The Society of Naval Architects of Japan

375
(FBfn 48 ££ 11 A HAERFLAKBHES R B\ THER)

RACODM o ZE MR X X P {E
FEBEIT20T

F X EA & W4 £ %

FR B B
a2 B ok &K

ER

Consistency of Critical COD and a Proposed Method of ¢,* Determination

by Fusao Koshiga, Member  Toshiya Akiyama, Member
Toshio Iwasaki, Member

Summary

The three-point bending COD test with clip gauge technique is a promising method of deter-
mining the toughness of structural steels in terms of the modern concept of fracture mechanics.
The consistency of the critical COD value has been demonstrated by many investigators. The
present authors. supplement here some information in this aspect of problem, viz. the effect of
notch acuity, the thickness insensitivity, comparison between small sized bending test and deeply
notched wide plate tension test, and so on.

A simple method of converting the critical COD to the value of 0;* is experimentally established.
It is supported by the fact that the critical COD divided by the yield strength is proportional to
the fifth power of the absolute temperature. As an example of practical application, the welded-
and~notched wide plate tension test is successfully analysed by the 0,* concept. The oct value

used in the analysis is one converted from the critical COD value measured by simple testing.
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Table 1 Chemical Composition and Mechanical Properties of Steels
Plate Chemical Composition (%)
Steel Thickness .
(mm) Si | Mn P S Cu Ni | Cr B v Mo | Nb
SM53C 25 0.14 | 0.34 | 1.36 | 0.012] 0.006] 0.19 | 0.25 — — — — | 0.026
HT 80 38 0.12 ] 0.26 | 0.96 | 0.010 0.004] 0.19 | 1.05 | 0.45 | 0.002 0.05 | 0.31 —
Mechanical Properties
Steel -
Y.P. (kg/mm?) T.S. (kg/mm?) EL. (%) vTs (°C)
SM 53 C 44.0 58.5 30.5 (G.L.=60mm) —63
HT 80 83.5 88.5 19.0 ( 1 ) —98
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Fig.5 Effect of Plate Thickness on Critical COD
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Fig.6 Relation between Critical COD Value and Temperature
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