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ABSTRACT: Objective To study influencing pattern of different surface states on adhesion between silane hybrid
epoxy resin coating/2024 aluminium alloy. Methods In combination with the comprehensive performance of silane
hybrid epoxy resin coating and actual application, four kinds of common pretreatment ways were chosen to change the
substrate surface state. The drawing tester was used to test adhesion between coating/substrate on different substrate
surface states (substrate surface pH value, surface roughness of substrate, substrate surface energy), the relationship of
the substrate surface state and the adhesion between coating/substrate was studied. Results The state and shape of

substrate surface can affect coating adhesion and the root causes of affecting were substrate surface energy, substrate
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surface pH, and substrate surface roughness. Conclusion For silane hybrid epoxy resin coating, the surface treatment

methods of hot alkali cleaning can substitute for traditional chromate passivation. When the silane hybrid resin coating

epoxy coating thickness was 30 . m, the substrate surface roughness of the aluminium alloy can be controlled as Ra=

4.75 . m to ensure good adhesion, and the coating adhesion value was 8.84 MPa.
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Table 1 Four kinds of common pretreatment
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Fig.1 The valid state of adhesion test by drawing tester
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Fig.2 Adhesion test values after four kinds of common pretreatment

AL 2 A5 Z (IR 2 S ] LS ZE I

1) 101 43K FE B & 1 d5c /0, JEF 39 {E oy 3.24
MPa; 303 4L B 5 75 K, HoF- Y {E R 8.59 MPa;
HA PR 5 22 S8 . kel I, 3
PR 22 A RIS FAL B B AL B LS VR 2 I i 2%
S HAEH

2) 4RI BRI R OE TR S, RERE IR AR
FALM RR TR IZ M5 SRR, AT AL o A 1 1A% TR
Rtk

3) B 1A R 303 41 404 41, L RE I
FIEE S 5 H9 8.59,7.48 MPa., X 7 B 4% B2 £h i1k
AUAT BB AR G 4 AR A5 A RO PR, B8 i L ol 1 R
R A I RENGE R 2 SRR B A 1. A
i, 303 U XHRZMEE g m AR S oA, it
AL UL REGE I SR AR R IR 2 SR SR 2 M A A
255, T ELBE TR T A AL Al AA oAb B — e A
G TR R XU 2B sz IR 4 2R 5
R E S 4R BB R Ak A Sl W B T

4) M\ 101 ZHARBR 5] L, 4 a8 LR 2 fai PR g HIL
B IE , 12 R EA R 30 wm 2247, 1 HEFfE 5 T 4
ALK 3.8 MPa. X {H# “1S0 - 4624 $i7 I 2 [k 2 110
R T IR)ZAR R (TR R T 250 pom B A B
N EDEIRE 5 MPa LT , A B AT H
BERTHHE , Z R 2 LA E B R

2.1 EffREpHEXREME RIS HT

202450 G IR L AL PR , R ISR anA 3
Jiw , SMURTT IS 5 iR e 1w (B 4) A1 B, LYy

M oA 5 o [l oR AR 5 X pH IS0 3R
TVET pH A2 , s B R R T pHAE M 9.5,
PUBRFT I S i RE R AT pHAELN 7.0 Rl SR AL
BERBHS A K i R IR B 2 B A5 0k 2
fEE b R S G &5 R Z B R A 2E RN B
W T S5 A B Al—0—Si i . IZ R RN R
K f# —Si—OC,Hs+H,0——Si—OH+C,H,OH (1)
44y —Si—OH+—Si—OH—>—Si—0—Si—+H,0
(2)
Bl —Si—OH+Al—OH—>—Al—0—Si—+H,0
(3)

[

P13 BAGRI VL IR K 1T SEM TR A3
Fig.3 The sample surface morphology after hot alkali cleaning
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Fig.4 The sample surface morphology after mechanical polishing
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Table 2 Surface energy of two substrates
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0.0019 25 1.0815
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Fig.5 Contact angle test
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Fig.6  The macro morphology of substrates with different roughness
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Table 3 Test values of roughness Ra after grinding and polishing
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Fig.7 Adhesion test values of three groups of samples
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Fig.8 Relational diagram of substrate roughness—coating adhesion
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