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Creep ageing behavior of 2524 aluminum alloy

ZHAN Li-hua, LI Jie, HUANG Ming-hui, LI Yan-guang

(State Key Laboratory of High Performance and Complex Manufacturing,
School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: The creep age forming effects of 2524 aluminum alloy at different stresses and aging times were investigated
through tensile performance, Vickers hardness and TEM. The results show that the aging time and stress have great effect
on not only creep behavior but also microstructure of 2524 aluminum alloy. And the creep behavior will become stronger
with heavier stress and longer time. The hardness and strength of material will tend to be peak at 190 ‘C when the
test-stress reaches 180 MPa and ageing time is 12 h. It can be concluded that the differences of strength and elongation of
the alloy plate are determined by the size and distribution of §” and S’ phase. Finally, the constitutive relationship between
the steady creep rate and stress of 2524 aluminum alloy at 190 °C is obtained by linear regression.
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SIS P 2524 556 4 0 S F SR AL AELAROM
JEJEH 3.5 mm, HALZER I WA 1. £Ei B n#ur iy
HEATIHI AR R, [T PR &5 iR 498 °C, HHHLAL 2%
TSR, R ZEEIEL3 CH, RIR IR,
52 min; [ S5 RO BRI T SR KR, VK AR I [R]
T35 s [V AL A7 B HEA T IR AR IR s

AR A0 S AE RWSS0 L IR ARR G AL Lk
17, W5 AR S0 7 R0 1 B bR UE(GBY/ T 2039—19971T)
BT MR I AERRE L) 3 AN BT . AR
IR R 190 C, MEARRIRLN T 200 4. 8. 12
116 h, WFASSEEG N vt 5 4, 20024 04 140, 180
190 1 210 MPa. WEARSEIGLE RS, HRAE T

XoF A S I RV ot 2 R T 0 2 P e DU R
MBI WFER IR S /E DDL100 HL-1~J7 BEAL
EHEAT, B N 2 mm/min. KA HV-5 /M
Ao o4 PR TS HARE AT REBE R, AT 4 30N, f
BRI R 15 so TRAE IR SHTAE Sl il 25 07k K SelshE
s AR 22 0.08 mm 7547, AR5 AE MIT 1T B4R H
FR A AT XUk, YUK 30% (AR 4, T
F)IHER, 70%HRE, RABAAE, XUBHEE A
—-35~-25 C, WK 15~20 V, RFEFILRHTK L
B Uk 2~3 min. TEM 20 #14E JEOL-2010 L% 5 Hi B
WS, I HLUE S 200 kV .
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Table 1 Chemical composition of 2524 aluminum alloy

(mass fraction, %)

Cu Mg Mn Fe Zn Ti

4.26 1.36 0.57 0.037 0.024 0.01

Cr Si Zr Ni Al

0.002 0.089 0.001 0.001 Bal.
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Fig. 1 Creep ageing curves of 2524 aluminum alloys at 190 ‘C
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Fig. 4 Hardness curves of samples by creep ageing at 190 ‘C
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G AR I IO (B) R 12 h B, G 4 R 5 B R e i it 52
IEFNEAE, 5504 431.86 F1343.9 MPa. i &4:ffH
K 2 A [R] — I 20 b T) T B S 46 N2 7 () 388 s 1
B, Qs ORIk 12 h I, S SEEG R M 140 MPa
F] 210 MPa, fHHKHRNM 12.6%% 2] 11.0%; (£ [H]—5L
BN AR, BEAE T AR I 5 ) ) S KA R,
180 MPa SEEGNY 3K, INFALINHAIA 4 h 31 16 h, fiid
MM 20% N FEE] 10.8%. X A2 KA 245255 W 7 K 3]
KV, SEGESEAPESET 2, i
BRI SE I —ild, BRZTEREARNM R AL,
BEAR IR R v, RPN B B 8 BE AR N . IXFE R
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2 DRI AR i S L AE e

Table 2 Mechanical properties of samples treated by creep

ageing
A.geing Stress/MPa o,/MPa oo./MPa 0/%
time/h
0 413.9 135.4 1.2
140 418.8 261.8 23.1
4 180 4247 301.0 20.0
190 413.1 297.0 19.4
210 414.5 224.1 18.5
0 414.5 163.5 2.0
140 422.0 308.3 16.3
8 180 428.0 326.3 14.3
190 419.0 320.5 14.1
210 4153 252.1 14.0
0 416.3 251.2 3.0
140 429.7 326.6 12.6
12 180 431.9 343.9 11.5
190 419.7 3123 11.2
210 417.7 293.1 11.0
0 397.0 238.6 10.0
140 413.5 284.4 11.0
16 180 419.6 319.8 10.8
190 409.0 314.0 10.3
210 399.6 278.0 10.0
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Fig.5 TEM images of 2124 aluminum alloy creep-aged at 190 C: (a), (b) 0 MPa, creep-aged for 12 h; (c), (d) 180 MPa, creep-aged
for 4 h; (e), (f) 180 MPa, creep-aged for 12 h; (g), (h) 180 MPa, creep-aged for 16 h
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B SR RE(HV) PP LR e it FEE 257 Bt 55 56 13
JIIBE RGN, 2524 54 (E 190 CHRE T MIEAE T
2510 180 MPa. 12 ho bR, &4 176HV,
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