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Effects of surface mechanical treatment on coherent strength and
intergranular corrosion of coated 5xxx aluminium alloy
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(1. School of Materials Science and Engineering, Central South University, Changsha 410083, China;
2. Naval Institute of Technology and Equipment, Beijing 102442, China)

Abstract: Metallographic microscope, electrochemical impedance spectroscope and scan electron microscope were used
to study the effects of surface mechanical treatment (shot blasting and polishing) on the coherent strength and
intergranular corrosion (IGC) of the coated 5xxx aluminium alloy. The results show that the surface mechanical
treatments (shot blasting and polishing) can markedly improve the adhesive strength by increasing the cleanliness and
roughness of the substrate. The adhesive strengths after shot blasting and polishing are elevated by 198.7% and 167.4%,
respectively. The IGC resistance of the substrate after surface mechanical treatment obviously decreases, while the IGC
resistance of the coated alloy significantly increases. Moreover, the corrosive resistances of the coated alloy and the
substrate after shot blasting are both better than those after polishing.
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Tablel Chemical composition of tested alloys(mass fraction,

%)

Si Mn Cr Cu Zn
0.2 0.8 0.09 0.28 0.05
Fe Ti Mg Al
0.7 0.05 4.6 Bal.
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Table 2 Samples No. and surface mechanical treatment states

1 2 3
Original Shot blasting Polishing
4 5 6

Original+coating  Shot blasting+coating Polishing+coating
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Fig.1 SEM images and EDS pattern of surfaces of alloys before and after mechanical treatment: (a) Original surface; (b) EDS

spectrum of area 4; (c) Shot blasted surface; (d) Polished surface
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Table 3 Test results of tensile shear strength of coatings on

metals
Sample No. Tensile shear strength/MPa Average/MPa
4 3.88 3.78 3.95 3.87
5 11.67 11.76 11.24 11.56
6 10.18 10.10 10.77 10.35
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Polar bonds Connections between coating and reactive points

= &

Substrate surface after shot blasting

7

Reactive points
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Fig.2 Schematic diagram of combination between coating and substrate

Substrate

25um
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Fig.3 Cross-sectional metallographs of alloys after IGC test: (a) Sample 1; (b) Sample 2; (c) Sample 3; (d) Sample 4; (e) Sample 5;

(f) Sample 6
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Fig.4  Maximum corrosion depths of IGC for alloys after

corrosion under different surface treatment conditions
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Fig.5 Macro-morphologies of samples after IGC test: (a) Sample 1; (b) Sample 2; (c) Sample 3; (d) Sample 4; (e) Sample 5; (f)

Sample 6
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Fig.6 EIS Bode graphs of coated samples in 3.5% NaCl
solution for different times: (a) 30 min; (b) 7 d
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Fig.7 Equivalent-circuit diagrams of coated samples in 3.5%
NaCl solution for different times: (a) 30 min; (b) 7d
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1) AU AL FE (A FIHT ) BESEG I 55443 18 (1)
TEGBERRRE S, WP iR S AR 45 Gk
RIS, )75 HARSS SR E411.56 MPa, LR
AR RO 3 1 198.7%; RIMITEE G, W2 5HAA
() 45 4 SR % 24 10.35 MPa, bR Ak B8 AE o 75 32 v
167.4%.

2) ATHCR AL FIARE, W AHT AL B S,
AACTRITRS e D)5 b R PRI, FLPB A A 3L PR R i i
PR ey, TR A TP i A 1) B R ) JE e o 88
504 70 um A1 80 pm.

3) WIRDFIFT B IS, WA AR RS s, PG T
R BB N BN S5 I, 5 8/ 2 R 2R R T A 1
AT WD SRR I AR AR R AT TP AT
JE RS, WERDFIFT IS J5 A 4 S AR TR 5 K s T JE ot
RS54 10 um AT 15 pm.
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