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su Advanced Non-ferrous Metal Materials Lanzhou University of
Technology Lanzhou 730050 China; 2. China Iron & Steel
Research Institute Group Beijing 100081 China) . pp 19 -22

Abstract:  Activating flux was used in laser arc hybrid
welding to improve the penetration. A thin layer of activating flux
was brushed on the surface of base metal to be welded then la—
ser arc hybrid welding was employed to cover the layer. The in—
fluence of welding parameters on the weld formation microstruc—
ture and properties were studied. The results show that the pene—
tration of laser arc hybrid welding was increased and its width
was reduced by activating flux. Finer microstructure can be ac—
quired in the activating laser arc hybrid welded joints. The trend
of micro-hardness distribution was basically the same whether the
workpiece was brushed activating flux or not. The tensile strength
of activating laser arc hybrid welded joint reached 92% of base
metal and the toughness of welded joint was good. The corrosive
speed of activating laser arc hybrid welded joint was lower than
that in laser arc hybrid welded joint without activating flux.

Key words: activating flux; hybrid welding; microstruc—

ture; property

Hydrogen permeation and hydrogen damage behavior of low
carbon steel welded joint ZHANG Jinggiang' FU Lei'
WANG Jiajie' YANG Jianguo> FANG Hongyuan' ( 1. State
Key Laboratory of Advanced Welding and Joining Harbin Insti—
tute of Technology Harbin 150001 China; 2.
Chemical Machinery Design Zhejiang University of Technology
Hangzhou 310032 China) . pp 23 -26

Abstract:  The microscopic photos in different locations of

annealed low carbon steel welded joint were obtained after the

Institute of

welded joint was cathodic electrolyte hydrogen-charged to pro—
duce hydrogen damage. The diffusion coefficient average hydro—
gen concentration and diffusion hydrogen content in deferent lo—
cations of welded joint were calculated and the hydrogen perme—
ation curves were measured with electrochemical method in or—
der to explain the reason why different locations of the welded
joint had different numbers of hydrogen bubbles hydrogen blis—
tering and hydrogen induced cracking after hydrogen charging. It
is shown that the diffusion coefficient of base metal was far less
than that of weld beam the average hydrogen concentration of
base metal was far larger than that of weld beam leading to that
hydrogen permeation and hydrogen damage behavior of base met—
al was more obvious. The hydrogen bubbles from surface spillo—
ver and hydrogen blistering produced near the surface of base
metal were far more than those of weld beam. However the plas—
ticity and toughness of weld beam was lower than those of base
metal and the residual tensile stress in weld beam was higher
than that in base metal thus more hydrogen induced cracks
formed in weld beam mostly near the surface because of the high—
er hydrogen concentration and a few elongated cracks generated
inside weld beam due to larger restraint.

Key words:  welded joint; hydrogen permeation; hydro—

gen damage; electrochemical method

Multiple repair welding of 7N01 aluminum alloy with pulsed
MIG and DC CMT welding LIANG Zhimin' LI Yabo'
ZHAO Shuangshuang' WANG Dianlong' LU Hao’( 1. School

of Material Science and Technology Hebei University of Science
and Technology = Shijiazhuang 050018 China; 2. CSR Sifang
Co. Ltd. Qingdao 266111 China) . pp 27 -31

Abstract:  The 7NO1 aluminum alloy for high speed trains
is sensitive to hot crack and it is more serious during multiple re—
pair welding. Pulsed MIG and DC CMT welding with low heat in—
put were conducted to repair welding 4 mm thick 7NO1 aluminum
alloy butt joints for one time two times and three times. The
macroscopic forming microstructure and microhardness were an—
alyzed for the repaired weld. The experimental results show that
the sinking and width of the repaired weld by pulsed MIG weld—
ing were larger than those by DC CMT welding. When the joints
were repaired by pulsed MIG welding the interface between the
repaired weld and the pre-weld section was distinct the grains in
the pre-weld section grew coarse and the fusion zone was en—
larged. While the microstructure of the joints repaired by DC
CMT welding showed that no such obvious interface existed the
grains in the pre-weld section remained fine and the fusion zone
didnt change significantly. The softening shown in the micro—
hardness curves by DC CMT welding was weaker than that by
pulsed MIG welding. The results show that using DC CMT weld-
ing to repair 7NO1 aluminum alloy can effectively reduce the hot
cracking sensitivity and alleviate the degradation of the joint per—
formance.

Key words:  7NO1 aluminum alloy; repair welding; hot

crack; cold metal transfer; pulsed gas metal arc welding

Effect of Ni on the microstructure evolution of Cr-Ni-Mo se—
ries high strength weld metal PENG Xingna' PENG
Yun' TIAN Zhiling' WANG Tao’( 1. State Key Laboratory of
Advanced Steel Processes and Products Central Iron & Steel
Research Institute Beijing 100081 China; 2. Beijing Institute
of Structure and Environment Engineering Beijing 100076  Chi—
na) . pp 32 -36
Abstract:
ferent Ni contents was characterized and analyzed by using OM
FEGSEM equipped with EDX and TEM. The solidification mode

was also discussed by Thermol-Calc software. The results show

The microstructure of the weld metal with dif-

that with the increase of the Ni content the microstructure main—
ly composed of lath bainite and lath martensite became the mix—
ture of martensite and coalesced bainite. With the increase of the
Ni content the strength of weld metal increased and the low tem—
perature toughness of weld metal was good. The weld metal with
higher Ni content solidified completely as austenite causing den—
dritic segregation of Mn and Ni.

Key words:  high strength weld metal; microstructure;

solidification mode; Ni element

Formation mechanism of linear friction welded titanium al-
LANG Bo ZHANG Tiancang TAO Jun GUO
Delun ( Beijing Aeronautical Manufacturing Technology Research
Institute Beijing 100024 China) . pp 37 -40

Abstract:  The microstructure of linear friction welded
TCI11+o-tself and TC11/TC17 dissimilar titanium alloy joints

loy joint

were investigated using scanning electron microscopy ( SEM) and
transmission electron microscope ( TEM) to understand the for—

mation mechanism of the resultant joint. The results show that



