5524 5 12 ) PEESEEEFIR 2014 4£ 12
Volume 24 Number 12 The Chinese Journal of Nonferrous Metals December 2014

TEHES: 1004-0609(2014)12-2995-07

WL B 38T 2519A SRS S Fuhz 718 1R 1% 58 Y 22 M

FEA 2, oHAE N IR B, A, KA

(1. FrR% MERE S TR B, KD 410083;
2. PRI AR RREES TREFHE AR, K 410083)

OE. WX FA(DCB)NY. S A% A I e BB S A B S UL I 00 2519A 55 bt )
JE BRI . S5 REW: WTEEIN AL TOl6 T20F 2519A 44N g JE P24 THE N Sy s EE R 74 29.07
MPam'?, Lt T87 BHAE MK T 4.79 MPam'?, 5 T87 BB A &ML, TII6 &40 & SARAL FHBLEN, WAk
MR 44 TII6 AF T RCK A NADEEA, 5 T87 SMASAMIL, %& &b LI i (PFZ)R A,
AR TN L Re B . (0 TOl6 L ZEARMEL ORI B B T8 FHE B K40 /N GP X, T80 i K #R%E
SRR 0O, TR R OB IE, IR AT o X 5 TH K S T 3L 2519A-T16 H A5 I 1 il
PERE S T87 G BIMAR LIS AT N B, (HI )2 PERETIZ i T~ T87 A& 1.

KRR 2519A A S WIS N iU S

PESES: TGl46 SCERFRERD: A

Effect of interrupted aging on stress corrosion resistance of
2519A aluminum alloy
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Abstract: The influence of interrupted aging on the stress corrosion resistance of 2519A aluminum alloy investigated by
double cantilever beam (DCB) test, polarization curve test and transmission electron microscopy(TEM). The results show
that the stress corrosion cracking threshold of 2519A-T916 aluminum alloy is 29.07 MPa'm"?, decreased by 4.79
MPa'm"? when compared to 2519-T87 aluminum alloy. In addition, 2519A-T9I6 aluminum alloy has a smaller
polarization resistance and a higher polarization current than 2519-T87 aluminum alloy. On one hand, after T9I6
treatment, 2519A aluminum alloy produces plenty of finer precipitates and narrower precipitate-free zones (PFZs) than
2519-T87 aluminum alloy, which results in the increase of the stress corrosion resistance. On the other hand, the
numerous, finer and denser GP zone that created during the process of interrupted aging at a low temperature transforms
into continuous 6'(6) phase, which leads to the increase of the corrosion channel after the re-aging process. So, the
velocity of corrosion is accelerated. Because of these two competing reasons, the stress corrosion resistance of
2519A-T916 aluminum alloy are just a little lower than that of 2519A-T87 aluminum alloy, while the mechanical
properties of 2519A-T916 aluminum alloy is much higher than those of 2519A-T87 aluminum alloy.
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Table 1 Chemical compositions of 2519A (mass fraction, %)
Cu Mn Mg Ti Zr Fe Si Al
5.80 030 020 0.05 020 020 0.10 Bal

2 2519A-T87 Fll 2519A-T9I6 FA 4 1) 23 1 2F 1k g
Table 2 Mechanical properties of 2519A-T87 and

2519A-T916 aluminum alloy at room temperature

Yield Tensile  Elongation/ Hardness,
#lloy strength/MPa strength/MPa % HV
2519A-T87 435 470 9.5 145.6
2519A-T916 501 540 14.3 167.2
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Fig. 1 Photos of internal situation of 2519A after DCB tests:
(a) T87, S-L orientation; (b) T87, S-T orientation; (c) T916, S-L

orientation; (d) T916, S-T orientation
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Fig. 2  Relationship between stress corrosion cracking

propagation rate and stress intensity factor of 2519A-T87

aluminum alloy
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Fig. 3 Relationships between stress corrosion cracking
propagation rate and stress intensity factor of 2519A-T9I6

aluminum alloy
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Table 3 DCB results of stress corrosion resistance of 2519A

aluminum alloy

Platform
. Crack growth
o cracking Kisce!/
0 irection rate at end o
Alloy D d of

propagation (MPa'm"?)

test/(m-s ™!
rate/(m's ") ( )
87 S-L 2.85%X107° 34.75 1.16X107'°
S-T 2.59%X107° 32.96 5.79x 107!
S-L 4.09%x107'° 30.23 5.79x 107!
T916
S-T 463X107° 2791 5.79x 107!
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Table 4 Fitting results of polarization curves of 2519A

aluminum alloy

Polarization Polarization Polarization
Alloy potential, resistance, current,
Y R,/(Q-cm?) IyA
T87 -0.392 16359.7 4.777X10°°
T9I6 —0.427 12975.2 4.924%x10°°
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Fig. 4 Potentiostatic polarization curves of 2519A aluminum

alloy
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Bl 5 2519A #8441 TEM 1%

Fig. 5 TEM images of 2519A aluminum alloy: (a), (¢) T87 temper; (b), (d) T9I6 temper
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Table 5 Size of PFZs and grain boundary precipitates of

2519A aluminum alloy
Size of grain boundary
Alloy  Width of PFZs/nm
precipitates/nm
T87 39.88 53.77
T916 36.57 32.66
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