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Schematic of PAW-TIG coupling arc welding
system
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Fig. 2 Determination of x, y coordinate axis in welding
arc pressure test system

Si < 0.35%, Mn < 1.4%, S < 0.045%, P <
0. 045%) Ik itk B Ml (55 i & 4.5 mm), BLA&
200 mm x 80 mm x 50 mm, ¥ FEIEZZ KN JQ-MG70S-
6, HAE 1.2 mm, HR2Z Yo LR 1. 0zl v
FH TS REAGEA T B, BURR (BB 1 mm.

®1 ERELUERS

Table 1 Elements composition of filling wire
C Mn Si S P Ni Cr Mo Cu
0.06~0.15 1.40~1.85 0.80~1.15 = 0.025 = 0.025 =0.15 =0.15 =0.15 = 0.50
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Fig. 3 Arc morphology of independent and coupled arc
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Table 2 Process parameters of arc shape acquisition test
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different welding methods
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Fig.6 P-T Weld front and back forming and cross
section macroscopic morphology
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Fig. 8 Microstructure of P-T welding weld zone
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Fig. 9 Microstructure of P-T welding fusion zone
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microstructure of the high nickel ductile iron homogeneous
weld is composed of fine columnar austenite dendrite,
spheroidal graphite and a little intergranular carbide. With the
increase of welding current , the morphology of columnar
dentrite in the weld tends to be coarsening, the graphite
nodularity increases, and the number of intergranular carbides
increases. When the welding current is constant, with the
increase of preheat temperature, the graphite morphology
becomes worse, the amount of carbides precipitated increases,
so the tensile strength of the joint decreases and the hardness
increases. By using the high nickel ductile iron homogeneous
welding electrod, along with the large welding current
technology at room temperature, the microstructure and
mechanical properties of the weld could be controlled
effectively and the high quantity homogeneous weld with
excellent machining property can be obtained.

Key words: high nickel ductile iron homogeneous
welding electrode; homogeneous welding; welding current;

preheat temperature

Investigation on friction stir welding process of ferritic
stainless steel and mechanism of defect formation
TANG Wenshen, YANG Xinqi, LI Shengli, LI Huijun
(Tianjin University, Tianjin 300354, China). pp 87-93,111
Abstract:
joining T4003 ferritic stainless steel by using a tungsten
(W-Re) alloy tool. The
microstructural characteristics, and mechanism of defect

Friction stir welding was performed on

rhenium weld  formation,
formation in the weld were examined. It was showed that the
axial pressure of tool monotonously increased with the
increasing of welding speed under different rotational speeds.
Defect-free welds were successfully produced at rotational
speeds of 150 and 250 r/min. However, wormhole defects were
produced near the advancing side of the stir zone in the welded
joints at the rotational speed of 350 r/min. This phenomenon
tended to decrease with the increasing of the tool axial pressure
and welding speed. A phase transformation and significantly
harden occurred in the stir zone of the welded joint, and the
microstructure in this region changed to very fine grains
consisting of duplex structure of equiaxed ferrite and low
carbon martensite. An uneven hardness distribution in the weld
was observed. Moreover, a balanced-flow model of weld metal
was proposed, and employed to analyze the mechanism of
defect formation in the weld.
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Abstract: The plasma -TIG coupling arc hybrid
welding process was proposed to improve the welding
efficiency of mild steel. The stable coupling arc of plasma and
TIG is realized under the action of electromagnetic force by
designing the intensive torch, and the welding heat source
characteristics of the coupling arc have been optimized. The
arc shape, weld formation and, mechanical properties are
analyzed. The results showed the coupling arc still have good
deep penetration welding characteristics. Compared with
plasma and TIG welding method, the coupled arc has more
reasonable depth-width radio, and has the effect of shock
stirring on droplet and welding pool, which promotes grain
refinement and reduces the tendency of joint crystallization in
fusion zone. One-side welding both sides formation could be
achieved by use of the butt welding test with 5 mm thick
Q235B steel plates, the weld was smooth without defects and
the tensile strength was better than the base metal.
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Abstract:  Selective laser melting has been applied to
fabricate 18Ni300. SEM is used to observe dendritic growth
orientation and solidification structure. Artificial neural
network is applied to rank the respective importance of laser
power, scanning speed and scanning space for mechanical
properties, while BP neural net with improved weight by
genetic algorithm is applied to the prediction of tensile
property. Results show that the main structure of the specimen
is columnar dendritic crystals with significant epitaxial growth.
The orientation of the growth is determined by the
solidification condition at the bottom of the molten pool. CET
can easily take place on the top of the melting pool.
Meanwhile, there is transition zone in other places contributed
by the thermo capillary convection. The result of the
importance prediction by artificial neural network shows: They
order from high to low is laser power, scanning speed and
scanning space. Since the prediction results agree with the
actual ones, BP neural net can effectively predict actual results.

The determination coefficient R> = 0. 73.



