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ture occured at Ti; Al reaction layer of Ti/TiAl interlayer. The
shear strength of the joints with Ti/Nb/Ni interlayer is higher
than that with Ti/Nb interlayer and the fracture location chan—
ges. It shows that the use of Ni foil has certain effect on relaxing
joint stress.

interfacial microstruc—

Key words: diffusion bonding;

ture; shear strength

Thermal stress and deformation in bonded compliant seal
design for planar SOFC JIANG Wenchun ZHANG Yu-
cai GUAN Xuewei ( State Key Laboratory of Heavy Oil Process—
ing College of Chemical Engineering China University of Petro—
leum ( East China) Qingdao 266580 China) . pp 55-58
Abstract:  In this paper a bonded compliant seal ( BCS)
is designed for planar solid oxide fuel cell ( SOFC) .

stress and deformation are analyzed by finite element method. In

Its thermal

addition the thermal stress generated in the conventional glass—
ceramic sealing method is also calculated to compare with BCS
method  through which the advantages of BCS design are verified
based on the consideration of thermal stresses. It is shown that
the thermal stress in BCS design is reduced by 167 MPa com-
pared with the glass-ceramic sealing. In BCS design a thin foil
metal is used to bond the cell and the window frame. During the
cooling process a bowing deformation is generated which makes
SOFC deform flexibly. The thermal stress in SOFC stack can be
mitigated by trapping much of it as elastic or plastic strain within
the sealing foil which leads to a decrease of thermal stress in the
SOFC stack. The maximum thermal stress in BCS design locates
at the fillet of filler metal which becomes the weakest area.

Key words:  planar solid oxide fuel cell; bonded compli—

ant seal; thermal stress; deformation

Growth habit of TiC and M, C, ceramic hard phase in situ
SU Yunhai QIN Hao WU Deguang LIU
Zhengjun ( School of Material Sciences and Engineering Ad-

synthesized

vaced Weld Technology and Automatic Key Laboratory of Liaon—
ing Province Shenyang 110870 China) . pp 59-62

Abstract:  Plasma welding technology was used to melt
the Fe-Cr-Ti-C system wear—resistant alloy on the low-carbon
steel TiC and M,C; were in situ synthesized in the surfacing
layer and the formation mechanism of TiC and M,C, ceramic
hard phase in the weld pool was studied. X-ray diffraction
( XRD)

zer ( EDS) were used to test the microstructure of the surfacing

scanning electron microscope ( SEM)  spectrum analy—
layer. The result shows that a large number of cross flower—
shaped short rodshaped granular TiC ceramic hard phase and
hexagonal rod-shaped M, C; ceramic hard phase are formed in the
surfacing layer. Part of the TiC and M,C; ceramic hard phase
work closely together and the bonding strength between the ce—
ramic hard phase of TiC and matrix structure is improved. The
M, C, grains could form next to the TiC ceramic hard phase and
formation of TiC hard phase improves the nucleation rate of M, C;
hard phase.

Key words:

in situ synthesis; ceramic hard phase;

growth mechanism; surfacing layer

Finite element simulation on residual stress and deformation
for welding joint of 20MnMoNb super-thick tube sheet of
ethylene oxide reactor WANG Yanfei' GENG Luyang'
GONG Jianming' JIANG Wenchun®( 1. College of Mechanical
and Power Engineering Nanjing University of Technology Nan—
jing 210009 China; 2. College of Chemistry and Chemical En—
gineering China University of Petroleum Qingdao 266555 Chi-
na) . pp 63-66
Abstract:
butt-welding process of 390 mm 20MnMoNb super-thick plates

By using finite element program Abaqus the

for manufacturing the tube-sheet of a Chinese ethylene oxide re—
actor was simulated. The distribution of welding residual stress
and deformation was obtained. The welding grove was double U-
shape and it was welded alternatively on both sides by turning the
plates regularly with large cranes. In order to avoid the excessive
deformation of the plates external loads were applied on the
plates away the joint. According to the simulations compressive
residual stress has been generated within the plate while tensile
stress has been found on the external sides. By applying external
load deformation was controlled effectively. The more load is
applied the less the plate will deform. However the residual
stress will increase as the external load increases. Therefore the
balance between deformation and load should be considered.
Key words:  super-thick tube sheet; super-thick plate;

welding residual stress; deformation; finite element simulation

Effects of heat treatment processes on microstructure and
impact toughness of weld metal of vacuum electron beam
welding on CLAM steel HU Jie'> JIANG Zhizhong'*
HUANG Jihua' CHEN Shuhai' ZHAO Xingke' ZHANG Hua'
( 1. Department of Materials Science and Techonology Univessi—
ty of Science and Technology Beijing Beijing 100083  China;
2. Dongfeng Peugeot citroen Automobile Co. Ltd Wuhan
430050 China; 3. Institute of Plasma Physics Chinese Acade—
Hefei 230000 China) . pp 67-71

China low activation martensitic steels used for

my of Sciences
Abstract:
fusion reactor were welded with vacuum electron beam welding
process and followed by post-welding heat treatment ( PWHT)
including different normalizing and tempering treatment and high
temperature tempering treatment at 740 °C for different hours.
The characteristics of microstructure of the weld metal were in—
vestigated by optical microscope( OM)  scanning electron micro—
scope( SEM) and transmission electron microscope ( TEM) be—
fore and after PWHT. Also impact toughness tests of weld metal
were performed at room temperature. Experimental results indi—
cate that the microstructure of the weld metal in as-welded condi-
tion is composed of coarse lath-shaped martensite with high vol-
ume fraction of §{errite. Impact toughness of weld metal in as—
welded condition is low. After tempering treatment d-errite is
preserved while the lath-shaped martensite transforms to tem-—
pered martensite. Carbides of the weld metal which is M,, C4 type
are precipitated on the grain boundaries of dferrite in significant
quantities. Unfortunately S-ferrite is surrounded by coarse car—

which

makes the cohesion between d-ferrite and prior austenitic grain

bides like a chain of islands after tempering treatments



