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Schematic diagram of water bath additive
manufacturing principle
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Fig. 2 Three-dimensional model of water bath additive
manufacturing system
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Table 1 Chemical composition of ER316L stainless
steel wire
C Mn Cr Mo Ni Si Fe
0.025 1.91 19.10 2.57 12.58 0.42 N
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Fig. 3 Schematic diagram of welding position
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Fig. 6 Temperature variation curve of the base plate
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seam, the particles constituted the material which liked the
metal matrix composite. It is the reason why joint strength
reached maximum 34.1 MPa which similar to the strength of
the graphite substrates. The thermal expansion coefficient
gradient transition structure that formed in the joint after
brazing resulted in low stress level in the joint and high quality
joint was obtained. The performed investigation will provide
necessary technical support for the construction of molten salt
reactor.

Key words: Graphite —Hastelloy N alloy joint; Braz-
ing; Joint's Microstructure; Mechanical property

Micro-deformation P-TIG wire and arc addictive
manufacture under water bath DUAN Mengwei, PENG
Yong, ZHOU Qi, QIANG Wei (School of Material and
Science Engineering, Nanjing University of Science and
Technology, Nanjing 210094, China). pp 113-116

Abstract:

of welds and substrates ’deformation during wire feeding TIG

Aiming at the problem of the accumulation

addictive manufacture, the article proposes the process of
micro-deformed P-TIG wire and arc addictive manufacture.
The principle and system composition of the water bathed
PTIG arc adddictive process are described. The deposition rate,
substrate deformation and forming quality of the material are
compared under the two conditions of water bath and air
cooling. The results show that the deposition rate in the water
bath is stable at 144 g / h, which is 2.7 times of that under air
cooling. The flatness of the substrate under the water bath
condition is 2. 114, which is 24% lower than that in the air
cooling. The height difference between the diameter of the
straight wall is 2.6 mm, which is lower than the air cooling
(3.1 mm) and the width direction is 0.3. The water bath has a
great influence on the forming precision of the straight wall in
the height direction.
Key words: water bath PTIG; addictive manufactur-
ing; deposition rate; substrate deformation; forming precision

High frequency hybrid twin-electrode TIG welding method
and digital power supply design WU Tongli, WANG
Kehong, YANG lJiajia, ZHOU Xiaoxia (School of Materials
Science and Engineering, Nanjing University of Science and
Technology, Nanjing 210094, China). pp 117-121,128
Abstract:
type of non-melting welding method was put forward, and a

A new high quality and low consumption

high frequency hybrid T-TIG power supply was developed,

which
simultaneously. One was high frequency square current

waveform with base current of 0~300 A, peak current of 0~100
A, frequency of 0~80 kHz, duty ratio of 0~100%, current rate
of change up to 50 A/us. The other was variable polarity

could output two type current waveforms

square wave pulse current waveform with output current
amplitude of 0~500 A, frequency of 0~100 Hz, duty ratio of
0~100%, current rate of change up to 300 A/ms. The test
results of the power source indicated that the design of high
frequency hybrid T-TIG power source has reached the
anticipated design object, and the high frequency square current
still has a rapid rising and falling edge change rate at the
frequency of 80 kHz. At last, the welding test was carried out
by using aluminum alloy plate, and the test results shown that
the welding process was stable and the weld molding was
good.

Key words: variable polarity; high frequency; square
wave pulse; twin electrode; argon arc welding

Research on vision-based post-welding quality inspection of
power battery WU Boyao, QIN Lei’, ZHANG
Qingmaol’z, MA Qiongxiongl’2
Fiber Photonic Devices and
Applications, South China Normal University, Guangzhou
510006, China; 2. Guangdong Provincial Key Laboratory of
Nanophotonic Functional Materials and Devices, South China
Normal University, Guangzhou 510006, China; 3. United
Winners Laser Co.,Ltd., Shenzhen 518055, China). pp 122-
128

(1. Guangzhou Key

Laboratory for Special

Abstract:
of the power battery, this paper proposes a post-weld quality
inspection method. This method combines the dynamic

In order to inspect the post-welding quality

threshold and the global threshold, the runs processing and the
PCA-SVM classification model for the problems of low
contrast, complex background and interference. Firstly, a
hybrid threshold algorithm combining dynamic threshold and
global threshold is proposed to segment weld seam and
defects. Secondly, get a more real edge of the weld seam
though use morphology and runs processing to eliminate the
interference around the weld seam; Finally, a 7-dimensional
feature vector is designed from three aspects: gray features,
geometric features and moments. The support vector machine
model with principal component analysis is used to inspect
pinholes. The results show that the proposed method can
achieve good inspection quality.

Key words:
al component analysis; support vector machine

hybrid threshold; runs processing; princip-



