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Table 1 Standards Related to Coatings and Pigments in National Standard and National Standard Amendment
Announcements Released in 2024
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Table 2 Standards Related to Coatings and Pigments in National Standard Announcements in
Foreign Languages Released in 2024
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Table 4 Standards Related to Coatings and Pigments in National Standard Sample Development Plans Released in 2024
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Table 8 Standards Related to Coatings and Pigments in the Industry Standards Abolished by the Ministry of Industry
and Information Technology in 2024
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The Application and Practice of “Green” Planning Concept
and “Reused” Paint Shop Equipment

ZHANG Jian-bo, WANG Da-ran’, SONG Shao-peng, LIU Su-min
(Beijing Benz Automotive Co., Ltd., Beijing 100176, China)

Abstract: Through the upgrade practice of the paint shop in the renovation project of BBAC's restructuring of BAIC Beijing Branch
with the planning concept of creating a "digitalized", "flexible", and "green" benchmark plant, this article mainly introduces
how to achieve a balance between environmental protection and investment in the process upgrade of a paint shop, while
maximizing the use of "old" equipment in the shop to effectively reduce the total project investment. We have explored and
attempted an environmentally friendly upgrade way for many old cars paint shops in China, which can be used as a reference

for the automotive industry.

Key words: green planning, IP2 process, dry scrubber, VOC, reused equipment
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Table 4 The Material Consumption Comparison between Manual and Automatic Painting
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The Application of Anti-slip Coatings in PCTC

HUANG Han-jing, WANG Peng, ZHAO Hong-xu, LI Shu-jun
(Guangzhou Shipyard International Co., Ltd., Guangzhou 511466, Guangdong, China)

Abstract: This paper provides a brief overview of anti-slip measures for Pure Car and Truck Carrier (PCTC), including the technical
requirements, selection, coatings system, application processes for commonly used anti-slip coatings. It also outlines the
design considerations for arrangement of anti-slip coatings. Based on practical experience from multiple products ships,
the paper proposes several on-site construction process solutions and offers recommendation for the application of anti-slip
coatings.

Key words: anti-slip coatings, PCTC, selection, arrangement, construction application
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Meeting the Domestic Demand, Serving the Global Market
——China Iron Oxide Industry’s Current Market Situation and
Development Goals

LIN Zhi-hua
(Iron Oxide Pigments Branch of CNCIA, Beijing 100079, China)

Abstract: This paper provides an overview of the current development of China iron oxide industry and elaborates the excellent
performance of iron oxide as a pigment. It introduces the downstream industries, regional users, and major manufacturers
of the iron oxide pigment industry chain as well as an overview and development trends of the iron oxide pigment market in
2024, the situation of the iron oxide market segment, and the situation of domestic iron oxide production enterprises, reviews
the characteristics of the iron oxide pigment industry’s development, and envisions future development.

Key words: iron oxide, current market situation, market segment, development trend
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Table 2 Global Iron Oxide Pigment Market in 2024
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Table 3 Operation of China Iron Oxide Market

A0y 2019 2020 2021 2022 2023 2024(Fiit)

A AEFERE I D 1.8 1.8 1.8 1.8 20 20

FER/Ht 58 54 57 63.7 58.93 62

BRIt 54 51 57 61 55.25 60

BREERAL I 3132 28.6 399 51.81 52.05 53
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Table 4 Situation of Iron Oxide Market Segment

SRy 2019 2020 2021 2022 2023 2024(THiit)
b 10.48 925 9.87 11.01 8.28 8.0
Bk 13.52 12.07 13.10 1442 12.74 13.0

e , ¥ 6.83 521 5.56 590 2.80 40
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Table 7 Proportions of Iron Oxide in Coatings
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Table 8 Situation of Iron Oxide Exportation
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Study on the Application of Nano Silica Loaded Ultraviolet
Absorber in Waterborne Acrylic Coatings

YE Chen-feng
(Fujian Jiaofa Hi-Tech Co., Ltd., Fuzhou 350004, Fujian, China)

Abstract: The aim of the study was to prepare acrylic waterborne industrial coatings modified with different mass fractions of silicon

dioxide (SiO,) nanoparticles and to investigate the effect of SiO, nanoparticles content on the coatings properties. To

characterize the coatings, infrared spectroscopy, scanning electron microscopy, mechanical properties and other tools were

used in the study. The results of the study showed that the mechanical properties of the coatings could be maintained at a high

level with the increase of the SiO, nanoparticles content and the gloss was improved. This indicates that the toughening and

strengthening effect of nano-SiO, on coatings is significant and can improve the mechanical properties and surface quality of

coatings. However, when the nano-SiO, content reaches a certain value, increasing the content does not continue to improve

the gloss of the coatings, and even leads to the deterioration of the surface properties of the coatings. This is because the

dispersion and filling effect of nano-SiO; in the coatings are influenced by the content, and after reaching certain content, the

phenomenon of mutual aggregation and accumulation between nano-SiO, particles will intensify, so that the surface quality of

the coatings will be affected.

Key words: nano silica, acrylic, waterborne industrial coatings
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Fig.1 Preparation Process of Nano-silica Grafted with Ultraviolet Absorber
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Table 3 Formula of Modified Nano-SiO,/Waterborne

Acrylic Coatings
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SiO, 7L
A0 0 100.0 0
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A4 0.15 110.8 0.30
AS 025 110.6 0.50
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Table 4 Formula of Nano-SiO,/Waterborne Acrylic

Coatings
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Table 5 Effect of Nano-SiO; on Glossiness of Waterborne
Acrylic Coatings

A JHEEE/Gu
A0 224 24.1 234
A2 23.6 23.5 24.5
A3 272 270 270
A4 258 16.3 26.1
A5 142 14.0 14.2
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B2 17.2 17.6 17.3
B3 14.9 14.8 14.7
B4 12.5 12.4 12.3
B5 12.0 11.8 11.9
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Table 6 Effect of Nano-SiO; on the Roughness of
Waterborne Acrylic Coatings
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A0 0.791 0.777 0.780
Al 0.748 0.743 0.717
A2 0.746 0.760 0.678
A3 0.690 0.680 0.677
A4 0.928 0.973 0.751
A5 0.984 1.082 1.161
B1 0.916 0.980 0.991
B2 0.920 1.010 0.916
B3 1.078 1.573 1.035
B4 1.124 0.945 0.983
B5 1.178 1.573 1.035
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Table 7 Effect of Nano-SiO; on the Hardness of Waterborne Acrylic Coatings
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Table 8 Effect of Nano-SiO; on the Flexibility of Waterborne Acrylic Coatings
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Fig.3 Contact Angle between Modified Nino-SiO,/Waterborne Acrylic Coatings and Water
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A Study on the Properties of Waterborne Chromium-free
Zinc-aluminum Coatings Material

WANG Qi-xuan
(Dalian University of Technology, Dalian 116024, Liaoning, China)

Abstract: A waterborne chromium-free zinc-aluminum coatings material was prepared, tested and characterized for its thermal stability,
microscopic morphology, electrochemical performance, and salt spray resistance. The research shows that after high-temperature
sintering, the coatings have a dense internal structure. The flaky zinc powder and aluminum powder are layered inside the
coatings, forming multiple barriers and prolonging the penetration path of the corrosive medium inside the coatings. The
coatings have good thermal stability. After 7 d of thermal stability tests, the viscosity and pH value of the coatings did not change
significantly. The self-corrosion potential of the coatings (—1.043 V) is lower than that of Q235 bare steel (—0.645 V), and the
self-corrosion current (/) of the coatings, 4.82X 10 ®A-cm ™2, is two orders of magnitude lower than that of Q235 bare steel,
1.94X10™* A-cm™>. The corrosion resistance increases from 1.14X 10> Q to 4.43X 10’ Q, indicating that the electrochemical
corrosion rate of the coatings is significantly reduced and can provide cathodic protection for the substrate. After 600 h of neutral
salt spray testing, the coatings film still maintains a good metallic luster, and there is very slight white rust on the surface.

Key words: chromium-free zinc-aluminum coatings, polarization curve, corrosion resistance
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Table 1 The Chemical Composition of Q235 Steel
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Table 2 The Formula of Waterborne Chromium-free
Zinc-aluminum Coatings
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Table 3 Performance Test Results of Waterborne Chromium-free Zinc-aluminum Coatings
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Table 4 Evaluation of Coatings Stability
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Microscopic Morphology of Waterborne Chromium-free Zinc-aluminum Coatings
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Fig.2 Polarization Curves of Waterborne
Chromium-free Coatings and Q235 Bare Steel
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Table 5 Polarization Curve Parameters of Steel Substrate
and Waterborne Chromium-free Zinc-aluminum Coatings

iﬁ# Econ'/V Ioon-/(A : cm—Z) Rplg
Q2354544 —0.645  1.94X107*  1.14Xx10*
IRPETCER AR —1.043  482X10°°  443%10°




FHEE KM THRFRREMEINERRR

U — P F—a—tk "R TCHL & 4, SR AR e A2 EE
ZnEAR, PRoEZn R AR RLAL 22 G T 559, R R R TR
G JRALS 2 AL BALO;, U IALO AL A

HEMRR
7

AT,
i .,

(a) 2 Fml X A7

A ARG v, T ELAEJE % I, R AR B AR 45 HY
ERCR

HFMRE00 h

—

(b) # %M iX.600 h/z

B3 kT ESESRRTI600 hEh ZiX eIk

Fig.3 Comparison of 600 h Salt Spray Test for Waterborne Chromium-free Zinc-aluminum Coatings

4 HiESRE

(DK PETCER BEER AR o i e (R IDE 751 (KHS560)
5 R Ry FnEE B 7£300~ 330 °Craila e st ¥ h 3k %%
TS0 A 2 i BN H R K (4 )8t
B, WA 2) 5 8 BeE  ALBRERAC U B NS AR Ry
FEapr i) % 2 2 S E5 4, A 30 1 ek Ay B e A
Kb S, AT BB B R, AR B R AT SRl EH

(2)if it A2 PERERAE , AP TCER BRI B
i A7 EE Q23S NI, HLA ZEME 398 mV, JE i B it
4.82X107° A - em ™ *HLQ2354 4K i il 1L 7751.94 X 10
A em” /N T IR, SR UL 1.14 X 107 Q3
RE] T 443X 10° Q, #4214 B A1 272 J5 o ) =3 1) . P
%, RTEAAH A TR HE P AR R 4

G AR B RIR R 2 Ao iR A TR AR
5E, 2T AR, RIS B Fip HIE S & %k A= B
T,

(4) 7k P TC % R i B IR 22600 h 2k 551
W, R, AR AT 4, R IWAKLE,
4 B B B i e b

e H AT FH I o8 B R R T A 7 i A Kk
% HZEHbIX, P2 SO MBS T, 48 P A R B R I R AR
JE T3 o FE N OB ST T RT LA MO P T8 B g i B i
W KA R e B Sy B 2 DA e BTG T (et 4% Vi

JEE 5505 THOM BLA BOR BE— PR ABEIE, AW S i
LICE R ERTR B AR PERERIIE T 1 2 Bl E A 135
PRECTRAYHE SR DA R AR SRIE R HIMAR , (L Stih ve BHHR
1328 20 PR A1 11 2 B FH o S TR K P T B R BRI R AR
RS BRI BT5 JES PR REFRIT A6 v B 7 i PERE , ARV
T AR W SR 5 5 ) o R — Bk, By
BT T L R AT S o

SE 3k

(U] 7 o M 2 B S 5 5 TE R Bk R AW T HE SR 0144
FHS42.,2021,35(13):13 128-13 138

[21 Bk & JR R R 1 B0 0 i 2 il & K PERERIF ST [D].
KIERIERL T K#,2021

(3] 2 R SCHOL PR 5 IR B S B R BRIk R
PERERISZIR[T] AR S4R.2020,34(2):105-109

(41 W)™ SC3K 3 B 5K S0 R 5 R B b & ROM OB PR R
PERERSENT]. 408} Tll 2023,53(2):14-19,26

(51 2 RS PF ot X (] 56 R PO B o B iR il 8 55
PERERIFIELT]. [ & i 5 B 7741 .2016.36(6):560-565

(61 ZRLIR.FE— SR AL B B 00 105 (LA F R 92 (D] R2 -
EEWRE Tk 44,2007

o & 5 8
CHINA COATINGS

BARTE| 4

Technical Research and Development



2024 12 B
December 2024

i & %R
CHINA COATINGS

%395 £ 12 Hf
Vol.39 No.12

FRREE BTSN AR FEBHIE R

st

% [ A

T ELFE R EMER AR XIEK?

1 BREEELE

i B HNEMRSELTERERER, BEHRAERIE.

ERBERNE,BEAEBE  713100; 2. BEm = 1LHRRNEIRA S BEFEAE 7131000

BT R A& BFENRER R ENT M, & TESR

WREZRRANTEHRSR, FEL S SR EREARED RRRHERHTEE RN, S T EEEMREAN
WHEEMRERERERETZ, R T EWMREMARIRE N T E KAZ R

R JRE: REMR: BREMR: RELZ
FE 55 TQ630.719
DOI:10.13531/j.cnki.china.coatings.2024.12.007

SCERERIZAD : A

X E RS 1006-2556(2024)12-0050-07

Preparation and Application of Epoxy Powder Coatings for
Vehicle Chassis

WEI Long’, LI Bin', YANG Peng-gang’, SU Zhi-guo’, LIU Xiao-ging
(1. Shaanxi Baotashan Credit Technology Co., Ltd., Xianyang 713100, Shaanxi, China; 2. Shaanxi Baotashan Paint Co., Ltd.,
Xianyang 713100, Shaanxi, China)

Abstract: According to the working environment and application requirements of vehicle chassis, epoxy powder coatings suitable for

vehicle chassis application were prepared by studying the influence of epoxy resin, curing agent type and dosage, additives,

etc. on the performance of epoxy coatings. Through the comprehensive performance test with polyester powder coatings for

high weather resistance surface coatings layers, the double coatings layer powder coatings system and application process

suitable for vehicle chassis were obtained, solving the problem of salt spray resistance and aging resistance in vehicle chassis

powder coatings application.

Key words: chassis, epoxy powder, polyester powder, application process
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Table 2 Results of Test and Characterization
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Table 4 Epoxy-dicyandiamide Powder Test Formula
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Table 5 Impact Resistance and Flexibility Test of Epoxy-dicyandiamide Powder Coatings
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Table 6 Effect of Imidazole Content and Film Thickness on Properties of Epoxy-dicyandiamide Powder Coatings
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Table 7 Epoxy-phenol Curing Agent Test Formula
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Table 8 Impact Resistance and Flexibility Test of Epoxy-phenol Curing Agent Powder
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Table 9 Effect of Imidazole Content and Film Thickness on Properties of Epoxy-phenol Curing Agent Powder Coatings
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Table 10 Performance Test of Epoxy Primer
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Table 12 Double Coatings Layer Performance Test
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Preparation of Tert-acrylic Latex for One-component
Exterior Wall Waterproof Coatings

ZHANG Ya-jie
(Guangdong BATF New Material Co., Ltd., Foshan 528300, Guangdong, China)

Abstract: By adjusting the ratios of soft and hard monomers, the type of emulsifiers, the content of vinyl neodecanoate and dosage

of initiators, the mechanical properties, weather resistance and water resistance were tested. A tert-acrylic latex suitable for

building exterior walls was prepared, providing certain guidance for the preparation of single-component tert-acrylic latex.

Key words: single component, exterior wall, waterproof coatings, tert-acrylic latex, soft and hard monomers
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Table 1 Raw Materials for Latex Synthesis
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Table 2 Experimental Equipment
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Fig. 1 The Basic Process of Emulsion Polymerization
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Table 3 Basic Formula for Tert-acrylic Latex A Liquid
Performance Testing

R ;) mlg
7K 15
£14:2:2500 Bl L L 0.19
TR 5 Bt 0.15
THTR 7 Btz 0.13
SR AW (EEIE) = 2
oNEL; 7 95
800~1 000 H & 4% = 17
LG AIFICAMP-95)  HiFEAE 0.1
RN B (PG) ke 0.7
53 B R IAE 0.5

Fie B3 R APERE MR AL J5 il Ak -
1.4 FRERERMIK
1.4.1  #RALRENK

FREC— 2 I Cm) W FURE 3 2 B T Tt i ks
FEMLCmy) b, BEEEFE MR 120 °CHIHERS FE T hJEHR
J R Cms), ARFE RO TR & &, RGNS T EEE

fea.



*®4 PAIKRBRMEENXERME T
Table 4 Basic Formula for Tert-acrylic Latex B Liquid
Performance Testing
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Table 5 Properties of Latex with Different Ratios of Soft and Hard Monomers

L/ QTR N AL 2% e/ %o W7k 2/ % Hlbae v A fa e
1:3 90.9 0.6l 7.1 Wit bikus
1:2 92.6 0.68 6.2 bibun bGibus
1:1 91.7 0.62 54 it Fiibes
2:1 932 0.42 34 Sliibus EGiRu
3:1 90.7 091 79 bibes Eiikes

6  ASEIERAE B EL 53T FLARBEMm K M  F1 21 RERD
PrEESMER R0
Table 6 Effects of Different Ratios of Soft and Hard
Monomers on Water Resistance, Mechanical Properties
and UV Resistance of Latex Film

KA A A B 1:3 1:2 1:1 2:1 3:1
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Table 7 Emulsifier Adjustment Formula
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Table 8 Influence of Emulsification System on
Tert-acrylic Latex
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Fig.2 Structural Formula of Vinyl Neodecanoate
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Table 9 Performance Test Results of Latex with Different

Vinyl Neodecanoate Content
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20 93.6 0.31 28 S UMb Ul
25 92.4 0.5 53 Wik R
R10 ANERFRER Z IHER & 23T 2R K 14

N R FIHT RSN R0
Table 10 Effects of Different Vinyl Neodecanoate Content
on Water Resistance, Mechanical Properties and UV
Resistance of Latex Film
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Table 11 Effects of Different Initiator Content on Latex

Properties
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Study on Cathodic Protection of Mg-rich Primer for
Al Alloy by EIS

GE Cheng-yue'?, MA Xiu-min"?, DUAN Ji-zhou"?, HOU Bao-rong'?
(1. Key Laboratory of Advanced Marine Materials, Qingdao 266071, Shandong, China; 2. Key Laboratory of Marine
Environmental Corrosion and Bio-fouling, Institute of Oceanology, Chinese Academy of Sciences, Qingdao 266071,
Shandong, China)

Abstract: Using Mg powder with size of 200 mesh & 400 mesh to prepare different coatings samples, observation by metallographic
microscope showed: keeping good dispersion effect, 200 mesh Mg powder can be added to 47% (wt.%, the same below), and
400 mesh Mg powder can be added to more than 50%; test of impedance spectrum indicated: Epoxy-Mg-rich primer could not
provide long-term shielding protection for Al alloy, and no passivation film was produced. Further, polarization curve testing
showed the protection mechanism of Mg-rich primer for Al alloy came from inhibiting anode reaction to result in cathodic
protection, the optimum dosage of Mg powder to provide good protection effect being: 45% ~47% for 200 mesh Mg powder
and 48% ~50% for 400 mesh Mg powder; comparison of corrosion protection effect of the same Mg-rich primer for 2024-T3
and 7075-T6 showed the universal protection for different Al alloys.

Key words: Mg-rich primer, cathodic protection, Al alloy, AC impedance, polarization curve
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B BRI EAS R Te et ] 5 2 W BRI 2R Tk 2, 1
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Table 1 The Main Formulas of Experimental Samples

wBHAE /%

Fem B w(EE ' b EE
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