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®1 6061 BEEHLFERS
Table1 Chemical composition of 6061 aluminum alloy (/%)
Cu Mn Mg Zn Cr Ti Si Fe Al
025 015 110 025 016 015 060 0.60 Bal.

2 304 TEEWHLER S
Table 2 Chemical composition of 304 stainless steel (w/%0)
C Cr Ni Mn Si S P Fe
0.040 18.080 8.030 1.210 0.300 0.001 0.027 Bal.

®3 AEEETHIERKERNE
Table 3 Composition and specifications of different galvanic

pairs (mm>mm>mm)

Galvanic pair Group A GroupB  GroupC Group D Group E
Al 6061 101010
SS 304 55610 10x10x<10 15x%15x10 20>20x10 25>25x10

Rolling direction

‘RQJ!ing direction
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Fig.l SEM images of Al 6061 parts for galvanic pairs with different area ratios: (a, f) Group A, (b) Group B, (c) Group C, (d) Group D and (e) Group E
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Fig.2 Corrosion pit number and pit diameter of galvanic pairs with

different area ratios
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Fig.3 SEM images and EDS results of different types of corrosion pit
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Fig.4 Schematic of different types of corrosion pit
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Fig.5 Al 6061, SS 304 open circuit potential and Al 6061-SS 304

coupling potential in 30% nitric acid
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Fig.6 Change curves of galvanic current density with time of

galvanic pairs with different area ratios
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Fig.7 Polarization curves of Al 6061 before and after immersion
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Table 4 Tafel calculation results of related parameters

Material  Ecor/mV  icon/HA €m? B/mV decade™ S/mV decade™
SS 304 857 1.752 215.332 -176.929
Al 6061 271 0.243 200.440 —209.932
Al 6061,8h -24 0.154 199.960 -199.402

*x5 BHURFEITELER
Table 5 Corrosion rate calculation results
Material SS 304 Al 6061 Al 6061, 8 h

vigem?® s’ 5.08x<10™"° 2.27<10™ 1.44>10™"

X AN [ AR ) SS 304-Al 6061 HL X 11T 8 hi2
WIS, X AL6061 I AFEEAT B AR A & . 5 T 2
b, RER IR, eSS R0 T E 8. K 6.
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Fig.8 Polarization curves of galvanic pairs with different area ratios

Fz6 Tafel BERBHITELER

Table 6 Tafel calculation results of related parameters

Galvanic pair Ecor/mV  icon/pA €m? Bo/mV decade™p/mV decade™
W

Group A 8 0.028 155.039 —200.803
Group B =31 0.066 197.161 —201.207
Group C —42 0.102 193.162 —200.723
Group D —44 0.172 203.378 —-200.521
Group E —68 0.268 182.815 —266.596
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“-‘E o 25.0 Table 7 Theoretical and practical galvanic current ratio
; Galvanic pair Group A GroupB Group C Group D Group E
o [ Theory 1.00 1.60 2.60 4.00 5.80
o 18 16.0 .
Z‘ Experiment 1.00 2.36 3.64 6.14 9.57
£ 12}
04 9.53
5 6 6.15 #8 ARIEEMKFETH K-SHEHZR
2 6
e 2.61 Table 8 K-S calculation results at different significance levels
o
O 0 K-S Significance . . Critical value
A B _C . D E statistic, D level, o Relationship (scale by n) Results
Galvanic Pair
0.4 0.2 < 0.679 Accept Ho
O RRITTBLL AT b i 525 o o9 ) 0120 Accepths
R WIRIESET S8 0.4 0.1 < 0.774 Accept Ho
Fig.9 Corrosion rate calculation results of galvanic pairs with 04 0.05 < 0.859 Accept Ho
different area ratios 0.4 0.01 < 1.029 Accept Ho
0.4 0.005 < 1.095 Accept Ho
I ISH Th AR LG AR B AR I, B T VA B IR R A e 04 0.001 < 1.233 Accept Ho
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Effect of Area Ratio on Galvanic Corrosion Behavior of 6061 Aluminum Alloy
and 304 Stainless Steel

Zhu Huixin, Huang Zhiyong, Jin Guofeng, Gao Minna, Liu Dejun
(Institute of Missile Engineering, Rocket Force University of Engineering, Xi’an 710000, China)

Abstract: The galvanic corrosion of Al 6061-SS 304 in 30% nitric acid environment and the influence of different area ratios of cathode and
anode on the corrosion process of Al 6061-SS 304 were studied by immersion and electrochemical experiments. The surface morphology, number
of corrosion pits and electrochemical parameters of Al 6061 before and after corrosion were measured and analyzed by SEM, EDS and
electrochemical measurement. The results show that the corrosion driving potential difference between Al 6061 and SS 304 reaches 583 mVscg,
and Al 6061 is dissolution-corroded as the reaction anode. It can be seen from SEM images that there are three kinds of galvanic corrosion
phenomena after coupling, among which the micro-galvanic corrosion caused by the second phase particles coupled with the aluminum matrix is
the main type of corrosion pits. Meanwhile, the increase of the area ratio of cathode and anode leads to the decrease of the galvanic potential and
the increase of the corrosion current. The galvanic current and the area ratio of cathode and anode satisfy the quantitative relationship, and the
theory is in good agreement with the practice by K-S test.
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