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fraction, %)

Chemical composition of 2124 alloy (mass

Cu Mg Mn Fe Si Ti Al
3.88 1.29 0.42 0.05 0.05 0.02 Bal.
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Fig. 1 Effects of room temperature delay time on mechanical

properties of 2124 alloy under peak aging (13 h) at 185 C
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Fig. 2 Changes of electrical conductivity and hardness of
quenched 2124 alloy during different heat-treatments: (a)
Room temperature delay; (b) 185 °C artificial aging; (c) 185 ‘C

artificial aging after room temperature delay for 24 h
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Fig. 3 DSC results of 2124 alloy under different

heat-treatments
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Fig. 4 Change of dislocations density in 2124 alloy with the

delaying time at room temperature delay after quenching
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Fig. 5 TEM bright field images of 2124 alloy under room temperature delay for different time([001],)): (a) 2 h; (b) 12 h; (c) 48 h;

(d) EDS analysis
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Fig. 6 TEM bright field image and diffraction spots of 2124 alloy under different heat-treatments: (a) 185 ‘C, 40 min; (b) 185 C,
13 h; (¢) (25 °C, 24 h)+(185 “C, 14 h); (d) Schematic diagram of inhomogeneous S phases ((a) [110]4; (b), (c) [001] A))
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Kissinger AUA W 7 Fros. MRIEILA 450, wIskfd
FEVE K G BB AR S 2L S AT S BE R 56.8
kJ/mol, MK )G =W 24 h 5, S AHMIHT S
REA 72.7 kI/mol, AHX T HIEARKEWEIMT 28%, X
FEIVE ST 1) 2 A5 B S AR TR RS DA A

F 2 Kissinger LA I S AHIHT H B0 g
Table 2  Activation energies of S phases obtained by

Kissinger method

Time of room 4 4
p/(Kmin) T/K  Ey(kJ-mol )

temperature delay/h

10 5333

0 15 552.0 56.8
20 557.7
10 541.7

24 15 556.5 72.7
20 562.3

T 2 W A5 R B — AN AR AR A A Al 8 1
FeAl. MRHEE 4 vk, =EFH 240 )5, G&P A
B AR 2 LBV K ST S BE 1R 1/3. %5 18 31 S AHAE
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Fig. 7 Fitting curves of Kissinger equation for S phases

precipitation
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Fig. 8 185 C artificial aging curves of 2124 alloy under

different pre-treatments
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Effect of room temperature delay on quenched 2124 alloy

JING Hui-bo, BAI Zhen-hai, LUO Bing-hui, YIN Yuan, GAO Yang

(School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: To figure out the effects and reason of room temperature delay of 2124 alloy, and to find a countermeasure,

mechanical property tester, hardness and electrical conductivity tests, DSC, XRD, EDS and TEM tests were used to

analyze the mechanical property, phase transformation and microstructure of 2124 alloy. The result indicates that, the

room temperature delay significantly reduces the intensity of 2124 alloy under followed peak aging at 185 ‘C whose oy,

can reduce up to 60 MPa, while the increase of elongation rate is lower than 1.5%. GPB forms during the room

temperature delay, meanwhile, the density of dislocation decreases. The activation energy of S phase, the main

strengthening phase of 2124 alloy under peak aging at 185 ‘C, increases from 56.8 kJ/mol of alloy as-quenched to 72.7

kJ/mol of alloy as-delayed for 24 h at room temperature. The decrease of the density of dislocation, which restrains the

inhomogeneous formation of S phase, is one of the reasons which result in this increase. 3% pre-deformation can

eliminate the side effect of room temperature delay on 2124 alloy.

Key words: 2124 alloy; mechanical property; room temperature delay; S phase
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