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Abstract: In order to solve the problem of easy-corrosive metal parts of new energy vehicle body, waterborne epoxy
resin as binder and zinc powder as active anti-rust pigment were used to made zinc-rich waterborne epoxy coatings.
By optimizing the ratio of raw materials and improving the preparation process, the influence of different factors
on the performance of the coatings were deeply explored. The corrosion resistance, microstructure, adhesion,
hardness and other properties of the coating were studied by electrochemical workstation, salt spray test box,
scanning electron microscope and other equipments. The results show that, when the mass fraction of zinc powder
is 80%, the mass ratio of waterborne epoxy resin to curing agent is 4 : 1, and 0.5% dispersant and 0.3% leveling
agent are added, the coating has the best comprehensive performance and shows a better application prospect in the
field of new energy vehicle body protection.
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Tab.l Reagents and equipment used in the experiment
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Fig.1 Infrared test spectra of waterborne epoxy zinc-rich

coating
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Fig.2 Polarization curves of coatings with different zinc

powder contents
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Tab.2 Electrochemical data of polarization curves of

coatings with different zinc powder contents
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60 —0.64 1.81x108
70 -0.77 1.66x10°
80 -0.69 1.61x10°7
90 -0.63 4.34x1077

el w5 NI P2 Y sk Vi pin i RS Rd i
HEATER, TIETE o KA IR ORI VE T, 3R
JE PR IRECRT T T e & B N, A S
RAHRIRIS, FEIRIE A TE RALBR ARG . 1X
L6 LI ARG I A B SR it TS IEE, kT
B P B S R HEAT 5 A4S S P LA PR OK, T e
PERE T B

B39 AR BB & B IR IZAE3.5 wt.%NaCIE
HIR AN [FJ I T i (0 s AL 22 BT« £ENyquist ]
R BRSO I e P X A AR
ATRAL, TR 2 5 2 AR 5T 18] f) v r 6 7% H

b
( )108 _

107

12/ (© em

102 1 1 1 1 1
10! 10° 10* 10? 10° 104
F/Hz

(b) Bode &

d
@ 6.1<10°

o

X

S
2

5.2x107

w IS 3]
g X X
o o o
= = =

2.4x107
210"}

100 25x0°

50 60 70 80 90
W,/ (Wt.%)

d) |ZE R
B3 ARESEHEERETE 3.5 wt.% NaCl 3R P28 EE L ERITE

Fig.3 Electrochemical impedance spectroscopy of coatings with different zinc powder contents after immersion in 3.5 wt.%



2026 & 3 H

L E 5 H W

AR B 3 (M 396 ) -89 -

BH, 0 == A AR P R AR A0 B 28 B i) 42 K/
M 3@ T LAE iR )E RELH FHPTI, #
HRIZRADER .. Kbk & EA50% 1=
BHHLIE RN, IR 22, IR ORI
I, WRIE NIV EER CIETE U B 45 H, 2
BEMHE N BHBR AR A . BEE B N, B4R
BTG R, TESO% LKy i I i IA B fe KAH, X2
DR M G BN B 60 7E 3 2 TR TR A T i 8 HLEU A 1 3
WRZ%, S5 T R I BE VR R AT R A 2= AR e
MBI IR BI90% T, FHUICEAZRN N, HEhT
BmoEdE, WETEME S KEREREIS, N
M RSALRR, X LR 2 9 Ji il /i ot $2 5 1% il
W, IEBHRE, SEREN R TR

BI3(b) AR R EEH & B3R E I Bode Bl . A
EI3(b) AT UE HTEARAIX, B Sk & 2 135
WEBHPUBE RGN, TEERRY 3 B N8 0% i 1A 3] U
18 o TEEFRD 5 5 90% I 18 B e I AH - 3% i I 80% £
W IR E TR e RE AR T, X 5 Nyquist B173
2R —5.
2.3 AETG)HHR

MBI RV RN B B i 2 B A E 2R T
BEERE T m, SRBERERIZEIG N, HPeekh
TENSO% MR B IRX KB EERE. FAaH
AR, M 50%F190% & & HR 2 2k P s K . 1X
FEN80% Sk & AT, B TERE IR LS T
HL DR 4, I BE DRI 5 AR sk 2D A S I )R 0+ Ay
fife, SCREMEI RRN A R A A RS AR, Bt
i 2R S i 5 ] 14 77 T R A 3850 A Bk Y 8% gk — 21
R T SRR EE . RS B IR B AR IR
G mi N EE S MR, i v W DR R T 5R
SEREILEE 2 . IEREMESBIE, R

100.0

995

R ORI 42t/ %%
8
[=]

0 2(.]0 4(I}D 6(I)0 8(;0
T/°C
B4 TRIHEMSERENARELZ
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zinc powder contents
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Tab.3 Adhesion test results of coatings with different mass

ratios of waterborne epoxy resin to curing agent
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Tab.4 Hardness test results of coatings with different additives
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