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IR, & B HITE 200 ppm VAT . 3 APRAR T FITE
15~ 53 um % 18Ni300 KEEMAR. 2 1 4 18Ni300
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&1 18Ni300 MK (RESH, %)
Table 1 Chemical composition of 18Ni300 powder

C Ni Co Mo Ti Al Fe

< 0.03 17.4  8.68 4.90 0.68 0.11 &t
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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.

Key words: ferritic stainless steel; friction stir weld-

ing; microstructure; welding defects; formation mechanism

Analysis on welding processing properties of plasma-TIG
coupling arc hybrid welding WANG Bo'”?, SANG Jian',
ZHANG Hongtao’, TENG Yao’, WANG Qichen’ (I.

Harbin Institute of Technology at Weihai, Weihai 264209,

China; 2. Shandong Institute of Shipbuilding Technology,
Weihai 264209, China; 3. Yantai CIMC Raffles Offshore Co.,
Ltd., Yantai 264000, China). pp 94-99

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.

Key words: plasma —TIG; coupling arc; hybrid weld-

ing; no spatter

Microstructure based on selective laser melting and
mechanical properties prediction through artificial neural
net  YANG Tianyu', ZHANG Penglin', YIN Yan', LIU
Wenzhao', ZHANG Ruihua™ (1. State Key Laboratory of
Advanced Processing and Recycling of Nonferrous Metals,
Lanzhou University of Technology, Lanzhou 730050,China; 2.
China Iron & Steel Research Institute Group, Beijing 100081,
China; 3. Hardware Knife Cut Industrial Technology Research
Institute Yangjiang, Yangjiang 529533, China). pp 100-106
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.
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A key-hole filling technology for friction stir welding based
on the theory of pressure welding DENG Lipeng]’z, KE
LIU Jinhe' (1. Northwestern Polytechnical
University, Xi ‘an, 710072, China; 2. Nanchang Hangkong
University, Nanchang 330063, China). pp 107-111

Abstract:

.2
Liming’,

The key-hole in the end of friction stir
welding (FSW) joint is one of the application and promotion
barriers. For overcoming the barrier, a new technology based
on the theory of pressure welding for filling key-hole is
invented and researched on the three phase secondary rectifier
resistance spot welder in the paper. The key-hole in the friction
stir spot welding lap joint of 3.0 mm + 3.0 mm thickness
2024-T4 aluminum alloy is filled. In the paper, micro hardness
and micro structure about the filled joint are all studied, and the
bonding mechanism is analyzed according the welding theory
and crystallography. The results prove that the filled joint
including the fusion welding zone , pressure welding zone,
plastic deformation zone and melted stopper zone. The
diffusion welding is the major metallurgy bond and fusion
welding is the minor form of bond between the stopper and
key-hole. The micro hardness and structure around the filled
key-hole are not changed by the high-efficiency filling
technology.

Key words: friction stir welding; pressure welding;

key-hole; aluminum alloy

Microstructure and mechanical properties of electron beam
welded joints in different state of TC4 YAN Taiqi]’z,
CHENG Xu", LI An"’, TIAN Xiangjun"’, LIU Dong"* (1.
National Engineering Laboratory of Additive Manufacturing
for Large Metallic Components and Engineering, Beihang
University, Beijing 100191, China; 2. School of Materials
Science and Engineering, Beihang University, Beijing 100191,
China). pp 112-117
Abstract:

specification of electron beam welding on the structure of

This paper studied the influence of a

‘rolled+ laser deposited’” TC4 welded joints, and analyzed the
mechanical properties of the joints. Results show that on the
rolled side, the microstructure of heat affected zone changes
obviously, the shorter the distance away from welding center,
the more amount of transformed B generates, and the columnar
grain gradually transforms into equiaxed grain, with the
appearance of clustered martensite o'. However, on the laser-
deposited side, few changes are observed in the heat affected
zone, B grain stays columnar, in which martensite o' generates,
no equiaxed grain generates. The change trend of

microhardness on both sides is similar, the closer the distance
from the center, the higher the microhardness gets, the

maximum hardness is around 400 HV found in the fusion

zone. The mechanical properties of welded joints are similar to
forged TC4, all the fractures locate in the laser-deposited base
metal region.

Key words: TC4 titanium alloy; laser additive manu-
facturing; electron beam welding; microstructure; mechanical

properties

Microstructure and mechanical properties of friction plug
welding for friction stir welded aluminum alloy LIU
Kaixuan], SUN Zhuanpingl’z, YANG Xinqi], DU Bol,

SONG Jianling2 (1. Tianjin Key Laboratory of Advanced
School
Engineering, Tianjin University,, Tianjin 300072, China ; 2.

Joining Technology, of Materials Science and
Tianjin Long March Rocket Manufacture Co., Ltd., Tianjin
300462, China). pp 118-125

Abstract:  Friction plug welding for AA2219-T87
friction stir welds were performed, the macro/micro structures,
hardness distributions and tensile strength were observed and
tested, and the tensile fracture was observed by scanning
electron microscope. The main findings are as follows: With
7500rpm rotational speed and axial force 40 ~ 55 kN can
obtain defect-free plug welded joint; The ultimate tensile
strength (UTS) and elongation of FPW joint in perpendicular
reach 336 MPa and 8%,
approximately 73. 9% and 66. 7% being equivalent to that of

direction can respectively,
base metal; The weakest bonding regions are always produced
at the bottom bonding interface between the BM and PM and
how to control the connection quality of the bottom bonding
interface should be the key factor affecting the tensile
properties of the friction plug welding joint.

Key words: friction plug welding; welding process;

microstructure; mechanical property

Microstructure and mechanical properties of linear friction
welding joint of TC17 titanium alloy fabricated by laser
forming JIN Junlongl’z, GUO Delun'?, LIU Qil,
ZHANG Tiancang'?, JI Yajuan"? (1. AVIC Manufacturing
Technology Institute, Beijing 100024, China; 2. Aeronautical
Key Laboratory for Welding and Joining Technologies, Beijing
100024, China). pp 126-130

Abstract:  Under the background of repairing damaged
blades of blisks with linear friction welding, aimed at TC17
titanium alloy which is commonly used for aero-engine blades,
one of the welding stub is fabricated by laser forming,
microstructure analysis, mechanical properties test and fracture
analysis of typical welded joints were carried out, the evolution
characteristics of the laser deposition zone before and after
linear friction welding and its influence on mechanical
properties were emphatically analyzed. Results showed that
the size of shortening determines the amount of laser forming
structures in the joint, obvious recrystallization occurs in the

laser forming deposition zone which participated in the welding



