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Fig.1 Main section plane of spherical-cylinderical shell Fig.2 Finite element mesh model of spherical-cylinderical
structure connected by bolts shell structure connected by bolts
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Fig.4 Axial strain history at point 1 of spherical-cylinderical Fig.5 Axial strain history at point 2 ofspherical-cylinderical

shell structure in the first load case shell structure in the first load case
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A Numerical Analysis on Impacting Behavior of Spherical-
cylinderical Shell Structure Connected by Bolts

LIU Zhan-fang, ZHANG Kai, YAN Gong-xing
( Department of Engineering Mechanics, Chongging University, Chongging 400030, China)

Abstract: To give helpful guidance in designing of number of bolt and magnitude of pre-tension force by
numerical analysis on spherical-cylindrical shell structure connected by bolts subjected to impact loadings. The
dynamic relaxation method is adopted to calculate initial displacement and initial stress of spherical-cylinderical
shell structure. The dynamical response of the structure subjected to the impact loadings is then given. The
contact movement between the spherical shell and cylinderical shell, being in pre-traction state, is described
through historty of contact forces on flanges. The relative movement between them turned out the changes of pre-
traction in the bolts. The history of strain at the given test points revealed the stress wave propagation whereas the
contact forces on the projectile-target surface and flange surface are correlated. It is proved that the numerical

method is reasonable on analyzing impacting behavior of spherical-cylindrical shell structure connected by bolis.

Key words: spherical-cylinderical shell structure connected by bolts; dynamic relaxation method; impacting

response; stress wave propagation
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Effect of Welding Procedure on Stress Corrosion of
Austenitic Stainless Steel

ZHAO Er-bing1 , ZHANG Yi-liang2 , CHEN Ling-zhi]
(1. Chaoyang Special Equipment Inspection Institute of Beijing, Beijing 100122, China;
2. College of Mechanical Engineering and Applied Electronics Technology, Beijing University of
Technology, Beijing 100124, China)

Abstract: It is difficult to release residual stress for welding of austenitic stainless steel, therefore, its chlorine
stress corrosion always occurs in engineering. The stress corrosion testing was done on different welding
procedures of three different materials (304, 316 L of China, and 304 of German). The welding procedure
includes shielded metal arc welding and flux cored CO, shielded arc welding through air cooling and water cooling
after welding. The base metal, starting point and ending point of welding arc were tested. The better procedure is
obtained through 100 samples, and the stress-life relationship of siress corrosion in boiled MgCl, of two types of
materials are formulated. The conclusion is that life of stress corrosion of 316 L is 15 times of 304, life of the
starting point is longer than the ending point of welding arc, life of the butt weld is longer than the fillet weld,

and faster cooling after welding is efficient for life of stress corrosion.

Key words: austenitic stainless steel; starting point of welding arc; ending point of welding arc; water cooling

treatment; chlorine stress corrosion
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