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was smooth, and the PTFE particles were tightly bonded with the
nickel matrix and uniformly distributed in the coating. Moreover,
the wear resistance of the composite coating increased with in-
creasing content of nano -PTFE, while its friction coefficient de-
creased with increasing content of nano-PTFE.

Key words: electro - spraying plating; Ni - based composite coat-
ing; nano-PTFE; friction; wear behavior

Influence of Energy Parameters on Adhesion of Black Micro-
Arc-Oxidation Ceramic Film
ZHONG Tao - sheng'”? , JIANG Bai - ling’, YI Mao - zhong’ (1.
School of Applied Sciences, Jiangxi University of Technology,
Ganzhou 341000, China; 2. State Key Laboratory for Powder
Metallurgy, Central South University, Changsha 410083, China;
3. School of Material Science and Engineering, Xi' an University
of Technology, Xi” an 710048 , China ). Cailiao Baohu 2008 ,41
(04),18 ~20(Ch). An MAO-240/750 micro-arc - oxidation e-
ipment was performed to prepare black micro - arc - oxidation
?m MAO) ceramic film on ADCI2 aluminum alloy substrate. The
adhesion of the ceramic film to the Al alloy substrate was evalua-
ted using adhering - tearing test of adhesive tape and metallor-
graphic residue stress test, while the effects of energy parameters
including temperature, duty cycle and voltage on the adhesion of
the black MA® ceramic film were investigated. It was found that
the higher the temperature, the better the adhesion between the
ceramic film and substrate, which could be related to the temper-
ature - dependent ionization degree of the electrolyte. Moreover,
the adhesive strength of the ceramic film increased with duty cycle
and voltage, but the film would experience ablation at an exces-
sively high voltage. Besides, the adhesion of the ceramic film was
also correlated with the thickness of the dense layer, and the film
with a thicker dense layer had better adhesive strength. In gener-
al, it could be suitable for engineering application if the energy
I ters such as temperature, duty cycle and voltage were ad-
usted as 45 °C , 18% and 600 V.
Key words; energy parameter; micro - arc - oxidation; adhesion;
temperature; votlage; duty cycle

Structure and Properties of Epoxy Resin Modified by Nano-
Sio,

LI Chao-yang, QIU Da-jian, XIE Guo-xian, XIAO Xiang-ding,
NI Xiao-xue ( Wuhan Research Institute of Materials Protection,
Wuhan 430030, China). Cailiao Baohu 2008,41(04),21 ~23
(Ch). Nano-Si0, as a modifying agent was dispersed and chemi-
cally bonded with epoxy resin matrix by high - shearing - strength
sand milling in the presence of catalyst. The properties and strue-

. ture of the modified epoxy resin were studied using a tensile test-

er, scanning electron microscope, and micro-infrared spectrome-
ter. The results indicate that Si — O — C bond was formed after
chemical modification of epoxy resin by nano -5i0, , which con-
tributed to greatly increase the toughness, the tensile strength and
elongation at break of the epoxy resin, while the corrosion resist-
ance of the epoxy resin was improved, to a certain degree as well
after the chemical modification.

Key words : epoxy resin; elongation modify; nano-Si0,

Corrosion Resistance of Cold - Rolled Steel Sheet Surface
Modified by Silane Coupling Agent and Chromate Passiva-
tion

CHEN Shan', CHEN Ren - lin’, CHEN Xue - qun', LI Guo -
ming' ( Department of Chemistry & Material, Navy Engineering
University, Wuhan 430033, China; 2. Ma‘anshan Iron & Steel
Co. , Maanshan 243000, China). Cailiao Baohu 2008 ,41(04)
24 ~26(Ch). The corrosion - resistance of cold-rolled steel sheet
treated with silane coupling agent (SCA) and chromate passiva-
tion was evaluated using CuSO, dropping test, linear polarization
test, and electrochemical i spectroscopy (EIS). It was
found that the steel sheet after surface modification with SCA had
improved corrosion resistance, and the modifying coating had
unu:gadhesmtntﬁenteelmbsm Moreover, the steel sheet

and Corrosion Resistance of the Coating

WANGYun fang', WANG- Hnm'(l Department of Ch. enush'y
Xianyang N University, 712000, China;
School of Materials, Northwestern Poly!aohnical Ummty
Shanxi 712(XX) Cl'um). Cailiao Baohu 2008 ,41(04) ,27 ~30
CCh). glycidoxypropyltrimentoxysilane ( GPS) and
bisphenol A (BPX) were used to prepare nanoscale GPS - BPA
composite coating on aluminum alloy via sol-gel process. The op-
timized mole ratio of GPS to BPA in the composite coating was de-
termined by dynamic polarization. The chemical features of the
composite resins on AA2024 -T3 alloy surface before and after
cross -linking by means of reflective absorbance infrared spectrom-
etry, while the distribution of the inorganic phase in the cross -
linked composite coating was analyzed using a scanning electron
microscope. Moreover, the corrosion resistance of the composite
coating was evaluated uaing salt - spray test (SST) and electro-
chemical impedance spectroscopy (EIS). The results show that
the inorganic phase was uniformly dispersed in the coating and
had a grit size of 45 ~ 80 nm. When the molar ratio of GPS to
BPA was 1/1, the composite coating showed the best corrosion
resistance. Moreover, there existed a certain amount of residue
epoxy ethyl group in the cured composite coating, and covalent
bond network was formed at the coating - substrate interface. Be-
sides, the composite coating showed no obvious sign of corrosion
after salt - spraying test, but the coating - substrate interface was
corroded after being etched in 0.5% NaCl solution for 24 h.

Key words; composite coaling; corrosion resistance; aluminum

alloy; GPS; BPA

Corrosion Resistance of Arc-Sprayed Pseudo Zn - Al Alloy
Coating
LI Bing - zhong WANG Clmn% hui*, DONG Zhi - hong', MA
Bao-sheng’ ZHANG San- ping' , LI Peng (1. Wuhan Research
Institute of annls Protection than 430030, China;2. No.
2 Pipe - Casting Plant, Xinxing Group Co. ' Lud, R "Handan
056300, China). Cailiao Baohu 2008,41(04) ,31 ~32(Ch). A
twin - wire arc - spraying system was performed to prepare pseudo
Zn-Al alloy coating so as to improve the corrosion resistance and
realize long-term protection of the steel substrate. The adhesion
to substrate and corrosion resistance of the pseudo Zn - Al alloy
coating were investigated using neutral salt - spraying test and
scanning electron microscopy , using Zn and Al coating for a com-
parison. It was found that the arc sprayed pseudo Zn - Al alloy
ing had better corrosion resistance and adhesion to substrate
than the Zn-15% Al alloy coating.
Key words: pseudo Zn-Al alloy; arc-

sion resistance

spraying; adhesion; corro-

Effect of Zn’* as a Stabilizer on the Stability of Electroless
Nickel Plating Bath

CHEN Zhi-dong'?, LIU Qi-fa', WANG Wen - chang' , KONG
Yong', DONG Ru-lin', Mitsuzaki Naotoshi® (1. Department of
Chemistry & Chemical Engineering, Jiangsu Polytechnic Univer-
sity, Changzhou 213164, China; 2. Changzhou JPU Qualtec Co.
Lid. , Changzhou 213164, China). Cailiao Baohu 2008, 41
(04),33 ~35(Ch). Trace Zn'* was added to the plating bath
for electroless Ni-P plating as a stabilizer so as to keep the stabil-
ity of the plating bath. The effect of Zn’* on the stability of the
electroless Ni-P plating bath was investigated, while the deposi-
tion rate and morphology of the Ni-P coating were investigated. It
was found that Zn’* contributed to improve the stability of the
electroless Ni- P plating bath and the appearance quality of the
Ni-P coating.

Key words: electroless plating; Zn’* ; stability; Ni-P alloy
Preparation and Properties of Self-Assembled Monolayer for
Pretreatment of Metal Suriuce

LI Zhi-lin' , ZHANG Qiao-yun', CHEN Ze-min’, ZHANG Wei
fang’(l Co]]ageafCham.muydenwmnmmtnlScmme He-

to that of chromate passivation coating. Thus it could be feasible istry and Materials Science, ewhm‘CoﬂnF Langfang
to use SCA modification to replace chromate passiva- 065000, China). Cailiao Baohu 2008,41(04),36 ~37(Ch).
T T, L R e
¥ passivation; 1€ were 1 prepare self - ass ayer on
nlheena:mm,oo]d mlm.hmmmm surface, aiming at replacing phosphating and chro-

Preparation of Composite Resin Coating on Aluminum Alloy
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