SHCOWEHHIZ RIEIMILOTLOEER LG F —F e — 5 0k iEhE © M 1869
UDC 621.771.22: 621.8B67.6 : 669.14.018.291 : 539.42.016 : 539.56
S35C DR EHEMMICRIZTMIOTADEEL L O°
T — 7w — 5 O EERE O
iE A D& M A
¥Rk

MoHE o = -fExRk R

Effect of Working Prestrain on Fracture Toughness of S35C Steel
and Evaluation of Brittle Fracture Strength of Table Rollers

Isao MASAOKA, Iwao TAxASE, Shinzs IKEDA, and Rysichi SASAKI

Synopsis:

The effect of working prestrain on the hardness, microstructure, strength, and fracture toughness of
JIS S35C normalized steel has been investigated. The brittle fracture strength of mill working table
rollers has also been discussed. The main results are summarized as follows:

1) The hardness of steel S35C increases with increasing working temperature and reduction in

thickness because of work hardening and strain aging, and becomes maximum at a working temperature
of about 300°C. The hardness of the surface layer of the table roller, therefore, remarkably increases

after a long service.

2) Increasing the hardness results in an increase in strength, decrease in ductility, and shift of V-

charpy impact transition temperature.

Besides, it is found that it deteriorates fracture toughness. The

fracture thoughness decreases with increasing reduction in thickness by working. The specimens worked

at 300°C show the lowest value.

3) The critical crack size for brittle fracture of table rollers whose fracture thoughness in the surface

is low is calculated using fracture mechanics.
rollers is established from these results.
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Table 1. Chemical compositions of specimen (wt%).
Steel d C H Si } Mn P S Cu i Mo T| N ‘ O H‘ H
L ‘ : i ! _
S35C E 0.36 ‘ 0.38 ;| 0.60 0.011! 0013/ 0.15 ° 0.10 | 0.0082 0.0061 j Tr
: [ ! S ; J
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Fig. 2. Dimension of as-normalized bend specimen
for fracture toughness measurement.
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Fig. 3. Vickers hardness of surface part of $S35C
table roller after service of several years
and relationship between Vickers hardness
and reduction in thickness by working.
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Fig. 14. Reladon between fracture toughness and
critical crack depth in the surface part of
a table roller.
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Fig. 15, Rclation ketween yield strength, tensile
strength and Vickers hardness of S35C
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Fig. 16. Estimation of yield strength and tensile
strength in roller surface from the hard-
ness distribution in Fig. 3 using the
strength-hardness relation of Fig. 15.
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Fig. 17.

tensity factor K as a function of crack depth
in roller surface.
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