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THE STUDY OF VISCO-PLASTIC STRESS-STRAIN
RELATION OF STEEL-LEAD LAMINATE
UNDER IMPULSIVE LOADING

Zhu Zhaoxiang, Hu Shisheng. Lu Qing. Lu Liming. Wang Lili

(University of Science and Technology of Chinu)

ABSTRACT The steeldead vesseels are exiensively used in nucfear power industry. To
avord any catasirophe, it s of importance to know the mechanical behaviour of  steel-lead
laminate under various conditions, including impulsive loading. Furthermore. 1t 1 mteresting
to know w hether the siress-strain relation of steel-lead laminate van be deduced directly from
the stress=strain retations of steel and lead. respectively.

In this paper, the experimental results for steel.fead and steel-lead Luminate are presented.
The high stram rate tests were preformed on a computerized Spht Hophinson Pressure Bar
(SHPBY. According to the experimental resalts. the visco-plastic behavior ol ~teel and Jead
may be described by a logrithmie law and a Shuer's cquation, respectivels

Because of the fact that the yield strain of fead is less than that of steel. the deformation
of steeldead laminated specimen in the axial compression should include four stages. The
first three deformation stages are much shorter so that the last deformation stage (s manly taken

into consideration. 1ts stress-strain refation 1s
o= (om+ao)/ 4+ g)

where g, 0, and g are axiaf stresses of {ead, steel and steel-lead taminate respectivelviand «
s the ratio of crass section area of steel 1o that of lead. The caleulated results are o good
agreement wath the experimental results, Then it can be seen that according to the maodel
suggested in present paper. the axial visco-plastic stress~train relation of steel-tead lanunate
can be deduced from the corresponding stress-strarn relations of steel and lead.

KEY WORDS  stressstram relabon. impulsive lToadimg, steel-lead faminate.



