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Abstract: The aluminum alloy samples were anodized in the phosphoric acid solutions and their adhe
sive properties were studied by the lap-shear test, peel test and wedge test. Prior to phosphoric acid
anodizing (PAA), thealloy surfaces were deoxidized by alkali etching ( AE), sodium chromie-sulfuric
acid etching (FPL), sodium chromie-sulfuric acid-hydrofluoric acid etching (TAD) , sulfuric acid etch
ing (P2) or low volts phosphoric acid anodizing ( LVPA A). The results showed that the adhesive
bonding strength and durability of the alloy were influenced by the different deoxidization processes.
Their adhesive bonding strength increased in the order: FPL> LVPAA> P2or TAD> AE; their dura
bility increased in the order: AE> LVPAA> FPL. P2> TAD. Their comprehensive adhesive propes
ties increased in the order: FPL or LVPA A> P2> AE or T AD. Because FPL solutions contain poison-
ous chromate, low cost and environmentfriendly LVPAA and P2 methods are very promising.
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Table 1 Different deoxidation process
Deox idation Composition Operating
process of solutions condition
10% NaOH 60 , Smin,
AE
(mass fraction) slightly stirred
54g/ L NagC I‘207+
Room tem perature,
TAD 100mL/ L H2S 04+
3min
10mL/L HF
60g/ L NayCr07+
68 , 10min,
FPL 300g/ L H2SO4+
slightly stirred
1.5g/ L 2A14
P2 370g/L H, SO 4+ 65 , 10min,
150g/ L FeSO4 slightly stirred
Anodizing under a
20% 2% H3PO4
LVPAA . voltage of 7V 2V for
(mass fraction)
10m in at 30 2
1.2
GB7124- 86
, ( Instron
4706) , 2mm/ min, 20mm
15Smm
180 GB/T2790- 1995 ,
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100mm/ min
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Fig. 1 Effects of different deoxidization process on
lap-shear tensile strength of adhesion joints
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Fig. 2 Effects of different deoxidization process on 180
peel strength of adhesion joints
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Fig.3 SEM micrographs showing different deoxidizing pretreated surfaces
(a) LVPAA; (b) FPL; (¢) P2; (d) AE; (e) TAD
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Fig.4 FESEM images of PAA film pretreated by LVPAA > FPL P2> TAD
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Fig.5 Effects of different deoxidizing process on

durability of adhesive joints of aluminum alloys
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energy release rate with exposure time
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