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Table 1 Chemical compositions of aluminium alloys (mass%) 
- - ---- 

alloys Cu Mg Mn Cr ~1 Fr Si Zn Ni Ti Fr+Ni others 
- 

2A12 3.8-4.8 1.2-1.8 0.3-0.9 - 1 )  50.50 50.50 50.30 50.10 50.15 50.50 50.10 

7.404 1.4-2.0 1.8-2.8 0.2-0.6 0.10-0.25 bal. 50.50 S0.50 5.0-7.0 - - - 50.10 

2D12 4.41 1.48 0.52 - bal. 0.15 0.7 - - <0.05 - - 

7804 1.68 2.51 0.26 0.15 a .  0.20 0.06 5.75 - - - - 

Table 2 Mechanical properties of aluminium alloys 

alloy$ identity tensile strength I MPa yield strength / MPa elastic modulus / GPa elongation / % 

2A12 cp30 mm har, T4 549 

7A04 cp40 mm har. T6 587 

2D12 30 mm plate, T4 69.4 

7804 40 mm platr,T741 - 

Table 3 Environmental parameters of different atmospheric stations in  2003  

T I T  relative humidity / % rainfall days of rain sunny time wind spred 

average max. min. average min. /mm Id I h / m.5-I 

Beijing 9.6 37.5 -17.0 71.0 53.0 387 57 1854 2.4 

Qingdao 12.6 30.0 -8.2 77.0 30.4 717 86 - 5 .O 

Hainan* 25.3 31.1 19.1 85.0 65.0 1452 105 2646 1.4 

* Data measured at marine platform in Wanning 

Table 4 Concentration of different atmospheric corrosion pollutant in  2003 

continuous method / rng-dm-led-' rain analysis / rng.rn4 natural dust / g.crn-2.n~onth-' 
-- -- 

NO2 H,S rate of sulphatr ammonia sea salt pH SO: C1- water soluble water insolublr 

* Data measured at marine platform in Wanning 
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imens exposed to different environments 

applied stress accordirig to B~i j ing Qingdao Wanning 
alloys 

percentage of yield strength 1 7c 'E I  N* time I  d F I N *  lime 1 d F I  N* time 1 d 

* F-number of the fracture sample; N-number of the total sample 

Fig.1 The fracture microstructure of 2A12 alloys exposed in Tuandao island station applied stress according to per- 

centage of yield strength ( a )  60%, (h) 70%, ( c )  80%, ( d )  90% 
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Fig.2 ?be fracture microstmcture of 7A04 alloys exposed in Tuandao island station applied stress according to per- 

centage of yield strength ( a )  70%. (b )  90% 

Fig.3 The fracture rnicrostmcture of 2A12 alloys exposed in Wanning station applied stress according to percentage 

of yield strength ( a )  70%, ( b )  90% 

Fig.4 The fracture ~nicrostmcture of 7A04 alloys exposed in Wanning station applied stress according to percentage 

of yield strength ( a )  70%, ( b )  80% 



Table 6 The SCC results of direct tension specimens ex- Table 7 The SCC results of pre-cracked specimens es- 

posed to different environment posed to different atmospheric environments 

applied stress according average time to failme / d alloys lest data Beijing Tuandao Wanning 
allovs to percentage of ---- 

yield strength / '% Beijing** ~ i ~ ~ d ~ ~ * *  wanfling** KCx, / MPa - m-'" 20.1 11.1 
--- 7B04 

60 (da Id t) ll /me s-l 1.03~10' 3.26xlO-'O 
no rracking testing 

70 K,,, I MPa . m-In 14.0 2.40 
2.412 no cracking no cracking 2D12 

80 1017(3/5*) (da /dt) U /m.s-l 2 . 6 4 ~ 1 0 ~  2 . 2 1 ~ 1 0 ~  

*F-number of the fracture samp1e;N-number of the total sam- 

p l ~ .  ** Specimens with 60% u".~ and 80% were exposed on 

June 1 s t ,  2001. and with 70% uO., and 90% %2 were e x p o s d  

on Nov.20.2002 in Qingdao and Beijing respectively.Speci- 

mens with different stresses were exposed in Wanning on Nov. 

8.2002 
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Fig.5 The curves of crack propagation rate vs. stress intensity factor ( a )  7B04 in Tuandao, ( b )  7B04 in Wan- 

ning, ( c )  2D12 in Tuandao, (d)  2D12 in Wanning 
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Table 8 The SCC result of C-ring specimens altrrnative 

immersed in 3.5% NaCl 

applied stress according 
alloys to percentage of yield F / N time / d 

strength / % 

60 1/10 3.8 

Fig.6 The fracture ~nicrostructure of alumium alloys exposed in Tuandao and Wanning (a) 7B04 in Tuandao, 

( b )  7B04 in Wanning, ( c )  2D12 in Wanning, ( d )  2D12 in Tuandao 

Fig.7 Thr fracture microstructure of 2A12 alloys alternately immersed in 3.5% NaCl applied stress according to 

percentage of yield strength ( a )  70%,  ( h )  90% 



Fig.8 The fracture microstructure of 7A04 alloys alternately immersed in 3.5% NaCl applied stress according to 

percentage of yield strength ( a )  60%, ( b )  80% 

Fig.9 The curves of crack propagation rate vs. stress intensity factor in 3.5% NaC1, ( a )  7B04, (b)  2D12 
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Table 9 The SCC result of direct tension specimens soak Table 10 The SCC results of pre-cracked specimens of 

immersion in 3% NaCl + 0.5% H202 aluminium alloys soak immersion in 3.5% NaCl 
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Fig.10 The fracture microstructure of a luminum alloys soak immersion in  3.5% NaCl, ( a )  7B04, ( b )  2D12 
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INFLUENCE OF DIFFERENT ENVIRONMENTS ON STRESS CORROSION 
CRACKING OF HIGH STRENGTH ALUMINUM ALLOYS 

ZHANG Xiaoyun , SUN Zhihua, LIU Minghui , TANG Zhihui , LI Bin 
(Beijing Institute of Aeronautical Materials, Beijing 100095) 

Abstract: An investigation of the stress corrosion cracking resistance of high strength aluminum alloys 2A12 and 

7A04 in different atmospheric environments were presented, results were compared with those obtained in labo- 

rato1-y accelerated tests. C-ring and direct tension stress corrosion specimens were taken from the short transverse 

grain and the longitudinal direction of aluminum alloy stick respectively, applied stress levels were 60 ,  70 ,  80 

and 90  percent of the The atmospheric stress corrosion tests were exposed to three different atmospheric test 

stations in China, one in Beijing, typical semi-rural atmosphere, others in coastal city, Qingdao (East of Chi- 

na) and Wanning (South of China). In the meantime, alternate immersion and direct tension stress corrosion im- 

mersion in salt solution were conducted in laboratory condition. The results showed that SCC performance of alu- 

minum alloys could be evaluated within one year in marine atmospheric environment, otherwise, only exfoliation 

corrosion or pitting was observed. The alternate corrosion results showed that SCC of aluminum alloy was consis- 

tent with outdoor exposed samples in the marine atmospheric environment. 

Key words: marine environments, atmospheric corrosion, accelerated tests, SCC 


