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Heat treatment technology of 2A14 alloy extruded bar

SUN Jin-bao, WANG Xu-dong, WANG Sheng-qiang, ZHANG Xian-feng, LU Zheng, FENG Zhao-hui

(AVIC Beijing Institute of Aeronautical Materials, Beijing 100095, China)

Abstract: The effects of aging temperature and aging time on the mechanical properties and electrical conductivity of
2A14 aluminum alloy were investigated by microhardness test, electrical conductivity test, tensile test and transmission
electron microscopy (TEM). The results show that the electrical conductivity of the sample increases gradually with
increasing temperature or aging time when the aging time or aging temperature are constant. The Al;;(MnCu);Si,
particles found in the solid solution 2A14 alloy has a similar crystal structure with AlgMn, the Al;;(MnCu);Si, particles
affect the migration of grain boundary during recrystalline process and restrain the grain growth during solid solution. For
the 2A14 alloy, the S’ phase is the mainly strengthening precipitates. However, for the sample aged at 140 C (or lower
than 140 C) for 12 h, the mechanical properties are close to the sample in solution-treated condition due to less
strengthening phase. After aging at 160 ‘C for 12 h, the alloy shows better combination mechanical properties, the
ultimate tensile strength (UTS), yield strength (YS) and elongation are 509 MPa, 452 MPa and 10.1%, respectively. After
aging at 180 “C for 12 h, with the increase of aging temperature and extension of aging time, the precipitate size of S’
phase increases and the mechanical properties decrease obviously, which is a typical phenomena of over aging.
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Table 1 Present technical standard and process system of
T6-2A14 alloy with diameter of 22—150 mm

Ultimate tensile Aging

Elongati Aging ti
strength ongation temperature Eig lme
=450 MPa =10% (150+5) C 6h
o
1 3kLw

ARG HTH d 350 mm FFEMEM, K H d 580 mm
VR, 4 1.5 )T t FENF R 14 . Ak
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Table 2 Chemical composition of alloy (mass fraction, %)

Cu Mg Si Mn Fe Ni Zn Ti Al

4.07 0.60 0.84 0.75 0.16 <0.10 0.09 <0.10 Bal.

A d 350 mm [ 2A14 5 &5 B 1) s U] O
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Fig. 1 Sampling position of artificial ageing(a) and testing

position of electrical conductivity(b) of samples

ARSI FPARIGACS H112 Fomds 8 T2,
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=3 PRI R
Table 3 Aging scheme of samples

Condition Aging temperature/'C Aging time/h
T-1 120 12
T2 140 12
T-3 160 6
T-4 160 12
T-5 160 18
T-6 160 24
T-7 180 12
T-8 200 12
T-9 220 12

P AT R FE R R EURE (57 8 A W A 1A 7
[ 6] 1/2 4k, $7 AR5 /F WDW—100 kN iR E& AL E3EAT,
REASRE S D2 BRI 3 IR AR T3 4E, AR
HB-3000B-1 i FCfill B2 vk, BEAMAFEST 5 4R
WICPME. SRR s (bR, HE
IR AE SIGMASCOPE SMP10 i S kAT, K
JEM-2010 %435 5} v 1 S BE(TEM) RS 45 4 A8 [l it 2%
RE TN HIRORAZAT 734, g4 200 kV.
TEM iR FEEH IR 2 50 mm J5, 75 25%0iER+75%
P T £ 43 00 1) PR A T XU P A s, X
TR B /R -20~30 C.
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Fig. 2 Hardness (a) and electrical conductivity(b) curves of

2A14 aluminum alloys at different temperatures for 12 h
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Fig. 3 Relationships among hardness and electrical

conductivity of 2A14 alloys and aging time after aging at

160 C
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Fig. 4 Mechanical properties of alloy under different aging

temperatures
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Fig. 5 Mechanical properties of alloys aging at 160 C for

different times
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Fig. 6 TEM image of solution-treated sample
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F 4 Alp(MnCu);Si, K T-HERG I 45 R
Table 4 EDS result of Al;,(MnCu);Si, particles

Mole fraction/%
Analysis point
Si Mn Cu
1 67.71 11.48 17.14 3.67
2 65.46 13.32 19.17 2.06
3 64.58 13.50 20.61 1.31

Average value  65.92 12.77 18.97 2.34

A Al-Cu-Mg =70 5 & 40 A AH B R At 2 5 i
B, 4 Al-Cu-Mg &4 Cu M Mg Jiif b
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Brih, FTLL Al-Cu R34 BAT S se b it
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B 7 ARE RIS AN RN RS 2A14 5 it AT AT
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Fig. 7 Bright field TEM images and selected area diffraction
spots of precipitates in grains of aged alloy after being held at
different temperatures for 12 h: (a) 160 C; (b) 200 C

B8 2A14 5G4 160 CHI200 CHIAL 12 h 51 TEM B
g

Fig. 8 Bright field TEM images of precipitates in matrix and
grain boundary of 2A14 aluminum alloy after artificial heat
treatment: (a) T-4; (b) T-8
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Ko BRAT RS2 0F ) s B, BTt i v 42k e A A1
BN AT 160 CHUEAM R, &417F
ECGE I (VS TR Y T o s R IR . PR AR
AN, R AR A S 5E F DA A R T
HPEH

2) MEEGETAAEREYS AlMn R i iAgs
FIFILTAY Al,(MnCu);Siy B 147 T F Ak, FFTH%
ET4L0M AR, BEAGHGEE), DG, i Ui ie s 4
PET 5 Alia(MnCu); Sip A0 BT LA 745 it i 7 v 3
N AR ISy
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