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Fig 1 Sketch map of welded joint and XRD specimens
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Fig. 2 Phases at different regions of welded joint
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MAIN TOPICS, ABSTRACTS &KEY WORDS

Effect of P and rare-earth La on microstructure and property of
AgCuZnSn brazing alloy LI Zhuoran', JIAO Ning', FENG
Jical', CHEN Yijun® (1. State Key Laboratory of Advanced Welding
Production Technology, Haibin Institute of Technology, Harbin
150001, China; 2. Jinhua Seleno Brazing Alloys Manufacture Co.,
Lid. Jinhua 321017 Zhejiang China).pl—4

Abstract: The P and rare-earth La were added into AgCuZnr
Sn brazing alloy. The effect of P and La on the micwstucture and
popetty of AgCuZnSn cadmium-free brazing alloy system was inves-
tigated. The results showed that the addition of P could decrease the
interfacial tension between liquid brazing alloy and specimen and
the wettability and fluidity were al improved. With the addition of
La, the wettability of the brazing alloy was improved. while the wet
tabilty decreased as the content of La increased. The microstructure
of AgCuZnSn brazing dloy consisted of CuZn intemnetallic com-
pourd, Cus 6 Sn intemetallic compound and Ag-rich phase. The
black Cu;P compound was generated when P was added. And addit
ion of La could make micwstructure homageneous, and restrain the
growth of intemetallic compound.

Key words:  brazing alloy; microstructure; wettability; La
Effects of nonmetallic inclusions on acicular ferrite nudeation in
GUO Xuming', QIAN
Bainian’, WANG Yu’ (1. Department of Material Engineering, She-

deposited metals of microalloyed steel

nyarg Institute of Aeronautic Engineering, Shenyang 110034, Chi-
na; 2. Institute of Metal Research, Chinese Academy of Sciences
Shenyang 110016 China 3. Shenyang Institute of Special Equip-
ment Inspection & Research, Shenyang 110035, China). p5—8; 12
Abstract:  The effects of the sze, distribution and chemical
composition of inclusions on nucleation of acicular ferrite in deposited
metals of micro-alloyed steel were studied. The results show that the
inclusions as nuclei of acicular ferrite are chemical heterogeneous
compounds containing various elements. Most of them are within
0.2— 0.6 Pm in diameter. The inclusions reduce the energy barrier
to nucleation by acting as high-energy inert substrates promoting the
nucleation of acicular ferrite. The primary acicular ferrite plates ini-
tialy nucleate at intragranular incdlusons and then many fine inter-
locked acicular fernte grains nucleate sympathetically and grow from
the pimary plates.
Key words: incdusion; deposited metal; acicular ferrite;

nucleation

Brazed joint structure and mechanical propertyof Ti(G N) and
45 steel WU Mingfangg CHEN Jian, PU Juan, YUAN Yuan

(Pwovincial Taboratory of Advanced Welding Technology, Jiangsu

Univemsity of Science and Technology, Zhenjiang 212003, Jiangsw

China). p9— 12
Abstract

were used as the interlayer to ease the residual stress of the joint

The Cu foil and Ni foil with different thickness

and the brazing experiment was conducied in the case of brazing pa-
rameters which brazing temkeraure is 20 ‘C and holding time is
20 mins. The results show that the three-point bending strength in-
creases smoothly when thickness of Cu fool or Ni fool is increased
from 100 #m to 300 #m. Because Cu foil can be solved in the braz-
ing process, which abates the chemistty consistency of brazing filler
metal and Ti( G N) based metal ceramic and reduces the cohesion of
interface, the increase of the joint strength was confined. When Ni
foil was used the prominent characteristic is the higher interface
strength compared to the joint brazed Cu foil but its effect of easing
the residual stress is not good and stress concentration phenomenon
is created easdly on the side of Ti(C, N)based metal ceramic next to
the brazing seam.

brazing; interlayer;

Key words: metal ceramic; steel;

strength

X-ray diffraction analysis of 7A52 aluminum alloy MIG welded
joint HUANG Jiwa's YIN Zhimin', NIE Bo'?, XIAO Jin',
CHEN Jigan' (1. School of Materials Science and Enginecring
Central South University, Changsha 410083, China; 2. Noitheast
Light Alloy Co. Ltd., Harbin 150060, China).pl3— 17

Abstract  7A52 alloy plate was welded by means of MIG
(metal inert-gas) welding using Al— Mg— Mn— Sc¢— Zr micro-al-
loyed wire. The specimens cut down at different regions of the weld-
ed joint were diffracted accurately by high-power X-ray diffractome-
ter. The results showed that there are 4 different heat diffusion zones
in the welded joint, these zones had themselves substantive charac-
teristics. The first was the weld and it was thea— Al matrix as cast
structure distanced the weld centre line about 0— 4 mm. The second
was the semi-melted zone, and it distanced the weld centre line
about 4— 10 mm. The nanociystalline Ul (MgZn, ) phase and AlMn
re-precipitated in nature ageing process when it was laid at room
temperature. The region distanced the weld centre 10— 16 mm was
the low temperature solution zone, and the strengthening phases re-
dissolved into a— Al matrix partly at the weld temperature but could
not re-precipitate at room temperature. The fourth was a soften zone.
In this zone, the strengthening phase gowth and formed the T
phase. It was the reason of strength decreasing. Because the effects

of welding heat on zones were different, it lead to different solid sol-
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ubility, distortion of lattice, the micro-strains and residual stress.
Key words:  aluminum alloy plate; welding; precipitation;

grain size; residual stress

Braze welding for dissimilar metals between copper and steel by
Nd YAG laser-plused MIG hybrid welding LEI Zhen, QIN
Guoliang, WANG Xuyou, LIN Shangyang (Haibin Welding Insti-
tute, China Academy of Machinery Scicnce Technology, Harbin
150080 China). p18— 20 25

Abstract:
be achieved by laser-arc hybrid welding. With this method, high
quality joining between T2 copper alloy sheet and galvanized steel

Braze-welded joint between copper and steel could

sheet was successfully done. The results indicated that a brazed joint
between copper and steel was formed, while the steel sheet in the
jointwas not melted. The tensile test shows that the crack initiated
in the heat affected zone of copper side, and the heat-affected zone
is intenerated appreciably. Analyss of fracture appeamance shows
that the fracture charactenstic of the joint is ductile fracture. The
erodent stucture of the steel and the penetration of copper atom
through the crystal boundary of fernte were not found by hish resolu
tion electron micnoscope. Copper-iron solid solution formed arund
the brazing interfaces and both atoms diffused with each other. In
addition, the brazing interface abounded with silicon.

Key words:  laser; plused metal ineit-gas arc; hybrid weld-

ing; copper; braze-welding

Effects of VPTIG welding current parameters on arc shape and
weld quality FANG Chenfu', YU Jiajun', CHEN Shujun’,
SONG Yonglun® (1. Provindal Key Laboratory of Advanced Welding
Technology, Jiangsu University of Science and Technology, Zhen
jiang 212003, Jiangsw, China; 2. College of Mechanical Engineer-
ing and Applied Electronics Technology, Beijing University of Tech-
nology, Beijing 100022, China).p21— 25

Abstract ~ With high-speed video system and memory real-
time oscilloscope gathering welding current and arc shape information
of variable polaiity TIG (VPTIG) welding effects of five parameters
including welding current frequency, DCEP (direct current electrode
positive) and DCEN (direct current electiode negative) time, DCEP
and DCEN current amplitude on arc shape information and quality of
weld were analyzed. The experiment showed that arc shape, arc
welding pieces of power and heat input can be controlled by regulat
ing the five parameters which not only could contiol penetration
both sides of weld and liquidation district width on both sides of
weld, but also reduced the loss of tungsten electiode. VPTIG weld
ing craft for aluminum alloy with plate docking and low frequency imr
pulse modulation were adopted, and the depth of fusion of singe
pass welding could reach 6 mm. Meanwhile, good appearance of
weld and reliable quality of welded joint could be obtained.

Key words: variable polanty tungsten inertgas welding;

welding current; arc shape; weld quality

Laser welding of high nitrogen steel 1Cr22Mn16N [Il. Micro-
structure and mechanical properties of welding heat-affected
zone ZHAO Lin"?, TIAN Zhiling', PENG Yun?, XU
Lianghong'?, LI Ran"?(1. State Key Labomtory of Advanced Steel
Processes and Products Central Iron & Steel Research Institute,
Beijing 100081, China; 2. Division of Stwuctural M aterials Central
Iron & Steel Research Institute, Beijing 100081, China). p26— 30

Abstract:
heat-affected zone (HAZ) of high nitrogen steel (HNS) were investi-

The microstucture and mechanical properties of

gated by using thermo-smulation technique. The experimental results
indicate that the microstucture in the HAZ of HNS is austenite and
Oerrite under laser welding conditions. The hardness of the coarse-
grained heat-affected zone (CGHAZ) increases when the cooling rate
increases and the one of the HAZ decreases while the peak temper-
ature decreases. The results show that the hardness of the HAZ is
higher than the one of the base metal indicating no softening of the
HAZ under appropriate welding conditions. The impact toughness of
CGHAZ is improved with the increase of the cooling rate, whereas
two brickle zones exist in the HAZ.

Key words:  high nitrogen steel; laser welding; heat-affected

zone; micwstructure; mechanical poperties

Stiffness coordination strategy for increasing fatigue life and its
application in welded structure DING Yanchuang, ZHAO
Wenzhong (School of Mechanical Engineering, Dalian Jiaotong Uni-
vemsity, Dalian 116028 Tiaoning China). p31— 34

Abstract  The mechanical nature of welded stucture fatigue
damage is the local stress concentration, and the severity of the
stress concentration is depending on the change of stiffness. From the
point of stiffness coordination, the causes of stress concentration are
analyzed. Based on IIW (Intemational Institute of Welding) stan-
dards
show the fatigue life increase at least 3. 86 times with the smoothened

the relative fatigue life of butt joint is calculated. Resulis

weld The faigue life analysis of flat beam with strengthen plate
shows that the plate thickness increase 1 times i. e., the local stff-
ness increase 1 times the fatigue life decrease 1 times. The wo ex-
amples of [IW confim that the stiffness coordination is very important
to improve fatigue life. Based on the measured dynamic stress, the
fatigue life of welded frame is predicted. Result shows that the stiff-
ness coordination can significantly increase the fatigue life. The fa-
tigue life prediction of welded frame is certificated by the experiment-
ation.

Key words: welded stucture; siffness coordination; fatigue life
Principle of produced heat by arc properties in VPP A of alumi-
num alloy HAN Yongquan', CHEN Shujun’ YIN Shuyan’( 1.
College of Materials Science and Engineering, Inner Mongplia Uni-
vesity of Technology, Huhhot 010062, China; 2. College of Me-
chanical Engineering and Applied Electronics Technology,
Univessity of Technology, Beijing 100022, China). p35— 37, 42

Beijing



