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MAIN TOPICS,ABSTRACTS & KEY WORDS

Characteristics and causes of inertial friction welding defects between 2219 aluminum alloy and ICrI8NIi9Ti stain-
less steel

Liu Zhaol,3, Lan Ling2, Wang Ting3, Zhang Kel, Jiang Siyuan3

(1. Shanghai Key Laboratory of Materials Laser Processing and Modification, Shanghai Jiao Tong University, Shanghai 200240, China 2.
Shanghai Shipbuilding Technology Research Institute, Shanghai 200032, China 3. Shandong Provincial Key Laboratory of Special Welding
Technology, Harbin Institute of Technology at Weihai, Weihai 264209, Shandong, China). pl -4

Abstract The joint of 2219 aluminum alloy and ICrI8Ni9Ti rotary body was connected by inertial friction welding technology. The micro-
structure and defects of the welded joint were analyzed by SEM and EDS. The results showed that the lamellar microstructure parallel to the
weld interface formed on the side of the aluminum alloy, including equiaxed fine grain area formed by dynamic recrystallization and defonnable
grain area elongated along the direction of fnclional shear. There were holes near the outer edge of the aluminum alloy side, Cu and O elements
segregated around the holes. Brittle intermetallic compounds and oxides would cause stress concentration, hinder metal plastic flow and reduce
joint perfonnance. An intermetallic compound layer about 2 |[xm thick formed at the interface.

Key words ICrI8Ni9Ti stainless steel, 2219 aluminum alloy, inertial friction welding, hole defect, interfacial microstructure

Effect of assembling gap on formation and mechanical properties of joint by bobbin tool friction stir welding

Li Chongl, Li Shuohanl, Qi Zhenguol, Meng Xiangchen2, Huang Yongxian2

(1. Hebei Jingche Rail Transit Vehicle Equipment Co., Ltd., Baoding 072150, Hebei, China 2. State Key Laboratory of Advanced Welding
and Joining, Harbin Institute of Technology, Harbin 150001, China). p5 —9,27

Abstract Bobbin tool friction stir welding ( BT-FSW) was successfully utilized in the welding of aluminum alloy with hollow or sealed struc-
tures, while formation and mechanical properties of the joint were decreased by the manufacturing accuracy or assembling gap of the work-
pieces. Focusing on the problem, effect of the assembling gap (O ~ 1. 0 mm) on formation and mechanical properties of 4. 0 mm thick
AA6082-T6 BT-FSWed joint were investigated. The results indicated that with the increase of assembling gap, materials in the upper and bot-
tom shoulders were not capable of filling the welds and voids defects were easy to occur in the bottom-shoulder affected zone under the effect of
sucking-extruding, which decreased mechanical properties of joints. Formation and mechanical properties of the joint were superior under the
assembling gap of 0 ~0. 3 mm, tool rotational velocity of 700 i/min and welding speed of 300 mm/min.

Key words T joint, bobbin tool fnction stir welding, formation of joint, mechanical properties, assembling gap

Numerical simulation and experimental verification on forming mechanism of Ti/Al explosive welding interface
Li Yanl,2, Li Yanbiaol, Liu Cuirongl, Ren Jinsuo2, Zhao Rui2

(1. Taiyuan University of Science and Technology, Taiyuan 030024, China 2. Shanxi Yangmei Chemical Machinery ( Group) Co., Ltd.,
Taiyuan 030032, China). plO - 15

Abstract Taking Ti/Al composite plate prepared by explosive welding as an example, the transient forming process of explosive welding was
reproduced by numerical simulation, and the interface characteristics of explosive welding were analyzed by experiments. The results showed
that interface morphology of Ti/Al composite plate changed from flat bonding to wave bonding along the propagation direction of detonation wave
due to the penetration of jet. The lower pressure at the initiation point led to the boundary effect of explosive welding. The high impact pressure

in the impact zone of explosive welding was the cause of plastic defbnnation and grain refinement near the interface. The interface defects of ex-

20214F 5594 61



WELDING & JOINING

plosive welding were increased by high velocity impact, which provided a channel for the diffusion of atoms and realized metallurgical bonding.
The results of numerical simulation were consistent with the experimental results, which revealed the forming mechanism of Ti/Al explosive
welding interface.

Key words  Ti/Al composite plate, explosive welding, interface forming mechanism, numerical simulation

Laser ultrasonic detection for surface defect of stainless steel additive manufacturing parts

Fang Haijil2, Ye Guoliang2, Lii Bol, Zhang Yanxil, Gao Xiangdong!

(1. Guangdong Provincial Welding Engineering Technology Research Center, Guangdong University of Technology, Guangzhou 510006, Chi-
na 2. Dongguan University of Technology, Dongguan 523000, Guangdong, China). pl6 -21

Abstract Laser ultrasonic technology was used to detect surface defects of the additive manufactured parts, and the finite element method was
used to simulate the propagation process of laser-excited ultrasonic waves under the thennoelastic mechanism. The surface wave reflection sig-
nals received from different detection positions were analyzed, and the influence of the depth and width of defects on the surface wave reflection
signal was studied. Laser ultrasonic testing experiments on 316L stainless steel additive manufacturing parts verified the correctness of the mod-
el , and then the wavelet soft threshold denoising algorithm was used to process the collected laser ultrasound signal. The results showed that the
numerical simulation was basically consistent with the experimental results. The arrival lime difference of the RS wave and the RR wave genera-
ted by the surface wave and the defect could detect the depth of defects, and the width of defects had almost no effect on the detection result.

Key words: laser ultrasonic detection, numerical simulation, surface defects, additive manufacturing

Interfacial microstructure and mechanical properties of copper/stainless steel fabricated by explosive welding
Jiang Chaol, Long Weiminl2, Feng Jian3, Zhang Leil, Zhang Shuo?

(1. State Key Laboratory of Advanced Brazing Filler Metals and Technology, Zhengzhou Research Institute of Mechanical Engineering Co.,
Ltd., Zhengzhou 450001 ,Zhengjiang, China 2. China Innovation Academy of Intelligent Equipment Co., Ltd., Ningbo 315700, Zhejiang, Chi-
na 3. Wugang Shenzhou Heavy Industry Clad Metal Materials Co., Ltd., Pingdingshan 462500, Henan, China). p22 -27

Abstract T2 coppei/O6CrI9NilO stainless steel explosive welding clad plate was fabricated with welding parameters estimated by empirical
formula. Interfacial microstructure and mechanical properties of copper/stainless steel clad plate were studied through optical microscope, scan-
ning electron microscope, energy spectrum scanner, and mechanical test. It was founded that a regular wavy interface formed between copper
and stainless steel after explosive welding. The interface was mainly solid-solid joining, and the discontinuous vortex-like cast microstructure
was embedded in the wave peak and trough regions respectively. The microstructure was mainly composed of an e-Cu matrix, 7-Fe precipitated
phase, and stainless steel particles. Adiabatic shear band and austenite transformation were found in the microstructure of stainless steel after
explosive welding. Annealing and recrystallization were observed in copper. Interfacial bonding strength was 280. 3 MPa and microhardness of
the microstructure near the interface was significantly improved. The maximum tensile strength of the clad plate was 561 MPa, mixed fracture
characteristics were observed on the fracture of the bonding area, and the vortex microstructure defects had no obvious effect on the tensile frac-
ture failure.

Key words: explosive welding, microstructure, mechanical properties, copper, stainless steel

Effect of laser incident angle on microstructure and mechanical properties of Ir-Rh alloy and Ni-based alloy by la-

ser welding

Yang Huimul , Zhao Shifang2, Hu Guoyil, Deng Junl, Du Dekuil, Tao Weil

(1. Weichai Torch Technology Co., Ltd., Zhuzhou 412001, Hunan, China 2. Central South University, Changsha 410083, China). p28 —
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