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Effect of Roughness on Adhesion of Waterborne Coatings

CHEN lJing’
(Department of Automotive Engineering, Guizhou Jiaotong Polytechnics, Guiyang 550008, China)

Abstract: As a corrosion protection, waterborne coating has the advantages of clean and environmental
protection, which is in line with the general trend of national environmental protection. However, com-
pared with solvent coating technology, its film adhesion is limited, leading to its slightly poor corro-
sion resistance, which has become an obstacle for its widespread application. In order to obtain the coat-
ing with good performance, sand particles of different sizes were used for sand blasting as the pretreat-
ment process, and waterborne coating was selected as the coating protective layer. The deformation,
roughness, film thickness and corrosion resistance of the sample were tested. The results show that the
sand particle size is large, the roughness is large, the coating and the matrix are well bonded, the adhe-
sion is large, and the corrosion resistance is good.
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I EE A 9 6005 Fr 5 46 45#H0 55 202 AN AN,
KRS B2 Ry 1.6 pmo 6005 55 G 4 4S#H9 10 i LA
100 mmx70 mmx5 mm. 202 A 45 Wik A A% .
100 mmx70 mmx5 mm, 100 mmx70 mmx4 mm,
100 mmx70 mmx3 mm, 100 mmx70 mmx2 mm,
100 mmx70 mmx1 mm. FEARB R L 1.
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Tab.1 The composition of the matrix materials

B UNY) TJOE KA/ (Wt %)
# C P S N Zn Cr Si Mn Mg Ti Cu Ni Al Fe
6005 020~ | 0.40~
- - - - [=<00.25| <0.10 | <0.20 <0.10 | <0.15 | - | &8 <035
HA 4 0.50 0.50
0.42~ 0.17~ | 0.50~
45#5 <0.035 [<<0.035| - - <025 - - - <025 - | 4B
0.50 037 | 0.80
202 17.00~ 4.00~ .
<0.15 | <€0.060 | <<0.030 | <<0.25 - <1.00| - [7.5~100| - - - | &
Nl 19.00 6.00
22 HEIITE 2.3 MHEgERET

WD T.75 WE g 1142 0.6 mm, JE /7 0.5 MPa, %
B 2% T 5 OB Bl 600~700 mm, M H N
0.55 m/s, 1 9efh ki 53002 80 H 100 H (120 H 5
150 H .

B T IR 2 —24 h T — 1 2 e —
24 b+ WAL E AN 3 mm, &= AW R ST
0.4 MPa, JIEIEH/E30~37 um, BIEE>100 pm.

JE AR5 E i S AN FE S SR H LS R Mitu-
toyo SJ210 FHRE 3 I ARG s b J MRS 2 . 6 FH
DP-2100 J52 [ 0] 24 S 3 P 4 58 22 P2 5 5 6 )22 A 2
i . % H DeFelskoAT-A $i7 4 13 4 2 BfY 25 7 &
16 IST-120 Fh 257 J55 ol 12 56 A5 1001 3 6% /2 i ol 1, 00
KA 5% NaClE W, pH6.5 ~ 7.2, 1R¥ 352 °C, %
SENEEE | AL JEI] 100 h, 50 SR 1300 he
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Mt b B R AR AL B AR R R, R
Tl R — Rk i ARt A 7w b b 2, 3K 3408
BB AR . (HOR R s it b J5 iR B AR TR K
HARRYE, JEJE R 5 mm (1) 6005 F1 4 42 5 45#35 i A
R A FDRL A AR RS0 5 il S TR . &
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G4 5 4SHE AN R G A% R, (A AR T R
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AT JE5 Dbk R AN A 3 e, i L LR e JEL A
K WSS VE N AT AL B T2 5 % IR R AR I )
B AR SCE E R IE MRS XA B T G sg e T
SRR T AR R TR S mm, 3 BERD S
T . WD )G AR AR G G a5 Rk 2.
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Tab.2 Deformation of matrix by sandblasting

IR/

Ly o W05 T A L
6005 14 % 5 ANFE SRR R o
AT
4544 s NG AR
37
s ANIF DR D, R T
37
4 NG R
AT
200 FERH 3 80~120 H , 2Z£)¥ ;120~150
B, AETE
80~120 H,28JE ;150 H , A~
? 37
| 80~120 H, ;150 H ,
AT

32 tHKEE

A 20t WD A BR SRR B AN SR 3, BRE 45
FEFEARAA R} (1% % DR B2 349 A AN [R) 2 B2 e pELAL
B R R TR 55 0 185 T 2 35 4 2 v kL b Tl ™
Hi, AFEZAN A S AL N A &, 4548 5 202
ANEAAE R X B S IR RA SRR G,
BG4 M TR, Tt LAAE AR [R] A 0 5 s 28807 1Y
YEF T I8 B 2 il ST IR RS FE(E AR o T 45#
B 202 N PA B Bl 78 AH R A RE -5 oo 28 far
VBRI B B A A 1, S0 3R T RERS B (4 /N o

BkE A 2 minb s ahRoR B i
KH 80 H B, W4 J5 T A i) 2 1 R RS B35 $5 {4 K
YIE M 23.9 umo WORCEURLEE SR 100 H B, MRS 3
(R 17.0 pm, KRS B AT T T RE . Bl BV RS0,
JEAR S AN AL, Sy 120 H BERDRS B 2E— 2500 S48
122 pme RS URBE R 150 H B RELRS B YI(E
(%55 8.1um,

X A5l i 4k WD fE A T A (]
FREERLAL , R0 B2 g 80 H I, SR UK 3 Y (8 Ky
20.2 pm. BRRORIEE 7 100 B A, MRS BEA BT R R
YIE M 15.0 pmo BRRLORLEE Ry 120 H i, HLRS B 4k
SRR YIE R 10,1 pm, APRLI0REEE A 150 H A,
FHLAE B2 i — 20 T %, S0 6.0 pm. 202 A E5 891k
R Wb e, T (N (R RE B fRLAE , R RS
A Ak 5 5 3 Ak 4S#E AR L, FERD R R SH R 80 H
100 H . 120 H 5 150 H iF, MBS B2 E K K A
20.0 pm.15.0 pm . 10.0 pm 5 6.00 pm.,
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R B4R BRI DR L AEEA AR 5 51
J S
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Tab.3 Roughness of matrix after sand blasting

oy A FERE B /um

R RLE/H 1# 2 3# 4 54 B )

80 232 24.0 24.1 23.7 24.4 23.9

B4 4 (6005) 100 17.6 173 16.5 16.8 17.0 17.0

120 12.6 12.4 12.1 12.0 12.1 12.2

150 8.1 8.0 8.2 8.3 7.9 8.1

80 20.1 203 20.0 20.1 20.4 20.2

R (454) 100 15.1 15.1 152 14.8 15.0 15.0

120 10.1 10.4 10.1 10.0 9.8 10.1

150 6.1 6.0 6.2 6.0 5.9 6.0

80 19.8 19.9 20.1 20.1 20.1 20.0

100 152 15.2 14.9 14.9 15.0 15.0

AN (202)
120 9.9 9.9 10.2 10.1 9.8 10.0
150 6.2 6.1 6.0 6.1 5.8 6.0
F4 REEENRER
Tab.4 The thickness of the coatings
Sl WRH | wm TRZ)E B fpm
1# 24 3# 4 54 )
A5 34.1 35.0 34.1 35.7 35.2 34.8
%0 THIA 101.0 102.1 104.2 103.3 102.2 102.6
100 iS5 35.2 35.1 34.9 353 34.8 35.1
b1 44 (6005) I}ES 101.2 103.1 103.1 104.1 104.1 103.1
IAGES 35.1 35.3 34.7 34.7 353 35.0
129 T 103.0 101.1 104.3 104.2 103.6 103.2
IiES 34.8 35.3 34.8 355 35.4 352
130 T 105.0 103.4 104.4 104.2 103.1 104.0
IiES 352 34.8 34.7 34.4 354 34.9
50 T 103.0 103.3 103.4 105.1 103.1 103.6
100 IiES 34.3 34.4 35.3 34.9 34.9 34.8
bR (454) Eﬁé 103.1 102.6 105.3 105.3 104.9 104.2
120 IiES 34.6 347 35.6 34.8 35.0 349
T 104.0 105.1 106.0 105.2 104.7 105.0
150 J[igE3 35.5 34.6 36.1 34.8 353 353
T 106.0 103.7 105.4 104.1 104.3 104.7
%0 /123 36.1 35.8 35.1 35.4 35.4 35.6
T 104.0 104.1 104.5 106.1 104.2 104.6
100 R 35.3 35.2 35.1 34.9 34.9 35.1
T 104.4 104.7 105.2 105.2 104.8 104.9
ANEEF(202) ;

120 R 35.6 35.6 35.7 34.9 35.1 35.4
T 105.0 105.3 105.0 105.1 104.6 105.0
150 R 35.2 35.6 35.1 34.7 35.4 35.2
THIE 105.0 104.5 105.5 106.1 105.3 105.3
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BF 25 Ty g SR N 5, B RV RORI AR AR /N 1
JEERRE A 3 3B BN, TR SR A0 A 4 (45#IN 5 202 48
B R AR . X TR A 2ok UE, Hmind
hRERIAE S 80 H B BB & 1 YA 4 10.10 MPa;
WPRIREAR S 100 B, BRI R B 1348 4 9.20 MPa,
ESRIAE A 80 H (AR M I R A 1)V 1L A B
T T RRAR s ARk A2k 120 H B BRI B 2 T 4k
SEFEAR , FIME LA 8.20 MPa; [fi 4R RRAE R 150 H
I, RIS 1 4{H 2928 7.40 MPa, X T 45#%4 ,

TR RRAR Ry 80 B, iR BRBE 1Y B & 1 (8 R
9.70 MPa; bRk AR K 100 H 2 R 5 S 241 N
8.70 MPa; Wb RRAZ N 120 H , 3 BREAYR S 14k 2k
RAR , ¥ ME 20 4 7.80 MPa; 1 24 @0k ki 424 150 H
BF, 8 I B 5 T Y9 2 M 7.00 MPa., X} 202 K
AR, Hmiab bRk 80 H , BB & 11
BIEH 9.70 MPa; i RCRAR R 100 H AR I T
PIE M 8.60 MPa; b hikifs Ry 120 H , BRI &
FIURSE AR, H 29 7.80 MPaj 1 2470 R ki 42 K
150 H i, B 5 T1 BB 274 6.90 MPa.
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Tab.5 The binding force of the coating
X WIRES A J1/MPa
Sk e/ —
1# 24 3t 44 S# HfH
80 10.10 10.10 10.30 10.30 10.10 10.10
100 9.20 9.30 9.30 9.20 9.10 9.20
442 (6005)
120 8.10 8.20 8.30 8.10 8.40 8.20
150 7.20 7.10 7.40 7.30 7.80 7.40
80 9.70 9.80 9.70 9.80 9.60 9.70
. ) 100 8.70 8.80 8.70 8.80 8.70 8.70
FIE B (45#)
120 7.90 7.80 7.70 7.80 7.90 7.80
150 7.10 7.20 6.90 6.70 6.90 7.00
80 9.80 9.70 9.60 9.70 9.50 9.70
100 8.60 8.70 8.60 8.50 8.60 8.60
A (202)
120 7.70 7.80 7.60 7.90 7.80 7.80
150 7.00 6.90 6.80 6.80 6.80 6.90
PR AR J2 2 2 B A ] ) AL, BIED
trd =

RORLARAR, R IR 3 B, i T2 2 SR IR AN R A
s 77 A 5%, TR RIOK PR B TRORL , BRI ) 15 5%
PRRTEDIR DL SC R U o BEVRSR TR R B BR , % 5
B AR T 2 A A T AR B M DX, AR
VRIS AEZ RIS T BE R, al = A i g RH
B A R A A T B S AT BRI S SRR R
Grmaia, A S I UL 1 R
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Fig.1 The adhesion between paint film and substrate



« 30 + Dec.2022

Plating and Finishing

Vol. 44 No. 12 Serial No. 357

& M B

TR TP BE R 45438 38 A2 AR E AR A

BB 2 T e BE L 26 6 bR IR IR 45 R
RAE S 80 H A R b J5 U J2 AT &2

1000 h B, W 2 0A B RV AR ST R

%, 1100 h i LA, 1200 h A0 I . kiAe

100 H M RLBTD 5 1R )25k 5 80 HEAZ

3.5

R HEAT 2 1000 h LR 2R G R 4F, 1100 h A<
L, 1200 h B3 N, RiAR S 120 H R DAL
5 1 IR 1T 2 800 h I 14y )20 A H Byt #
% A SRS, 900 h ISR I, 1000 h 1<,
W, RAR N 150 H R RmERb 2 J5 I 2 e ik
12700 h VR 2 A BB A S TR
4,800 h B UL, 900 h B a3 i,

x6 HHMBEEMABSEITER

Tab.6 Statistical results of neutral salt spray corrosion test
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FURR IR o BRERIAR RO, SRR AL BE RO, TR )=
SRRSO KL, BEE ) BUBOR Tind I8 e i
U o 2 EPRDRIAREIN  BRAT BB BE LB U
RS EEALS G DLEE , G 1 LEB/IN T i ik P fE
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4 #Hit
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T2 KRB R A B9 )2 s R A 4
45HE AN ER A RS 202 AR SRR BT RL , X R
AT T AR G 5 0 B o BRAFLL R S5

(U)X TR FUACR A F, wT LI 45 ot

(b) 1200h

2 80 ARV RIME Y 5 vk 3 R IR ik 38

Fig. 2 Corrosion test of coating film after sand blasting with 80 mesh
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