


 

 

 

 

 

 

 

 

 
研究综述 Research Review 

1 环形激光熔覆技术研究现状及展望 

Research Progress and Perspective in the Annular Laser Cladding Technology 

陈珂玮，陈永雄，孔令超，曹嘉兆，刘增华，梁秀兵 

CHEN Ke-wei, CHEN Yong-xiong, KONG Ling-chao,  

CAO Jia-zhao, LIU Zeng-hua, LIANG Xiu-bing 

11 纳米 TiO2 改性环氧树脂的制备技术与性能研究进展 

Research Progress in Preparation Technology and Properties of Nano-TiO2 Modified Epoxy Resin 

万涛，王博，韩庆，刘奎仁，王玉江，魏世丞 

WAN Tao, WANG Bo, HAN Qing, LIU Kui-ren, WANG Yu-jiang, WEI Shi-cheng 

27 化学机械抛光垫的研究进展 

Polishing Pad in Chemical Mechanical Polishing 

曹威，邓朝晖，李重阳，葛吉民 

CAO Wei, DENG Zhao-hui, LI Zhong-yang, GE Ji-min 

42 热障涂层先进陶瓷材料研究进展 

Research Progress of Advanced Ceramic Materials for Thermal Barrier Coatings 

刘嘉航，吕哲，周艳文，黄士罡，陈浩，徐能 

LIU Jia-hang, LYU Zhe, ZHOU Yan-wen, HUANG Shi-gang, CHEN Hao, XU Neng 

53 医用材料聚醚醚酮等离子喷涂表面改性研究进展 

Research Advance in Medical Material Polyether-ether-ketone of Surface Modification by Plasma 

Spraying 

胡峰帆，范秀娟，彭峰，邓春明，刘敏，曾德长，宁成云 

HU Feng-fan, FAN Xiu-juan, PENG Feng, DENG Chun-ming,  

LIU Min, ZENG De-chang, NING Cheng-yun 

63  H2 对等离子喷涂–物理气相沉积射流及涂层结构性能影响研究进展 

Jet and Coating Structure Properties Deposition of H2 on Plasma Spraying-Physical Vapor Deposition 

徐静，毛杰，梁兴华，邓子谦，邓春明，邓畅光，刘敏 

XU Jing, MAO Jie, LIANG Xing-hua, DENG Zi-qian,  

DENG Chun-ming, DENG Chang-guang, LIU Min 

77 氮化铝表面激光金属化研究进展 

Research Progress on Laser Metallization of AlN Surface 

成健，杨震，廖建飞，孔维畅，刘顿 

CHENG Jian, YANG Zhen, LIAO Jian-fei, KONG Wei-chang, LIU Dun 

87 核电耐事故锆包壳表面涂层研究进展 

Research Progress of the Surface Coating for Zirconium Alloy Cladding of Accident Tolerant Fuel in 

Nuclear Power Plant 

杨红艳，陈寰，张瑞谦，韦天国，邱绍宇，彭小明 

YANG Hong-yan, CHEN Huan, ZHANG Rui-qian, WEI Tian-guo, QIU Shao-yu, PENG Xiao-ming 

摩擦磨损与润滑 Friction, Wear and Lubrication 

98 非晶含氢碳薄膜本征结构对退火行为的影响 

Annealing Treatment of Hydrogenated Amorphous Carbon Film is Affected by Its Intrinsic Structure 

贾倩，张斌，赖振国，张俊彦 

JIA Qian, ZHANG Bin, LAI Zhen-guo, ZHANG Jun-yan 

 

目  次   CONTENTS 

 

Vol.51 No.7  Jul. 20, 2022 

 

 



 

107 有机钼对低黏度润滑油摩擦学性能的影响 

Influence of Organic Molybdenum on the Tribological Property of Low-viscosity Oil 

邹洋，张紫铜，李小磊，戴媛静 

ZOU Yang, ZHANG Zi-tong, LI Xiao-lei, DAI Yuan-jing 

117 氧化石墨烯和二烷基二硫代磷酸锌添加剂对基础油 PAO10 摩擦学性能的影响 

Effect of Graphene Oxide and Zinc Dialkyl Dithiophosphate on Tribological Properties of Base Oil 

PAO10 

孙文东，刘晓玲，张翔，郭峰 

SUN Wen-dong, LIU Xiao-ling, ZHANG Xiang, GUO Feng 

127  TC4 合金在不同表面强化状态下的微动磨损性能研究 

Fretting Wear Properties of TC4 Alloy under Different Surface Strengthening States 

刘柏，王宁，朱金龙，郝世奇，张显程 

LIU Bai, WANG Ning, ZHU Jin-long, HAO Shi-qi, ZHANG Xian-cheng 

141 保温时间对 Ti/TiN/TiCN 涂层结构、残余应力及耐磨性的影响 

Influence of Holding Time on Structure, Residual Stress and Wear Resistance of Ti/TiN/TiCN 

Composite Coatings 

李海涛，程东海，师超，张体明，陈宜 

LI Hai-tao, CHENG Dong-hai, SHI Chao, ZHANG Ti-ming, CHEN Yi 

150 基于槽区表面纹理化改性的液膜密封性能提升方法 

Method for Improving Liquid Film Seal Performance Based on Groove Surface Texture Modification 

胡琼，卢迪，肖洋，王晓雷，王衍，张庆硕，朱先磊 

HU Qiong, LU Di, XIAO Yang, WANG Xiao-lei, WANG Yan, ZHANG Qing-shuo, ZHU Xian-lei 

腐蚀与防护 Corrosion and Protection 

161  Cl–浓度对阳极氧化 5A06 铝合金/1Cr18Ni9Ti 不锈钢偶接件腐蚀行为的影响 

Effect of Cl– Concentration on Corrosion Behavior of Anodized 5A06 Aluminum Alloy/1Cr18Ni9Ti 

Stainless Steel Coupling 

梁明辉，吴向清，谢发勤，李正，何鹏，贺栋栋，王少青 

LIANG Ming-hui, WU Xiang-qing, XIE Fa-qin, LI Zheng,  

HE Peng, HE Dong-dong, WANG Shao-qing 

169 低温固化 AMT–GO/EP 复合涂层的制备及防腐性能研究 

Preparation and Protection Performance of AMT-GO/EP Coating Cured at Low Temperature 

孙议祥，王尧，满成，崔中雨，王昕，董超芳 

SUN Yi-xiang, WANG Yao, MAN Cheng, CUI Zhong-yu, WANG Xin, DONG Chao-fang 

176  Al-Ni 复合涂层的结合强度及耐蚀性能研究 

Bonding Strength and Corrosion Resistance of Al-Ni Composite Coatings 

王永刚，刘鑫，孙亮，王强 

WANG Yong-gang, LIU Xin, SUN Liang, WANG Qiang 

186 动静态服役环境下 SPHC 钢腐蚀行为对比 

Comparison of Corrosion Behavior of SPHC Steel under Dynamic and Static Service 

陈亚军，周律，李柯，宋肖肖，王汉森，张超，任凯旭，王加余 

CHEN Ya-jun, ZHOU Lv, LI Ke, SONG Xiao-xiao, WANG Han-sen,  

ZHANG Chao, REN Kai-xu, WANG Jia-yu 

195 挤压态 Mg–1.8Zn–0.5Zr–xGd（0≤x≤2.5%）生物镁合金微观组织演化及降解机理 

Microstructure Evolution and Degradation Mechanism of As-extruded Mg-1.8Zn-0.5Zr-xGd (0≤x≤
2.5wt.%) Bio-magnesium Alloys 

程丹丹，姚怀，焦琰珂，熊毅 

CHENG Dan-dan, YAO Huai, JIAO Yan-ke, XIONG Yi 

207 不同阴极极化条件对 L245 的 SRB 腐蚀行为影响 

SRB Corrosion Behavior of L245 Pipeline Steel with Different Cathode Polarization Potential 

李鑫，尚东芝，李子墨，姜有文，陈长风 

LI Xin, SHANG Dong-zhi, LI Zi-mo, JIANG You-wen, CHEN Chang-feng 



 

218  TA1 双极板磁控溅射不同过渡层的碳涂层改性研究 

Modification of Carbon Coatings with Different Transition Layers on TA1 Bipolar Plate by 

Magnetron Sputtering 

蔡锦钊，宓保森，陈卓，秦子威，汪宏斌 

CAI Jin-zhao, MI Bao-sen, CHEN Zhuo, QIN Zi-wei, WANG Hong-bin 

225 注蒸汽管道在 CO2/O2/SO2 环境中的腐蚀行为 

Corrosion Behavior of Steam Injection Pipeline in CO2/O2/SO2 Environment 

邹庆，廖柯熹，刘昕瑜，何国玺，冷吉辉，赵帅，彭沐霖 

ZOU Qing, LIAO Ke-xi, LIU Xin-yu, HE Guo-xi, LENG Ji-hui, ZHAO Shuai, PENG Mu-lin 

236 二次阳极氧化对 6061 铝合金氧化膜结构和耐蚀性的影响 

Influence of Two-step Anodizing on Anodic Film Structure and Corrosion Resistance on AA6061 

史浩伯，于美，杨茗佳，刘建华，贾毅，高鑫 

SHI Hao-bo, YU Mei, YANG Ming-jia, LIU Jian-hua, JIA Yi, GAO Xin 

精密与超精密加工 Precision and Ultra-precision Machining 

245  SLM 成形打印件振动辅助磁力研磨试验 

Experimental on Vibration-assisted Magnetic Abrasive Finishing of Printed Workpiece Formed by SLM 

张鹏，孙玉利，王燎原，陈法宇，盛一 

ZHANG Peng, SUN Yu-li, WANG Liao-yuan, CHEN Fa-yu, SHENG Yi 

253 基于光助芬顿反应的碳化硅化学机械抛光工艺优化 

Optimization of Chemical Mechanical Polishing Process of SiC Based on Photo-Fenton Reaction 

章平，陈国美，倪自丰，夏永，戴蒙姣，王建梅，李维民，张海涛 

ZHANG Ping, CHEN Guo-mei, NI Zi-feng, XIA Yong, DAI Meng-jiao,  

WANG Jian-mei, LI Wei-min, ZHANG Hai-tao 

263 振幅对超声辅助磨削 C/SiC 复合材料表面形貌的影响 

Amplitude Effect on Surface Morphology by Ultrasonic-assisted Grinding of C/SiC Composite 

戴槟，李晓舟，许金凯，王晶东，陈广俊，王茂旬，王深 

DAI Bin, LI Xiao-zhou, XU Jin-kai, WANG Jing-dong,  

CHEN Guang-jun, WANG Mao-xun, WANG Shen 

274 小口径非球面小球头接触式抛光及磁流变抛光组合加工 

Combined Process of Small Ball-end Contact Polishing and Magnetorheological Polishing for Small 

Aperture Aspheric Surface 

颜晓强，王晗，张嘉荣，姚洪辉，朱相优，邓建南，卓少木，何景帆 

YAN Xiao-qiang, WANG Han, ZHANG Jia-rong, YAO Hong-hui,  

ZHU Xiang-you, DENG Jian-nan, ZHUO Shao-mu, HE Jing-fan 

表面功能化 Surface Functionalization 

288 超疏水高/低黏附表面的冷凝传热特性 

Heat Transfer Characteristics of Superhydrophobic High Adhesion Surface and Superhydrophobic 

Low Adhesion Surface 

甘园园，纪献兵，赵昶，孟宇航，苗政 

GAN Yuan-yuan, JI Xian-bin, ZHAO Chang, MENG Yu-hang, MIAO Zheng 

297 表面处理对 PEEK GF30 磁控溅射镀 Cu 金属化的影响 

Effect of Surface Treatment on Cu Metallization by Magnetron Sputtering of PEEK GF30 

钟利，金凡亚，但敏，童洪辉，敬星，王新超，许泽金 

ZHONG Li, JIN Fan-ya, DAN Min, TONG Hong-hui, JING Xing, WANG Xin-chao, XU Ze-jin 

306 扫描电子束能量峰值对表面温度场的影响规律 

The Influence of the Peak Energy of Scanning Electron Beam on the Surface Temperature Field 

李新凯，王荣，胡露瑶，任旭隆，王喜社 

LI Xin-kai, WANG Rong, HU Lu-yao, REN Xu-long, WANG Xi-she 

314 电沉积法制备 Co–LDHM 超疏水膜及性能研究 

Preparation and Properties of Co-LDHM Superhydrophobic Films by Electrodeposition 

黄茜，曾宪光，曹琨，黄文恒 

HUANG Xi, ZENG Xian-guang, CAO Kun, HUANG Wen-heng 



 

324 超疏水涂层在沥青路面上的抗凝冰性能分析 

Analysis of Anticoagulant Ice Performance of Superhydrophobic Coating Asphalt Concrete Surface 

鲁浈浈，葛倩倩，陈健，梁杨，魏鹏 

LU Zhen-zhen, GE Qian-qian, CHEN Jian, LIANG Yang, WEI Peng 

334  UV 固化有机硅改性聚氨酯易清洁涂层的制备及性能研究 

Preparation and Performance of UV-curable Silicone Modified Polyurethane Easy-to-clean Coating 

吕朝龙，李志刚，魏玮，李小杰，刘晓亚 

LYU Zhao-long, LI Zhi-gang, WEI Wei, LI Xiao-jie, LIU Xiao-ya 

激光表面改性技术 Laser Surface Modification Technology 

343 激光冲击强化对片层 TC11 钛合金组织和性能的影响 

Effect of Laser Shock Peening on Microstructure and Properties of TC11 Titanium Alloy with 

Lamellar Microstructure 

陈正阁，武永丽，薛全喜，熊毅，王淏 

CHEN Zheng-ge, WU Yong-li, XUE Quan-xi, XIONG Yi, WANG Hao 

353 激光冲击强化对 GCr15 轴承钢微观组织和摩擦学行为的影响 

Effect of Laser Shock Processing on Microstructure and Tribological Behavior of GCr15 Bearing Steel 

崔通，贺甜甜，杜三明，李阳，李净凯，连阳，张永振 

CUI Tong, HE Tian-tian, DU San-ming, LI Yang, LI Jing-kai, LIAN Yang, ZHANG Yong-zhen 

363 不同 wCa/wP 对宽带激光熔覆生物陶瓷涂层性能的影响 

Effects of Different Ca/P on Properties of Bioceramic Coating Prepared by Broadband Laser Cladding 

彭兰，张国芬，罗迪迪，王琴，甘英睿，朱玉发，刘其斌 

PENG Lan, ZHANG Guo-fen, LUO Di-di, WANG Qin, GAN Ying-rui, ZHU Yu-fa, LIU Qi-bin 

370 飞机蒙皮纳秒脉冲激光除漆工艺与机理研究 

Technology and Mechanism of Nanosecond Pulse Laser Paint Removal of Aircraft Skin 

秦哲，高谦，王斌，杨雅婷，陈亚军 

QIN Zhe, GAO Qian, WANG Bin, YANG Ya-ting, CHEN Ya-jun 

377  QT600 球墨铸铁激光熔覆数值模拟与实验研究 

Numerical Simulation and Experimental Research on the Laser Cladding Process of QT600 Nodular 

Iron 

许彦，李昌，贾腾辉，陈馨雪，韩兴 

XU Yan, LI Chang, JIA Teng-hui, CHEN Xin-xue, HAN Xing 

388 激光熔覆 AlCoCrFeNiCu 高熵合金工艺优化及耐蚀性研究 

Process Optimization and Corrosion Resistance of Laser Cladding AlCoCrFeNiCu High-entropy Alloy 

李礼，叶宏，刘越，张昆，佘红艳，屈威，张军琰，闫忠琳 

LI Li, YE Hong, LIU Yue, ZHANG Kun, SHE Hong-yan,  

QU Wei, ZHANG Jun-yan, YAN Zhong-lin 

397 面向铝基发动机气门座圈的激光熔覆铜基合金工艺及性能研究 

Laser Cladding Process and Performance of Copper-based Alloy for Aluminum-based Engine Valve 

Retainer 

刘伊，白瑞兴，李长久，李成新 

LIU Yi, BAI Rui-xing, LI Chang-jiu, LI Cheng-xin 

410 超高速激光熔覆 Fe 基非晶合金单道工艺分析 

Analysis on the Process of Single Track Fe Based Amorphous Alloy during Ultra High Speed Laser 

Cladding 

黄海博，孙文磊，黄勇 

HUANG Hai-bo, SUN Wen-lei, HUANG Yong 

420 石墨烯含量对激光熔覆镍基熔覆层组织和性能的影响 

Effect of Graphene Content on Microstructure and Properties of Ni Based Laser Cladding 

单嘉禄，乌日开西·艾依提 

SHAN Jia-lu, AIYITI Wurikaixi 

 

[期刊基本参数]  CN 50-1083/TG*1972*m*A4*429*zh*P*￥36.00*3000*42*2022-07 


