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Abstract: The effects of T3 and T4 heat treatments on the microstructures and fatigue properties of Al-Cu-Mg alloy
containing Zr were studied by tensile and fatigue test, SEM and TEM observations. The results show that the alloy has
better combined properties at T3 condition. The high density dislocation introduced by pre-deformation significantly
increases yield strength and slightly decreases elongation of the alloy. When the stress ratio is 0.5, with the same level
cycles, the fatigue strength at T3 condition is higher than that at T4 condition, such as the fatigue strength (oyna) at 10°
cycles is higher 10 MPa than that at T4 condition. Under the same level of stress intensity factor range AK, the fatigue

crack propagation rate (da/dN) at T3 condition is slower than that at T4 condition.

Key words: Al-Cu-Mg alloy; S-N curve; fatigue crack propagation rate; fatigue fracture

Al-Cu-Mg FRA EAE AN MR Tl i B lih
BHEAL TR s, WSt 20 et 50 FEACHTHRI1)
2024 Gt T RBLIAL S 52 B2 LEE T il 45
Ko ARG T AW 2 CHLEE R RL S s e W)
PERIBURE 57 PERE M2 A R, R T/ M 20
20 70 AEARIE I PR 2024 A4 ARG E Fe M1 Si (1)
TRULMMME Sy, BT R T 2124, 2224,
2324, 2424 T 2524 SERANSAIE 2X24 F05 4. H
T T Fe I Si MRS SITERL, T s
TE WA BUN ) e REFI ST 55 R g . 56

Igim B#A: 2008-02-26; 1&iT HHEA: 2008-05-28

I |l 7E 20 20 90 AEARUHT T & 1) 2524 B 645,
HAr s T3 777 YRR H R E AR
A380 BUEH o it 5 B AL KU S KR BOR &
T IE G B, A 7 vk RE AL A R A ER
AR, Zr JCERAERA Srh N A 2R A0
FTo WG REN: K Zr STLRININTE Al-Zn-Mg 3.
Al-Cu-Li &1 Al-Mg R &AL kL, i B
B IWREEIE . Oy ek Re . 9 5T RE LR
FREEERE = AR B, (HEE Al-Cu-Mg RA 4

BIAEE: M, 9%, it diE: 0731-8830270; E-mail: s-maloy@mail.csu.edu.cn



F19GE 1

INGEIE, 5. % Zr Al-Cu-Mg & IO AR 5989717 4 51

W0 Ze WFSE AN 00, Ok, ARSCES WS —Fh
& Zr Al-Cu-Mg R A& 4 (E T3 Fl T4 HAEFEHIEE NI
I VEREFIOM LR, 957 PE e B R el %,
[ s o L 557 W7 B SRBEA T 90 M7 o

S P BE M T e M E R 4.0 Cus 1.14 Mg,
0.3 Mn. 0.08 Zr. 0.05 Fe. 0.05 Si. 0.05 Ti, &N
AR, %). P24 78 mm X 320 mm X 760 mm
IAEAEL 420 °C, 8 h+490 ‘C, 16 h X)L bt
Jes YISk B, gL, AELAE R 2.4 mm EIIA .
B2 500 “C, 40 min Ehy3 [ AR B2 J5 VRNV K,
AR KRBT 6% A LA, KRG, 1E
IR AR 96 h, 153 T3 IRA: B0 AL
AN, HEEARNZL 96 h, 3KAF T4 R Hrfhss
7E Instron 8032 JiREM Rl Sy 2= hr L Bt AT, Frfdis
FESA 2 mm/min, RAEHTFL AR . 9 Y SR AE
Amsler—10T &% 55 IR K AL (B 1) BibAT, kR
G EE, WY ELHIT 1 (L D7 ) VI, 2 I E AR
GB 3075—82 HifE Sl ik AEbrvfiin T, N JyLk R X
0.5, SLIHR N 110~120 Hz, =i, KB, 57
ALY A Schenck—6T YU Al AR FE 28 95 57
SER ALY EREAT, AN 10 Hz, 97 R ke sk
3 B EFRE GB/T 6398—20001 AT, SEue 4k K=
W KA, E KYKY—2800 14 H1 8% A1 Sirion 200
Yy RS B TR b, RETG AT AEBC % 1)
GENE SIS60E %! R 1A% k47 o 32 4 v B8 43 i 7
TecnaiG*20 HL7 W AEe BT, i &h 200 kv,
B R PR XU D, FLR VR 25% i 1R R
75% R AL

2 FRE5H

2.1 EMALPIERE

1A k& 4040 T3 Rl T4 FALFARA N33
SRR ROMAS R. hR 1WA, T3 TS T4 T8
ARG, ohr o B F0 Je M BE A fd vy, L i IRt 2
(P 2, 25 T4 50 MPa, (i K K EERA
%, BT, B4 T3 T8 HA TR )2
PERE. MILLIE = 2024 &4:, 2 T3 M T4 REM, %
B G MU R AR M, 1 e AR R 4
40~50 MPa.

R1 T3 A T4 ARG M H S AR
Table 1 Tensile properties of alloy under T3 and T4 conditions
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Fig.1 TEM images under T4(a) and T3(b) conditions, EDS pattern(c) and diffraction pattern(d) along <100> direction
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Fig.2 S-N curve of alloy under T3 and T4 conditions
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Element w/%  x/%
Mg 121 141
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Fig.3 SEM images of fatigue fracture surfaces of alloy under T3 condition (T3, k=1, R=0.5, 6=280 MPa): (a) Overall morphology

of fracture surface; (b) Fatigue initiation site; (¢) Magnification graph of (b); (d) Energy spectrum of particle 4; (e) Striation on stable

crack growth; (f) Final failure area; (g) Magnification graph of (f); (h) Energy spectrum of particle B in dimple
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Fig.4 Fatigue crack propagation rate curves under T3 and T4 conditions
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Fig.5 SEM images of propagating crack surface of specimen under T3 condition: (a) AK =4.8 MPa'm"?; (b) AK =10.5 MPa-m"?;

(¢) AK =17 MPa-m"?; (d) AK =21 MPa-m"?
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