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Table 1 Chemical composition of commercial Incoloy 825
Ni Cr Fe Mo Ti Mn Si S C
38 ~ 46 19.5~22.5 =122 2.5~3.5 1.5~3 0.6~1.2 <1 <.5 < 0.03 < 0.05
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Fig. 3 Line scanning of microstructure in different weld-
ing areas. (a) upper part of the joint; (b) bottom
part of the joint
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Fig. 5 Stress-strain curve of joint
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Fig. 6 Macroscopic fracture morphology of tensile parts
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Fig. 7 Tensile fracture morphology of joint
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Fig. 9

Impact fracture morphology. (a) impact fracture
of weld; (b) impact fracture of heat affected zone;
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(c) impact fracture of base metal
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Microstructures and mechanical properties of the welded joint
were investigated. Energy disperse spectroscopy (EDS) was
used to measure the burning loss of alloy elements in different
regions of the weld. The tensile strength and microhardness of
the weld were also measured. The results showed
microstructures in the upper area were smaller than that in the
lower area, the content of Mg and Zn in the upper part of weld
was lower than that in the lower edge. Microhardness in the
upper center was higher than that in the lower center, while
microhardness at the upper edge was smaller than that at the
lower edge. A ductile fracture was observed as the key
characteristic for the welded joint, and the tensile strength was
325 MPa, of 65.9% of base metal. The decrease of the tensile
strength was caused by the burning loss of Mg, Zn, welding
stresses and porosity defects.

Key words: 7A52 alloy; laser beam welding; micro-

structure; mechanical properties

Microstructure and properties analysis of Incoloy 825
nickel base alloy electron beam welding ZHANG
Jianxiaol’z, GUAN Zhichenl, HUANG Jiangkangl, YANG
Zhihai’, FAN Ding] (1. State Key Laboratory of Advanced
Processing and Recycling of Non-ferrous Metals, Lanzhou
University of Technology, Lanzhou, 730050, China; 2. Lan-
zhou LS Heavy Equipment Co., LTD., Lanzhou, 730314,
China; 3. Lanzhou Changzheng Machinery Co., LTD.,
Lanzhou, 730299, China). pp 32-37

Abstract:  The butt test of Incoloy 825 nickel base
superalloy in air cooler tube box was studied by electron beam
welding. The microstructure of electron beam welded joints
was analyzed by observing the structure of welded joints, and
the mechanical properties of electron beam welded joints were
analyzed with tensile properties and impact toughness tests.
The results show that good weld joint of Incoloy 825 alloy can
be obtained by electron beam welding. The weld zone is
composed of large equiaxed grains and a few columnar
crystals. There is no obvious element loss in the we4ld area.
The hardness of weld and heat affected zone reaches the
hardness value of base metal. The tensile strength of the weld
joint reaches 600 MPa, which is close to the tensile strength of
the base metal, and the fracture form of the joint is ductile
fracture. The impact value in the weld and heat affected zone
is higher than that of the base metal, in which the impact
energy in the weld joint reaches 262 J, and the impact fracture

morphology is ductile fracture.

Key words: electron beam welding; Incoloy 825; mi-

crostructure; mechanical property

Effect of ultrasonic impact treatment on corrosion behavior
of FSW joints of 2A12 aluminum alloy ZHANG
Timing', DENG Yunfa', CHEN Yuhua', FANG Yu’, HU
Xuebing3 (1. Nanchang Hangkong University, Nanchang,
330063, China; 2. Shanghai Aerospace Equipments
Manufacturer, Shanghai, 200245, China; 3. Sino-Pipeline
International Co., Ltd., Beijing, 100007, China). pp 38-41,78

Abstract: In this work, the corrosion behavior of
friction stir welding (FSW) joints of 2A12 aluminum alloy with
and without ultrasonic impact treatment (UIT) was investigated
by immersion corrosion test and polarization curve test in
3.5% NaCl aqueous solution. The results showed that the
average corrosion rate of the joints with UIT was about half of
that without UIT. The corrosion potential of the heat affected
zone (HAZ) without UIT was —0.629 V (Ag/AgCl), indicating
the worst corrosion resistance. And the average corrosion
depth of HAZ induced by pitting corrosion and intergranular
corrosion was about 125 um. After UIT, the corrosion
potentials of each sub-area of the FSW joints increased, and the
corresponding corrosion current density decreased. The
maximum depth of corrosion pit did not exceed 40 pm. The
whole surface of the joint exhibited a form of uniform
corrosion. Ultrasonic impact makes the surface grains of the
material finer and denser, and the bond between the
strengthening phase and the base metal is tighter, which is the
main reason for the improvement of the corrosion resistance of
the material. The main reason for the improvement of the
corrosion resistance of the joints was that the grains of the
material were refined and densified after UIT.

Key words: 2A12 aluminum alloy; friction stir weld-

ing; ultrasonic impact treatment; corrosion behavior

Characteristics of TIG overlaying welded joints of
aluminum alloy before and after implementing ultrasonic
frequency pulse electric signal CHEN Qihaol’z, CUI
Shanchengl, LIN Sanbaoz, GAO Xiangl, ZHANG Ao'

(1. Jiangsu University of Science and Technology, Zhenjiang,
212100, China; 2. State Key Laboratory of Advanced Welding
and Joining, Harbin Institute of Technology, Harbin, 150001,
China). pp 42-46

Abstract:

As a low-cost and high-efficiency welding

method, arc overlaying welding has a broad application



