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Table 1 Chemical composition of 2195 alloy ( mass fraction ) %
Cu Li Mg Zr Ag Al
4.0 1.0 0.25 0.11 0.27 g
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Fig.1 Diagram of laser direct joining of PEEK to aluminum
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Table 2 Welding parameters used in experiments

HoLdA< MR /

5 W (mm - min ")
1 1300 3
2 1300 4
3 1300 5
4 1400 3
5 1400 4
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Fig.2 Laser direct joints of aluminum (surface untreated) and PEEK Fig.3 Specimen with low adhesion (sample 13)
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Fig.5 Cross section of laser direct joints of PEEK and Al (surface phosphoric acid oxidation)
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Fig.6 Cross section of laser direct joints of PPEK and Al (surface phosphoric acid oxidation)

under different parameters
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State-of-Art Review on Ultrasonic Vibration-Assisted Laser Cladding

CHEN Jian"*’, YAO Zhehe'*’, YAO Jianhua*’, LIU Yan®

(1. Institute of Laser Advanced Manufacturing, Zhejiang University of Technology, Hangzhou 310023, China;
2. Collaborative Innovation Center of High-End Laser Manufacturing Equipment, Hangzhou 310023, China;
3. College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310023, China;

4. Maintenance Company of State Grid Ningxia Electric Power Co., Ltd., Yinchuan 750011, China)

[ABSTRACT] Ultrasonic vibration-assisted laser cladding (ULC), based on the advantages of efficient surface
modification and forming of laser cladding, applies ultrasonic energy field to overcome the defects caused by rapid
solidification. ULC has become a research hotspot at home and abroad. The research shows that after the application of
ultrasonic vibration, the grains of the laser cladding layer are refined and equiaxed grains are able to be formed. Meanwhile,
the microcracks and porosity defects are significantly inhibited, and the hardness, wear resistance and oxidation resistance
are improved. Combined with the research results of our group in the field of ULC and considering the characteristics
of ultrasonic vibration, the research status of ULC technology at home and abroad is reviewed. The principle of ULC
technology, the ultrasonic vibration device and ultrasonic applying mode in ULC technology, the microstructure
characteristics and performance of ULC cladding layer are analyzed emphatically. Furthermore, the application of ULC
technology is prospected.

Keywords: Laser cladding; Ultrasonic vibration; Cladding coating; Defects; Properties
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Process Characteristics of Laser Direct Joining of PEEK to Aluminum Alloy

XIA Peiyunl’ > MENG Yao’, SHEN Haoran’, LU Hongyaz, DIAO Lei’, FENG Xiaosongz,

WANG Chunming', YIN Yuhuan®
(1. State Key Laboratory of Materials Processing and Die & Mould Technology, Huazhong University of Science and
Technology, Wuhan 430074, China;
2. SASTIND Spacial Welding Technology Innovation Center, Shanghai Aerospace Equipments Manufacturer Co., Ltd.,
Shanghai 200245, China)

[ABSTRACT] 2mm-thick aluminum alloy 2195 with phosphate anodizing pretreated and no pretreatment were
joined to 3mm-thick PEEK (Poly ether-ether-ketone) by laser direct joining process, the differences of joint appearance,
microstructure of interface and tensile shear force were analyzed under different process parameters. The results show
that AI-PEEK dissimilar joint has an arc shaped melted zone in side of PEEK. Compared to AlI-PEEK joints without
pretreatment, there are dispersed pores with different size in melted zone but no visible gap at interface for anodized Al-
PEEK dissimilar joints. Anodizing pretreatment could remarkably strengthen AI-PEEK dissimilar joints. The maximum
tensile shear force could reached 4479N (PEEK with width of 30mm), when laser power at 1400W, welding speed at 3mm/s, while
failure position is in PEEK with interface not separated. There is a transition layer between Al and PEEK about thickness
of 4um, the same with anodizing film. In this transition layer, it is speculated that chemical bonding of “Al-O-PEEK” may
be formed, according to the variation trend of element Al and O concentration, which is the main reason for improving the
joints strength.
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