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Table 1 Chemical compositions of surfacing layer with
different W contents additions
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Fig. 1 XRD diffraction patterns of surfacing layer with
different W contents additions
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Fig. 3 Surface scanning image of surfacing layer for W content is 12%. (a) scanning microstru cture; (b) W element;

(c) C element; (d) Cr element; (e) Fe element
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Fig. 5 Variation curves of hardness and wear of surfa-
cing layer with different W contents additions
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unmelted defects.

Key words: infrared vision; gas metal arc welding; im-

age processing; apparent defect; pattern recognition

Microstructure and mechanical properties of joints of a
new Al-Mg-Mn-Er alloy by TIG welding ~ WANG Hu'?,
JIN Likuns, PENG Yun® (1. North China Institute of
Aerospace Engineering, Langfang, 065000, China; 2. State
Key Laboratory of Advanced Steel Processes and Products,
Central Iron & Steel Research Institute, Beijing, 100081,
China; 3. Beijing Hainachuan Automotive Parts Co., Ltd.,
Beijing, 100083, China). pp 74-79

Abstract: New Al-Mg-Mn-Er alloy sheets were
welded by TIG welding with filler wires. The microstructure
and mechanical properties of the joints were studied. The
results show that the center of the weld seam is mainly
composed of equiaxed crystals. There is no typical epitaxial
solidification appeared, but a fine-grained zone with width of
100 pm is formed near the fusion line. The recrystallized
structure is appeared in the heat affected zone. The precipitates
in the weld zone mainly exist in the form of primary AlEr.
Compared with the base metal, the size of primary AlsEr in the
weld seam is smaller and its distribution is more uniform. The
number of secondary Al;Er in the weld seam is relatively small
and the secondary ALEr is from the base metal. The
microhardness of the weld zone and the heat affected zone are
lower than that of base metal, and the microhardness of the
weld zone is the lowest. With the increase of the welding heat
input, the tensile strength of the joints increases first and then
decreases. When the welding heat input is 218 J/mm, the
tensile strength of the joint is the highest which is 71.4% of
that of the base metal. The fracture of all tensile samples is
located at the weld zone, and the fracture morphology shows

the typical ductile fracture characteristics.
Al-Mg-Mn-Er alloy; TIG welding; micro-

structure; mechanical properties

Key words:

Study on resistance welding process of PPS/CF composite
JI Zhaohui, WANG Hongyang, SUN Lingfeng, LU
Pengcheng, WANG Zhiping (Tianjin Key Laboratory of Civil
Aircraft Airworthiness and Maintenance, Civil Aviation
University of China, Tianjin,300300, China). pp 80-85
Abstract:  Using the heat production characteristics of
carbon fiber fabrics to study the electrical welding process of
PPS/CF laminates. The test proves that the carbon fiber
resistance decreases with the increase of the temperature, and

the carbon fiber heats up. The reason for the increase in

nonlinearity. By the DSC test, the PPS melting temperature

range was obtained. The micro-morphology of the joint was
analyzed by LSCM. The LSS test of the joint was obtained.
The main welding process parameters of the resistance welding
of the PPS/CF laminate were obtained. (Welding temperature,
welding pressure and cooling rate) and its influence on the joint
forming and mechanical properties. The results show that the
optimized process parameters are welding temperature 390 °C,
welding pressure 0. 6 MPa, and cooling rate 20 °C/min. At this
time, the welded joint has the highest shear strength, which can

reach the base material's own shear strength 65%.

Key words: thermoplastic composite; carbon fiber;

resistance welding; shear strength

Microstructure and properties of Fe-Cr-C-B-W alloy by
self-shielded flux-cored wire open-arc surfacing JIA
Hua"’, LIU Zhengjun’, LI Meng', ZONG Lin’ (1. Applied
Technology College of Dalian Ocean University, Dalian,
116300, China; 2. Shenyang University of Technology,
Shenyang, 110870, China; 3. Shenyang University of
Chemical Technology, Shenyang, 110142, China). pp 86-90
Abstract: Five Fe-Cr-C-B-W alloy samples with
different W contents were prepared by self-shielded flux cored
wire arc surfacing technology. Microstructure and properties
of surfacing alloys were analyzed by metallographic
microscope, scanning electron microscope, X-ray diffr-
actometer, Rockwell hardness tester and wear tester. The
results show that the microstructure of the surfacing alloy
consists of martensite, retained austenite, M,(C,B);, M5(C,B),
Fe;W;3C and WC. Most of W is migrated to the grain boundary
to produce Fe;W;C C deficiency composite phase which is
more stable than the WC. There are no typical primary WC
hard phase particles in the surfacing layer. With the increase of
W content, the eutectic hard phase M,(C,B);, M;(C,B) and
Fe;W;C increase, and the spacing decreases. And they are
continuous and evenly distributed. When the addition amount

of W is 12%, the wear resistance of the surfacing layer is the

best.
Key words: self-shielded flux cored wire; arc surfa-

cing; Fe-Cr-C-B-W alloy; microstructure and properties

Effect of weld thermal cycle on low temperature toughness
of 09MnNiDR steel heat affected zone ZHANG
Lihongl’z, CHEN Furong], CHANG Jiangang] (1. Inner

Mongolia University of Technology, Hohhot, 010051, China;
2. Inner Mongolia Technical College of Mechanics and

Electrics, Hohhot, 010070, China). pp 91-96
Abstract:  The effect of welding heat cycle on low

temperature toughness of the coarse-grained heat affected zone



