR H116 B8 A7 kN, (HERE K, IR NKTE
bl 2564 K JE I O RASHA A 3 1 &k R T 82
¥1%5), HZR820~30 pm FI5EHIS . HT# - J0E Er
MmN, 1€ 3 Mtk Er £ 58 4E4 T Al il Zr
A AN TR B Alg(En,Zr) 55 A, oy — Pl B 4%
IFEEER), O Er JRF I E X, MANTRN Zr i
ME L X, ZHT AR ARRER L1, B4, Jf H#
FasE MR, iR N K R R A B T I
Al(Er,Zr) 5 AR T BE 75 & & AE S A7 55 12 2 (1 B
i 2 ] BT FLAL B A 7, Wl 6 o, B R
BHL 1B A7 B 1) R Zh A & SR8 5 6 9, R AR 21
5 R R B 7 — N R AR E AR, BERS A7 46 &
FHEF, WA SR IR ECRLIER, REA
A IPAE AR
3.2 ERBALAIEF R RIS

TR EAAF N RMALR, SFEEE IR
P E R IR X B . A 4 i L U
APLAE W, LIS FORRORA P E h RL AR T At K 1 2R
fn, HLBEE FLIROM TR B RN, sk AR Lt



+ 1038 -

WA ERMEE TR

45 %

B 6 FE A Al(Er,Zn)AT 3L 30 & 5 AL 4
Fig.6  Als(Er,Zr) pinning the subgrain boundaries and the

dislocation observed by TEM
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Effect of Microstructure on Fatigue Crack Propagation of Er-containing Aluminum
Alloy

Lei Xin, Nie Zuoren, Huang Hui
(Beijing University of Technology, Beijing 100124, China)

Abstract: Er-containing Al-Mg alloy plates were processed by different heating treatments. The effects of microstructure on fatigue crack
propagation of the plates were analyzed. The results show that the smaller the length/diameter ratio of the grain, the slower the fatigue
crack propagation rate; with the reduction of fatigue crack propagation rate, the crack width increases, while the crack path twists and
turns. Due to the addition of rare earth element Er, Als(Er, Zr) particles are formed in the alloy, and they pin the dislocation strongly,
hinder dislocation motion, and reduce the stress concentration in the grain boundary produced by the dislocation pile-up, thus reducing the
fatigue crack growth rate.
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