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Table 1 Chemical composition of 2124 aluminum alloy hot

rolled plate (mass fraction, %)

Cu Mg Mn Ti Zn Cr Fe Si Al

4.18 146 0.52 0.028 0.03 0.003 0.22 0.11 Bal

A8 FH S 56 = 3 110 DY 2SS0 T A% 0 IR AT
FL AR NS MR AR RO, BUR TRE 1 TR,
B BT SCARMRE Y, J RAR ER 1) B
BRBUBIN Ty, 2286 T IR e (1) AT 5 AR 2 R
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(R 20 A G T I i A TR o 0 1 G 22 A
BREMES E2 0 1 m, )5, KA E T
Ay AT IR AR R o 4 BT IGRAEAE 413 CIE K
WE FIMTIRAR I, BSR40 4. 8. 12 h,
B o o6 A4 EAT 493 °C 45 min [ AL BEIAE /K
WK BT 2 4L, A EEAT FAR I RORD
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Fig. 1 Single curvature four-point bending creep forming device
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2 GR5R
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R 3 PTHIN A A A A SR04 b FR A
RSP RE MR LS S, AR 3 ATA, A AR
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MEJE R 1.6%; i RGHE N 301.1~312.7 MPa, 3

Grooves |

Table 2 Sample number and specific experimental conditions of 2124 aluminum alloy hot rolled plate

Sample No. Creep technic Solid solution technic Aging technic
1 413°C,4h 493 °C, 45 min 25 °C, 240 h (natural aging)
2 413°C,8h 493 °C, 45 min 25 °C, 240 h (natural aging)
3 413 °C,12h 493 °C, 45 min 25 °C, 240 h (natural aging)
4 413 C,4h 493 °C, 45 min 190 C, 12 h
5 413 C,8h 493 °C, 45 min 190 C, 12 h
6 413°C,12h 493 °C, 45 min 190 C, 12 h
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Table 3 Room temperature tensile properties under natural

aging and artificial aging

Sample No. D o,/MPa o/MPa 0/%
1 479.8 301.1 19.4
2 483.2 306 19.8
3 475.5 312.7 20.7
T4 performance criteria 425 290 18
4 480 407.3 9.2
5 483.7 389.4 11.7
6 480.2 396.9 9.7
T6 performance criteria 485 415 11

1) Samples 1, 2, 3: natural aging; Samples 4, 5, 6: artificial
aging

FEH 3.8%; [RINT, AEHA RUFMIEREE, s
IEH) 19.4%~20.7%. THAEN THCHIEE T, FESEHT
From A SE LT 480~483.7 MPa, 1A 0.7%[0e5h; Ji
it B I AFDOT 82 55 43l 4 407.3.389.4 F11396.9 MPa;
KR TTH, BT RE 5 A2 11.7%, RFF 4 F1 6 1Y
H92% 9.7%. SERE Won, N LIRS TR
FE 4. 5. 6 (M REEEE LE FARBTRCRA T lAE 1. 2.
3 IRIE2 80 MPa, 84 W it s i fihr s BEAH 22 7 SMPa
Z W, FEARMIE; H AR CRE N A SR ERY
FE N TR CIRAS 7 100%, AHZEMRE B35 . Bt W,
FEPURLREE L AR RS OL T, & A FAR I eI
T~ EA .

(N S R N L e 30 % A 1 D s Gl N
) TEM 1§ K AHNATHBE A ik B 2 ] LG B b A

2 AN[RI A BT I 8] B I RSB R B < ) TEM AR B AR AT 5 55 2
Fig. 2 TEM images and SAED patterns of alloys under different creep forming time and aging processing: (a) Creep forming,

natural aging, 4 h; (b) Creep forming, natural aging, 8 h; (c) Creep forming, natural aging, 12 h; (d) Creep forming, artificial aging,

4 h; (e) Creep forming, artificial aging, 8 h; (f) Creep forming, artificial aging, 12 h
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Table 4  Fracture toughness of Al-Cu-Mg alloy under

different ageing processes

Sample No. Ey/(N'mm™) or/MPa
1 211.9 568.5
2 2233 577.0
3 251.8 595.6
4 138.9 504.1
5 169.6 540.1
6 132.3 518.0

TAGAR A 12 h JGREAT N TR0 4 4, #idam a4t
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Fig. 3 Kahn tearing fracture morphologies of alloys under different heat treatments: (a) Creep forming, natural aging, 4 h; (b) Creep
forming, natural aging, 8 h; (c) Creep forming natural aging, 12 h; (d) Creep forming, artificial aging, 4 h; (e) Creep forming,
artificial aging, 8 h; (f) Creep forming, artificial aging, 12 h
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Fig. 4 Effect of creep forming time on fatigue crack propagation rate of alloy: (a) Natural aging; (b) Artificial aging
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Fig. 5 Effect of aging process on fatigue crack propagation
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Creep forming heat treatment technology of Al-Cu-Mg alloy
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Abstract: Using scanning electron microscopy (SEM), transmission electron microscopy (TEM), room temperature
tensile, fracture toughness and fatigue crack propagation rate and other test methods, the effects of natural aging and
artificial aging on the mechanical properties, fatigue crack growth performance and the microstructure after creep time of
Al-Cu-Mg alloy creep forming were investigated. The results show that the different creep forming time has less
influence on the room temperature mechanical properties of alloy with the fluctuate of tensile strength and yield strength
within 4%. Compared with the artificial aging, the comprehensive performance of alloy under natural ageing state is
better. The best comprehensive performance of sample is obtained under the experimental conditions of (413 “C, 12 h)
creep forming and T4 aging treatment. Through the experimental conditions, the forming sample has not only high
mechanical properties, but also high ductility and fatigue crack propagation performance.

Key words: Al-Cu-Mg alloy; fracture toughness; fatigue crack; propagation rate
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