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Effect of trace CO, on arc-ultrasonic TIG welding of
MGH956 alloy LEI Yucheng' > LUO Ya' REN Dan' LI-
ANG Shenyong' ( 1. School of Material Science and Engineering
Jiangsu University Zhenjiang 212013 China; 2. Jiangsu Prov—
ince Key Laboratory of High-end Structural Materials Zhenjiang
212013 China) . pp 1 -5

Abstract:

ing MGH956 alloy arc-ultrasonic TIG welding and the mecha—

Trace CO, was added in the shielding gas dur—

nism and influence law of trace CO, on the microstructure and
properties of the joint were analyzed. The results show that the
grains in the weld grew smaller the porosity in the weld became
less and the tensile strength of the joint increased. Based on the
after 0. 5% CO, was added in pure

Ar the grains in the weld center were fine-equiaxed and uni—

effect of the arc-ultrasonic
formly distributed in the weld the tensile strength of the joint
enhanced significantly and the joint fracture mode changed from
brittle fracture to ductile fracture. Meanwhile the hardness of
the weld increased after trace CO, was added in the shielding
gas and the comprehensive properties of the joint were im-—
proved.

Key words: MGH956 alloy; TIG welding; arc-ultrason—

ic; trace CO,; microstructure

Characteristics of joint and interface layer during bypass—
current MIG welding-brazing of aluminum and steel dissim-
MIAO Yugang' WU Bintao> HAN Duanfeng'

XU Xiangfang®( 1. National Key Laboratory of Science and Tech—

ilar metals
nology on Underwater Vehicle Harbin Engineering University
Harbin 150001
Harbin Engineering University Harbin 150001
6-10
Abstract:
ducted with 2 mm thick 6061 aluminum alloy plates and galva—

China; 2. College of Shipbuilding Engineering
China) . pp

By pass-current MIG welding-brazing was con—

nized steel plates. The microstructure and mechanical properties
of lap joints were investigated by optical microscopy scanning e—
lectron microscope with energy dispersive spectrometer and ten—
sile testing. The effect of welding speed on interface layer and
joint characteristics during by pass-current MIG welding-brazing
of aluminum alloy to steel was analyzed. The results show that
with the increase of welding speed the welding heat input re—
duced and the interface temperature dropped which decreased
the diffusion of elements and finally reduced the thickness of in—
terface layer. In addition the tensile strength of joint tended to
increase at first and then reduce with the increase of welding
speed and reached a maximum of 135.32 MPa. When the weld—
ing speed was low the high interface temperature increased the
possibility of forming brittle intermetallic compounds which would
reduce the performance of the resultant joint. On the contrary

defects such as incomplete brazing and pores in the interface be—
cause of insufficient reaction could occur at higher welding

speed.

Key words:  bypass—current MIG welding-brazing; dis—

similar metals; welding speed; interface

Mechanical behavior of IMC in BGA soldered joints by
nanoindentation method WANG Lifeng Dai Wenqin
ZHANG Pule MENG Gongge ( College of Materials Science and
Engineering Harbin University of Science and Technology Har—
bin 150040 China) . pp 11 - 14

Abstract:  Nanoindentation experiments were carried out
on ( Cu Ni) ¢Sny Cu6Sn; and Cuy;Sn IMCs in BGA soldered
joints. The influence of loading velocity on the mechanical be—
havior of intermetallic compounds was investigated. The Young’s
Cug Sns
and Cu;Sn IMCs were obtained from load-depth curves with Oli—

modulus and nanoindentation hardness of ( Cu Ni) Sn,

verPharr method. The results indicate that serrated rheological
effect was related to the load rate. All of three kinds of IMC in—
Cu;Sn and ( Cu Ni) (Sng

rheological effect with different degrees when the loading rate was

cluding CugSn; showed serrated
low. However the serrated rheological effect was not obvious for
Cu;Sn and ( Cu Ni) (Sng when the loading
rate increased. The Youngs modulus of ( Cu Ni) (Sn; CugSny
and Cu;Sn IMCs were 126 GPa 118 and 135 GPa respectively.
CugSng and
respectively. The

except for CugSng

The nanoindentation hardness of ( Cu Ni) ¢Sns
Cu;Sn IMCs were 6.5 6.3 and 5.8 GPa
Youngs modulus and nanoindentation hardness of ( Cu Ni) ¢Sn;
were higher than those of CugSns.

Key words: nanoindentation; intermetallic compound;

serrated rheological effect; mechanical behavior

Seam tracker of mutual-inductance based on sheet lapping
HONG Bo LIU Xiang HE Rongtuo YANG Jiawang ( De—

partment of Mechanical Engineering Xiangtan University Xian—
gtan 411105 China) . pp 15 -18

Abstract:  Using a double—coiled rectangle cross section of
cylinder mutual-inductive sensor as seam-racking sensor the
tracking of steel sheet lapping was realized. The mutual-induct—
ance coefficient of the axes-intersecting coils was calculated with
the cycle loop method. A 3D model was built for the sensor
through Ansys software. After optimizing the parameters of the
coils and analyzing the influence of the angle between coils on
the output of sensor the structure of mutual-inductive sensor was
defined for seam tracking. The experimental results show that the
linearity of sensor output was fine and the tracking precision ful—
filled the requirements. This research provides a new way for au—
tomatic seam-racking of lapping sheet.

Key words: lapping of steel sheet; mutual-inductive; fi-

nite element analysis; seam-racking

Effect of activating flux on laser arc hybrid welded stainless
steel YIN Yan' WANG Zhanchong' ZHANG Ruihua®
YUAN Zhengwei' TA Jinguo'( 1. State Key Laboratory of Gan—



