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Effect of Pre-Strain on the Notch-Sensitivity of Mild Steel

By Yoshio Akita, Kogakushi, Member
Shinjiro Tanaka, Member
and Fukutaro Yamazaki, Member

Abstract
The effect of magnitude and gradient of pre-strain distribution on the notch-brittleness of
steel plate for ships was studied. Test pieces were of 450X 70X 16mm size, centrally notched
(Fig. 4), and tested by slow tension. The pre-strains were given by two ways. One is or-
dinary way (uniform distribution), and its magnitudes were 0% (A-series), 5% (B), 1094 (C),
15%;(D). Another way was the gradient pre-strain distribution, which are given with a perfo-
rated test piece without notch (Fig. 2), and its magnitudes at notch-bottom were 5% (E-series),
2 (F), and 15%(G)
’I‘he results were obtained as follows:
(1) The pre-strain of 5% raises the transition temperature and more pre-strain does not raise
the transition temperature (Fig. 8). But the pre-strain lowers the energy level.
(2) The gradient of prestrain distribution has little effect on the transition. (Fig. 9)
(3) Comparing with the experiment of Prof. Boodberg, the transition curve are sharper, and a
Japanese ship plate (rimmed) showed the transition temperature of the same order with
Prof. Boodberg’s ‘‘C''-steel (semi-killed) after correction of #/t (Fig. 10), where », ¢ are the

radius and thickness cf test piece.
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(4) A.Boodberg; Causes of Cleavage Fracture in Ship Plate; W.J. Apr. 1948

(5) A.B.Boodberg; Notch Sensitivity of Mild Steel Plates; W.J.Oct. 1949

(6) H.R.Thomos; A Study of Slotted Tensile Specimens for Evaluating the Toughness of
Structural Steel; W.J. Apr. 1948
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