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Abstract: The susceptibility of welding samples of 7A52 aluminum alloy to stress corrosion cracking
(SCC) was evaluated using the slow strain rate test (SSRT) and direct tension stress corrosion test.
The microstructure was also investigated after the SCC test. The results show low susceptibility to
SCC of welding joint by 5A56 welding wire, metal inertia gas (MIG) procedure welded from both
side. It is also possible SCC at high level stress and high temperature. The SEM indicated there are
pores in welding part. High SCC sensitivity was expressed in high temperature or stress level. Sec-

ondary cracking existed on the fracture surface, large size secondary cracking increases obviously with

the higher of stress level.
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Table 1 Chemical composition of 7A52 aluminum alloy and 5A56 welding wire(mass fraction/ %)
Alloy Zn Mg Mn Cr Ti Zr Cu Fe Si Al
7A52 4.0-4. 8 2.0-2.8 0.2-0.5 0. 15-0. 25 0.05-0. 18 0. 05-0. 15 0. 05-0. 20 <0.3 <C0. 25 Bal
5A56 0.5-1.0 5.6-6.5 0.3-0.4 0.10-0. 20 0.10-0. 18 0.10-0.18 <0.1 <0.2 <0. 35 Bal
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Table 2 Mechanical properties of welding sample

Tensile strength/MPa Yield strength/MPa
284 170 7.7

Elongation/ %
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Table 3 Mechanical properties of 7A52 in silica oil and
3.5%NaCl at the strain rate 5X 10 °s™!

Rate of Fracture Tensile
Temperature Elongation
Solution area time strength
/C /%
reduce/ % /min /MPa
Silica oil 25 13.5 19.9 477 351
25 11.8 17.4 420 342
35 12.5 19.3 441 340
3.5%NaCl
45 13.7 19.7 487 336
55 11.6 19.0 411 319
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Table 4 Mechanical properties of 7A52 in silica oil and

3. 5% NaCl at the strain rate 5X10 75!

Rate of Fracture Tensile
Temperature Elongation
Solution area time strength
/C /%
reduce/ % /min /MPa
Silica oil 25 13.5 20. 8 4826 340
25 13.5 23.7 4788 329
35 10. 6 15.6 3753 319
3.5%NaCl
45 10. 4 17. 4 3700 307
55 5.8 9.2 1449 227
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Fig. 1 The effect of temperature and strain rate on elongation (a) and rate of area reduce (b)
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Table 5 SCC susceptibility at 25°C and different strain rates

Rate of
Strain Elongation/
Solution area Pes/ Py Tssrr
rate %
reduce/ %

Silica oil 13.5 19.9
5X10 0s7! 87.4%  0.02

3.5%NaCl 11.8 17.4

Silica oil 13.5 20. 8
5X10 7s7! 100%  0.03

3.5%NaCl 13.5 23.7
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Fig. 2 Fracture morphology tested in silica oil at 25°C and different strain rates

(a)s(b)5X10 6s 1;(c), (d)5X10 75!

B3 ORI BE Y 3.5 06 NaCLIE W o, I A8 i3y 5310 7s™ R S {9 7 LB 5
(2)25°C; (h)357C ; (0)45°C ; ()55°C

Fig. 3 Fracture morphology tested in 3. 5% NaCl at different temperatures, the strain rate 5X10 7s™!

(a)25°C ;(b)35°C ; ()45°C ; (55T
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Fig.4 Fracture morphology tested in 3. 5% NaCl at different temperatures, the strain rate 510 657!
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Table 6 Mechanical properties of 7A52 at different conditions

Rate of Tensile
Elongation/ Fracture
Sample area strength/
% time/min
reduce/ % MPa
With notch 3.8 8.5 137 60. 1
With surface coating 8.1 17.2 288 306
Without heat treatment  18.9 20.2 507 335
Heat treatment 12.5 19.3 441 340
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Table 7 The results of direct tensile stress corrosion

test for 7A52

Temperature  Applied Load/

F/N* Time Note

/°C stress/ % MPa

50 85 0/3 90d No fracture

60 102 0/3 90d No fracture
35 70 119 0/3 42d No fracture

80 136 0/3 42d No fracture

90 153 0/3 42d No fracture

50 85 0/3 90d No fracture

60 102 0/3 90d No fracture

_ 70 119 0/3 90d No fracture

o0 80 136 0/3 90d No fracture

90 153 2/3  46h,149h

95 162 1/2 32.2d

* F-Number of the fracture sample; N-Number of the total sample
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5 55°CH 3.5%NaCl+0. 5% H, 0,
Fig.5 Microstructure after direct tensile stress test in 3. 5% NaCl+0.5% H>0; at 55°C  (a)90 % 0.2 3 (b) 95 Yoy, 2
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Fig. 6 Residual tensile strength after direct tensile stress

test for 90 days in 3. 5% NaCl+0. 5% H, 0, at 55°C
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Fig. 7 Microstructure after direct tensile stress test in 3. 5% NaCl+0. 5% H;O; and residual strength measurement
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Fig. 8 Residual strength after immersing 90d without loading
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