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Table 1 Welding parameter of hardfacing alloys
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Table 2 Chemical composition of deposited metals

C Si Mn Ni Mo \% Fe
1.0~2.5 1.5~2.0 1.72~2.0 0.1~0.5 15.0~20.0 5.0~10.0 N
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Table 3 Parameters of abrasive wear test
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Fig. 1 X-ray diffraction patterns of deposited metals
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Fig. 3 Macro variation trend of wear scar of deposited
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Fig. 4 Variation trend of wear scar in various normal
impact energy of deposited metals. (a) wear loss;
(b) wear scar depth; (c) wear roughness
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Fig. 5 SEM images of wear scars in various normal
impact energy of deposited metals.(a) 1 J; (b) 7 J
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Fig. 8 Wear hardness of deposited metals
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Fig. 9 X-ray diffraction patterns of pre-wear and wear
scar of deposited metals
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trostatic attraction; bonding strength

Numerical simulation of flange welding deformation based

on dynamic constraint WANG Chenxi, TANG
Wencheng (State Key Laboratory of Advanced Manufacturing,
Southeast University, Nanjing 211189, China). pp 67-73

Abstract:  External constraint has a great influence on
welding deformation and is one of the important factors
affected on welding deformation. Compared with the
traditional rigid constraint, dynamic constraint can reflect the
effect of external constraint force in the welding process in real
time. In the case of multi-layer and multi-pass cross welding of
two welds, a multi-body coupling analysis model was
established, and the dynamic constraint force effect caused by
the deformation of the low-stiffness fixture due to the
deformation of the welds was simulated by using the spring
element and considering the feedback of the deformation to the
constraint force. The deformation of welded parts were
discussed from four factors: constraint stiffness, constraint
distance, initial constraint force and constraint width. The
results showed that the amount of deformation reduced at
different degrees with the values of four restraint variable
increasing. The influence trends of the constraint stiffness, the
initial constraint force and the constraint width were similar,
and the initial constraint force was the most important
influence factor. The influence of the restraint distance was
minimal and its trend was linear.

Key words:

welding deformation; multi-layer and

multi-pass welding; dynamic constraints; regression analysis

Effect of LaNd on the spreadability of Ti-13Zr-21Cu-9Ni
brazing fillers and the properties of TC4 joint LI
Chaojun, YAN Yanfu, REN Xiaofei, WANG Yaming,
WANG Hongna (Henan University of Science and
Technology, Henan, 471023, China). pp 74-79

Abstract: In order to optimize the properties of Ti-
13Zr-21Cu-9Ni brazing fillers and obtain a good performance
Ti alloy joint, rare earth element LaNd was added to Ti-13Zr-
21Cu-9Ni brazing fillers. The commonly used TC4 alloy was
used as the mother The effect of rare earth element LaNd on
the spreading performance of Ti-13Zr-21Cu-9Ni brazing fillers

and the performance of TC4 joints was studied by vacuum

furnace, field emission scanning electron microscope, X-ray

diffractometer and other equipment. The results showed that
the spread area of Ti-13Zr-21Cu-9Ni-xLaNd brazing fillers and
the shear strength of Ti-13Zr-21Cu-9Ni-xLaNd/TC4 brazed
joints first increased and then decreased with the addition of
LaNd increased. When the LaNd addition is 0.3%, Ti-13Zr-
21Cu-9Ni-xLaNd brazing fillers has the largest spreading area,
the maximum value is 0. 74 cmz, which is 88.8% higher than
the matrix; when the addition of LaNd continues to increase,
the formed CusLa phase greatly reduce the spreading
performance of the brazing fillers. Ti-13Zr-21Cu-9Ni-
xLaNd/TC4 brazed joint shear strength reaches the maximum
when the LaNd addition is 0. 3%, which is 157.1 MPa, which
is 45.2% higher than the matrix. Therefore, the optimal
addition of LaNd It should be around 0. 3%.

Key words:

rare earth lanthanum and neodymium; ti-

tanium alloy joint; spreadability; shear strength

Study of impact energy on abrasive wear resistance of Fe-
C-Mo-V hardfacing alloys HUANG Zhiquan, DUAN
Jiaxu, YANG Wei, ZHANG Haiyan (Zhengzhou Research
Institute of Mechanical Engineering Co., Ltd., Zhengzhou,
450001,China). pp 80-85

Abstract: Wear samples were prepared by hardfacing
welding with Fe-C-Mo-V gas shielded flux-cored wire, and
subjected to dynamic impact abrasive wear tests under different
impact energy. Microstructures and wear scar characteristics of
deposited metal were characterized by scanning electron
microscopy with energy disperse spectroscopy, weight loss
test, and laser scanning confocal microscopy to investigate the
abrasive wear behavior of deposited metal under different
impact energy. The results show that the microstructure of
deposited metal is mainly composed of austenite, lamellar
eutectic structure, and spherical VC hard phases. The wear loss
of deposited metal, the roughness of the wear scar, and the
depth of the wear scar gradually decrease with the increase of
impact energy. The wear mechanism are the micro-cutting of
the austenite matrix by the abrasive grains and plastic
deformation. As the impact energy increases, the deposited
metal undergoes work hardening, and a deformed martensite
structure appears on the subsurface of the wear scar.
Furthermore, the VC hard phase interacts with the lamellar

eutectic structure to increase the hardness of the deposited

metal, thereby improving the wear resistance of the matrix and
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enhancing the impact resistance.
Key words: Fe-C-Mo-V hardfacing alloys; impact en-

ergy; abrasive wear; deformation martensite

X-ray stress measurement process of aluminum alloy by
analysis of the full width at half maxima WANG
Xiaopeng, LI Xiaoyan, XU Zhou, WU Qi (Beijing
University of Technology, Beijing 100124, China). pp 86-90
Abstract:  In this paper, X-ray method is used to test
the residual stress of 6061-T6 aluminum alloy welded joints.
In order to explore a reasonable stress measurement process, X-
ray stress test is performed on the pre-stressed equal-strength
beam. The diameter of the aperture and the oscillation angle
are successively increased during the test. The full width at
half maximum of the diffraction profile is used to characterize
the microscopic strain of the diffracted grain group. The
change in the uniformity of the microscopic strain of the
diffracted grain group is analyzed when the aperture diameter
and oscillation angle increase, as wll as performing orientation
imaging analysis to compare the grain selection between two
stress test scheme in different intervals of preferred orientation
of the grains. The results show that the stress test accuracy is
related to the strength of the preferred orientation of the grains.
In the spatial range where the preferred orientation of the grains
is strong, when oscillation angle greater than 1° is used, the
adjacent sub-crystals near the small-angle grain boundary can
participate in the diffraction, so that the microscopic strain of
the diffracted crystal grain group tends to be uniform, so the X-
ray stress measurement accuracy is higher, and when the
aperture is added in the range of d = 2 ~ 4 mm, the increase of

diameter d can increase the number of diffracted grains, but has

little effect on the microscopic strain uniformity of the
diffracted grain group and the accuracy of stress testing.
Key words: stress measurement; X-ray; microstrain;

measurement process

Process optimization of projection welding of nut based on
regression analysis  XING Xiaofang', BEN Qiang’,
ZHOU Yong', LU Hao', HAN Pei' (1. Xi’an Shiyou
University, Xi’an, 710065, China; 2. Chinese People’s Liber-
ation Army No. 5720 Factory, Wuhu, 241000, China). pp 91-
96

Abstract:  Single factor experimental design was used
for M6 welded square nuts and SAPH370 pickled hot-rolled
steel plates in order to optimize the nut welded joint quality.
The electrode force, welding current and welding time were
picked out as the process parameters and the Pull-out load were
weighted into a welding quality index. The mathematical
model between the welding quality index and process
parameters was obtained by regression analysis. The research
results show that the welding current has the greatest effect on
the Pull-out load, and the welding time and electrode pressure
have a small effect on the Pull-out load. When the electrode
pressure is small, the welding time has a large effect on the
Pull-out load. When the electrode pressure is large, the
welding current has a large effect on the Pull-out load. The
interaction effect between electrode pressure and welding
current is the largest, the interaction effect between welding
current and welding time and the interaction effect between
electrode pressure and welding time are smaller.

Key words: projection welding of nut; SAPH370; the

pull-out load; regression model; welding quality



