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GUO Delun, ST Haoxue (Beijing Aemnautical Manufactuting Techn-
ology Research Institute, Beijing 100024, China). pl 13— 116
Abstract;  The applicaions of DG-ISND (dynamically con-
trolled low stress non-deformation) welding technique on 1420 Al-Li
alloy butt welded plate and penetrated T-weld were investigated re-
spectively. By comparison of residual stress and distortion, weld mi-
costucture and tensile properties between conventional TIG welding
and DC-ISND welding the reason why DG ISND technique can
control welding stress and distortion was discussed. The results
showed that DC-LSND technique could effectively decrease residual
stress and distortion of the 1420 AFLi alloy butt welded plate, while
hadn’ t apparent effect on the joint tensile properties. The welding
stress and distortion of 1420 AlLi alloy penetrated T-weld could also
be controlled.
Key words: 1420 Al-Li alloy; dynamically controlled low

stress non-deformation welding; welding stress and distortion

Fatigue properties of welded joints of 16Mn steel in super long
WU Liangchen, WANG Dongpos DENG Caiyan,
WANG Kang (School of Materials Science and Engineering, Tianjin
Univessity, Tianjin 300072 China). p117— 120

Abstract;

life region

Ultrasonic fatigue properties experiments have
been performed with base metal and welded joints of 16Mn steel us-
ing a home-made ultrasonic fatigue testing system. The objective was
to investigate its fatigue behaviors of welded joints in super long life
region. The cycling frequency is about 20 kHz and the load ratio is
— 1. The testing results show that the S-N cuves of both base metal
and welded joints are not horizontal in super long life region. The
specimens still fail over 107, even 10° stiess cycles and there is no
fatigue limit between 10° and 10’ cycles. The faigue strength of
welded joist is much less than that of base metal. It is dangemwus to
design the super long life welded stuctures by current fatigue data. It
is necessary to carty out comprehensive research of welded joints in
super long life region with different material and different joint style.
Key words:  super long life welded joints; fatigue proper-

tes; ultrasonic fatigue test

Effect of simulated welding parameters on pipe girth weld resid-
DONG Junhui, LIN Yan (School of Materials Sci-
ence and Engineenng
Hohhot 010051, China). pl21— 124

Abstract:

ual stresses

Inner Mongolia University of Technology,

A two-dimensional axial-symmetric finite-element
model of welding residual stresses of thick-wall pipe has been prop-
osed based on the theory of themal-elastoplasticity. Using ANSYS
finite-element code, the effect of three groups of welding parameter
on girth weld residual stresses of pipe is analyzed. The temperature
correlation of themal physical propeity parameter with mechanical
poperty parameter is considered during the simulation. The results
show that both the axial stresses and the hoop stresses are tensile
stress in the pipe inner surface weld and near weld section but they

are compresson stress in the pipe outer suface weld and near weld

section. The stress value near the inner surface is higher than the
one of the outer surface in the joing the maximal value of residua
stresses appears in the certain distance beneath exterior surface of the
pipe; and the value is close to the yield stress of base metal. The
size of plastic deformation zone increases with the increase of heat in-
put while peak value of residual stresses change little.

Key words:  processing parameter; pipeline; githweld; re-

sidual stressess numerical simulation

Effect of heated region on stress relief ratio of local heat treat-
WANG Zejun', LU Huiping', JING
Hongyang” (1. Tianjin Special Equipment Inspection Institute, Tian-
jin 300382, China; 2. School of Matenal Science and Engineering,
Tianjin University, Tianjin 300072 China). p125— 128

Abstract

ment on spherical tanks

The technology of local heat treatment on spherical
tanks is not yet supported by standards. In purpose of solving this
problem  series numerical analy ses are peformed on the effect of the
size of heated region on the relief ratio of residual welding stress.
The results show that the thermal stress induced by local heating pro-
cess itself is the key factor contwlling the result of local heat treat-
ment. Satisfied stress welief ratio can impossibly be resulted from
processes nomally be employed in engineering because the heated
region is generally too small. The stress relief matio can be increased
rematkably with the increasing of heated region, and when it is large
enough the same efficiency of heat treament as a whole can be ob-
tained. However, the selection of ideal size of heated region can be
obviously affected by the volume and thickness of spherical tanks
and for the same expected stress relief ratio, larger heated region
should be selected when dealing with laiger and thicker sphercal
tanks.

Key words:

simulation; heated region; residual stress relief ratio

sphenical tank; local heat treatment numercal

Calculation and discussion of welding stress and strain field
FANG Hongyuan, ZHANG Xueqiv YANG Jiangguo, LIU Xuesong
(State Key Laboratory of Advanced Welding Production Technologys
Harbin Institute of Technology, Harbin 150001, China). p129— 132
Abstract

weld from traditional views now some literates think that weld is

Residual compressive plastic strain presents in the

formed duning the cooling process which isn’ t concemed with the
heating process. Therefore, they concluded that not the compressive
plastic strain but the tensile plastic strain presents in the weld, inor-
der to indicate the mechanism of the formation of welding residual
stress and strain, welding longitudinal stress and plastic strain of the
low-carbon steel are simulated by finite element method. The simu-
lated results show that residual compressive plastic strain and tensile
stress are found in the weld longitudinal plastic sirain decreasing from
the weld centre to the edge of the base metal where plustic deforma-
tion won' t take place.

Key words:

ment method;  temperature field

residual stress compressve strain; finite ele-



