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Fig. 3 ELCC joint shape parameters determinative inter—

face of joint with defects only in weld metal
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Static loading application interface of defect-exist—

ent welded joint
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Fig. 5 Fatigue loading application interface of defect-ex—

istent welded joint
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Department Ningde Vocational and Technical College Ningde
355000 China; 2. School of Mechanical Engineering and Auto—
mation Fuzhou University Fuzhou 350002 China; 3. State
Key Laboratory of Gansu Advanced Non-ferrous Metal Materials
Lanzhou University of Technology Lanzhou 730050 China) .
pp 92 -96
Abstract:

titanium alloy welded joints applied in ships and naval vessels

Based on the mechanical characteristics of TC4

etc this paper modified the existing non-inear continuum dam—
age model according to the fourth strength theory and proposed a
new non-inear continuum damage model that was better in con—
formity with engineering practice. The model parameters were es—
timated according to the fatigue experimental data. Then the cor—
rectness of the modified damage model was carried out according
to the observation and analysis of the fatigue-unloaded specimens
by SEM. By comparing the modified non-inear damage model
the linear damage model and experimental data the results show
that the linear damage model was relatively conservative in esti—
mating the fatigue life with medium or low load but the modified
non-inear damage model had higher accuracy and agreed well
with the experimental data.

Key words: titanium alloy welded joint; fatigue life;

non-inear damage; model modifying

The calculation method for welding restraint intensity of fil—
TAO Shisen' ZONG
Pei' Dong Jiyi’( 1. Department of Warship Engineering Naval
University of Engineer Wuhan 430033  China; 2. Naval Zhous—
Zhoushan

let weld in ring-stiffened cylinder

han Supervision Office of Maintenance and Repair
316000 China) . pp 97 - 100

Abstract:  To calculate the welding restraint intensity of
the fillet weld and ring-stiffened cylinder the theory of cylindri—
cal shells was used to obtain the analytical solution of the welding
restraint intensity of fillet by determining the radial displacement
function of even circumferentially distributed force. The results
show that the welding restraint intensity was proportional to the
1.5 power of the ratio of the thickness h to the cylindrical diame—
ter R. The effect of the ring length on the restraint intensity was
determined by the geometric mean of R and h. The restraint in—
tensity increased with the increase of the ring length. The re—
straint intensity reached the limit when L/( Rh) "> >5 and the
restraint intensity was proportional to the ring length when L/
(Rh) ' <2.

Key words: restraint intensity; shell; cold crack
Equal load carrying capacity design system of joint based on
WANG Tao' XUE Gang' YANG
Jianguo> FANG Hongyuan®( 1. Luoyang Ship Material Research
Luoyang 471023 China; 2.
quipment and Control Engineering Zhejiang University of Tech—
Hangzhou 310032 China; 3. State Key Laboratory of
Advanced Welding and Joining Harbin Institute of Technology
Harbin 150001 China) . pp 101 — 104

Abstract:  In order to efficiently obtain the equal load car—
rying capacity ( ELCC) joint shape parameters of joint with dif-

stress intensity factor
Institute of Process E—

Institute

nology

ferent defects an ELCC design system of joint based on stress

intensity factor was developed by combining fracture mechanics

theory and expert system. The results show that ELCC joint
shape parameters of joint with different defects could be efficient—
ly obtained using this system. The efficiency and accuracy of EL-
CC joint design could be obviously improved and the ELCC de-
sign method could also be extended. Stress intensity factor J-in—
tegral crack tip opening displacement critical stress and critical
crack length of defected joint under static load could be obtained
with this system. The allowable load amplitude crack growth
rate and other corresponding parameters of defected joint under
fatigue load could also be obtained with this system. This system
can guide the joint shape design and safety assessment.

Key words:  joint with defect; shape parameter; stress

intensity factor; ELCC design system

Ternary gas shielded arc welding of aluminum for high—
LU Hao' ZHANG Hongtao® XING Liwei'
XU Huiging' ( 1. CSR Qingdao Sifang Co.  Lid.
266034 China; 2. Harbin Institute of Technology ~Weihai
264209 China) . pp 105 —108

Abstract:

sing argon helium and nitrogen ternary gas and solid joint with

speed vehicles
Qingdao

Arc welding of aluminum was investigated u—

high quality was attained. The experimental results show that
with the ternary gas the arc constricted remarkably the droplet
transferred stably and the distribution of arc energy density and
temperature field was changed during MIG welding of aluminum
alloy. In comparison to the MIG welding with pure argon under
the same welding current the penetration was deeper the fluid
flow in the welding pool and the microstructure of the joint were
improved the impact toughness and fatigue strength of the joint
were enhanced. Meanwhile the cathode cleaning range was nar—
rower the surface glossiness of the weld was better and the op—
eration of welding was easier. The experimental results display
that the MIG welding with ternary gas could improve the quality
of the aluminum weld and is valuable in engineering application.
Key words: MIG welding; aluminum; three component

mixture gas

Fatigue properties of electron beam welded joints of Nickel—
WU Bing' > LI Jinwei’ MAO Zhiyong’
State Key Laboratory for Mechanical Be—

Xi“an Jiaotong University Xi“an 710049

China; 2. Science and Technology on Power Beam Processes La—

base superalloy
ZHANG Jianxun' ( 1.

havior of Materials

boratory  Bejjing Aeronautical Manufacturing Technology Re-
search Institute Beijing 100024 China) . pp 109 - 112
Abstract:
properties of GH4169 electron beam ( EB) welded joints were in—
vestigated. The results show that the EB weld of GH4169 alloy
consisted of dendrite structures with the developed dendrite and

secondary dendrite. The heat-affected zone ( HAZ) and base

The microstructure high and low cycle fatigue

metal showed also dendrite structure. The low cycle fatigue prop—
erties of joints were not lower than those of the base metal. With
strain amplitude reduced the low cycle fatigue life of joints be—
came higher than that of the base metal at the same strain ampli—
tude. The median high cycle fatigue strength of joints was about
80 MPa higher than that of the base metal.

Key words:  electron beam welding; GH4169; fatigue

property; microstructure



