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MA Sheng-ge, KANG Guang-yu (National R&D center for Surface
Engineering of China, Shenzhen 518029, China). Cailiao Baohu
2007,40(04) ,35 38(Ch). Multi-layer Ti-N -C black hard films
were deposited making use of cylindrical cathode arc ion plating and
medium frequency tvin target unbalanced magnetron uttering The
morphologies and mechanical properties of the resulting hard films
were investigated using a scanning electron microscope, ectropho-
tometer, and hardnessmeter It was found that both the techniques
oould bewell used © deposit degp black Ti-N -C hard fims The
deposition efficiency of the cylindrical cathode arc ion plating was
higher than that of themedium frequency win target unbalanced mag-
netron guttering, and the Ti-N-C hard film prepared using the for-
mer technique had better mechanical properties At the same time,
the black hard film deposited by medium frequency tvin target unbal-
anced magnetron Putteringwas snoother and more black as compared
to the film deposited by cylindrical cathode arc ion plating

Key words black hard film; Ti-N-C, cylindrical cathode arc ion plating
medium frequency Puttering unbalanced magnetron puttering

Progress in Study of Duplex Surface Treatment of Chram ium E-
lectroplating and H igh Energ%/ Beam

L IHuai-xue"?, ZHANG Kun', CHEN Guang-nan', LUO Geng-
xing', YE zhi-jun' (1 Institute of M echanics, Chinese A cademy of
Sciences, Beijing 100080, Ching, 2 Graduate School, Chinese A-
cademy of Sciences, Beijing 100039, China). Cailiao Bachu 2007,

40(04) ,39 41(Ch). A review was given on the principles, purpo-
ses and practical effectiveness of chramium electroplating/ laser sur-
face strengthening, plasna nitriding/chromium electroplating, and
ubstrate laser pre-quenching/ chramium electroplating as the duplex
surface treament techniques The mechanisns for the substrate laser
pre—quenching plus chramium electroplating as a duplex surface treat-
ment process 0 increase the ervice life of the chramium-plated gun
tubeswere discussed based on expermental exploration  ltwaspoint-
ed out that, according o the different interfacial strengtheningmecha-
nisnsof high energy bean irradiation and chromiun electroplating,

the duplex surface treatment technique of chramium electroplating and
high energy beam irradiation can be divided into tvo categories high
energy beam hardening of electroplated chranium coatings and the
hybrid processof substrate high—energy—beam pre-treating plus chro-
mium post-electroplating The typical exanplesof the fomer include
laser surface hardening (plasna nitriding) of electrodeposited chro-
mium coatings, while the representative of the latter is the duplex
treament of substrate laser pre—quenching plus chromium post-elec-
troplating

Key words high energy bean duplex surface treament chromium e-
lectroplating, interfacial strengthening

Progress n Study of Green Corrosion Inhibitor Used n Seawater

L U Xin-hua', YU Jing-mir®, L ANG Ying—hua (1 College of
Cheamical Engineering and B iotechnology, Hebei University of Tech-
nology, Tangshan 063000, Ching, 2 Teaching Group of Chemistry,
Vocational Institute of Foreign L anguage, Qinhuangdao 066000, Chi-
na). Cailiao Baohu 2007, 40(04) ,42 46(Ch). The research pro-
gress in the study of green corrosion inhibitors for metals in seawater
was reviaved Itwas pointed out in future study on new envirormen-
tally friendly corrosion inhibitors focuses should be paid © the extrac-
tion, sgparation, and processing of effective ingredients fran natural
plants, the synthesisof lov—-toxic or non-toxic multifunctional macro-
molecules and inorganic type corrosion inhibitors and the matching a-
mong various corrosion inhibitors Moreover, the optimal utilization of
natural reurces should al® be enphasized

Keywords green corrosion inhibitor;, seawater; inorganic type; mul-
tifunctiond type extraction from natural plants type

Character ization and Analysis of the Holiday D efect on the Sur-
face of Color-Coated Galvan ized Steel Sheet

2 Chen', CHU Shuang-ji€', SN Bao-de', WANG Jun', ZHANG
Quan-chend (1 State Key L aboratory of M etal M atrix Composites,
Shanghai Jiao Tong University, Shanghai 200030, China, 2 Baos
han lron & Steel Ca , Ltd, Shanghai 200941, China). Cailiao Bao~
hu 2007,40(04) ,47 49(Ch). Surface holiday isone of the typical
defects of color—coated galvanized steel sheet Thus the causes lead-
ing o the holiday defects in the surface vamish of the color- coated
galvanized steel sheetwithwell painted bottom vamishwere investiga-
ted by means of sectional metallogrgphic analysis, energy digersive

gectiooopic analysis, scanning electron microscopic observation,
and electron probe microanalysis, in connection with consideration of
the actual production conditions Itwasprimarily found that the inad-
equate pre-cleaning and Fe;O, residue could mainly account for the
aurface holiday defects of the surface vamish of the steel sheet In
particular, Fe; O, caused discontinuousness of the vamish, leaving
absence of vamish at sme locations, while the residue gas entrgoped
in the concave zoneswould expand and break through the surface of
the vanish in post-painting heating

Keywords hot-dip galvanizing, color—coated steel sheet holiday
defect, ribbon steel; aluminizing and galvanizing coating

Adworption of Nf* in Electroplatng W astewater by Polyquater-
nary Ammon ium Salt Polyacrylam ide

LUO Dap—cheng, L U Jun-feng (College of Chemistry and Chemical
Engineering, Hunan University of Science and Technology, Xiangtan
411201, China). Cailiao Bachu 2007,40(04) ,50 52(Ch). The ad-
option of heavy metallic ion N¥* in N —ocontaining electroplating
wastavater by polyquaternary anmoniun slt polyacrylanide
(PQAAM) was studied under static condition Thus the effects of the
FQAAM dosage, the pH value of the electroplating wastevater, and
the adomption tme and temperature on the ramoval efficiency of the
N7* ionswere investigated The results showed that theN " in the e-
lectrop lating wastevater containing 0 100 mg/L N** could be renoved
at a rate over 98%, when the wastevater with a mass ratio of N¥* /
FOAAM = 1: 30was treated at awastevater pH valueof 6 0 8 0 and
tenperature of 20  for an adiption duration of 80 min After being
treated with the FQAAM, the content of NP* in the electroplating
wastavater was lover than the relevant national discharge standard

Key words polyguatemary armonium salt polyacrylanide wastevater
treament, adomption; N* ; electioplating wastavater

Application and Evaluation of Eight Kinds of Inside Anticorro-
sion Technique for PipelnesUsed in ShengliO ilfield

LONG Yuan-yuan, SH|Ren-wei, L U Yan-guo, 3J | Guo-yong,LV
De-dong (Research Institute for Corrosion and Protection, Technolo-
gy Detection Center of Shengli Oil Field, Dongying 257000, China).
Cailiao Baohu 2007, 40 (04) , 53 54 (Ch). Eight kinds of inside
anticorrosion technique for coated H87, HT515 and EP-67 tubes,
glass fiber reinforced plastic tube, steel-frane camposite tube, nylon
-based composite tube, tubewith polyethylene inner liner, and tube
with glass enamel inner linerwere goplied and evaluated in field pilot
testwith repect  criterion 1 a, making use of macro—-observation,
altemnating current mpedance measurament, leaking testwith electric
Park, adhesion test, anti-impact test, test of resistance to chemical
attack, and observation of micro-momphology It was found that the
coated EP-67 tube, the steel-frane canposite tube and the nylon-
based camposite tube had better comprehensive properties anong the
eight kindsof tubes tested This could make it feasible for them t be
well used as the intemal anticorrosion pipelines for the collection and
trander of acidic gases and fluids in oilfields However, the tube
made of the glass fiber reinforced plastic was unsuitable under a rela-
tively high pressure Moreover, the tubewith polyethylene inner liner
had good anticorrosion behavior, but it had poor adhesion betveen the
inner liner and the tube body at a temperature of 50 and above
Besides, the tubewith glass enanel inner liner and the coated HT515
and H87 tubes had poor anticorrosion ability and camprehensive prop-
erties aswell, thus they were not suitable 0 be used in oilfields
Key words pipelines for collection and trander of petroleum; inside
anticorrosion technique for pipelines field pilot gpplication; dissec-
tion test, evaluation of perfomance

Improvenent of Galvanizng Process for W elding Net of L ow
Carbon Steel

M O Li-xian', WANG Zheng-yin®, HOU Zhi-jiao', QU1 Huan-
ming', M AO Ying’ (1 Tianjin Gongda Galvanizing Equipment Ca ,
Ltd, Tianjin 300132, Ching 2 Zhejiang Haili Group Ca , Ltd,
Quzhou 324000, China; 3 Henan College of Science and Technolo-
gy, Xinxiang 453003, China). Cailiao Baohu 2007, 40 (04) , 55
57(Ch). The problams emerging in the hot-galvanizing process of
low carbon steel welding netwere analyzed based on the principles for
galvanizing of lowv carbon steel Thus the shortage of the process the
irrationality of the ingredientsof the galvanizing liquid, and the quality



