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Thickness Effect on the Brittle Fracture Toughness for SCMn 2A
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Abstract

The object of this paper is to evaluate the thickness effect on the brittle fracture toughness for SCMn
2A steel and to propose a formula in order to estimate the fracture toughness J¢ for any thickness

specimen.

The compact tension specimens (CTS) are used in this test at 213°K (—60°C).

It becomes clear that the Jc-values at which a brittle fracture occured were decreased extremely with
an increasing thickness up to 20mm thickness and those values are nealy asympototic to the value of
40mm thickness specimen. And the proposed formula will make it possible to estimate the J¢-value for
any thickness specimen by using one experimental Jc-value.
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Fig.1 Schematic illustration of the coordinate for
the cracked plate.
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Fig.2 Schematic illustration of the stress distri-
butions in the vicinity of the crack tip thro-
ugh the thickness direction
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Fig.3 Schematic illustration of load-displacement
curve
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Fig.4 Relation between G22,5 and g

25
20

1.5 N

B O2,9=-0.840%1.94
o)
1.0
ost
1 1 | 1 n 1 1 I
0 0.2 0.4 06 0.8 1.0

Fig.5 Relation between 18 andg
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Fig.6 Comparison between calculated 8 and esti-
mated B from the experimental results for
various thickness specimens shown in pre-
vious paper?®.
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Fig.7 Relation between J/J.c and B/2a
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Table 1. Chemical gompositions of SCMn 2A, (%)

[ Si Mn P S Cr Mo
0.32 0.47 |1.34 0.011 | 0.005 | 0.28 0.22

Table 2. Mechanical properties of SCMn 2A

Temp Yield Stress | Ultimate Strength | Elongation
(K) ( MPa) (MPa ) (%)
R.T. 293 549 39.6
213 395 639
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Fig.8 Compact tension specimens
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Fig.9 Test apparatus
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Fig.11 Comparison between calculated and expe-
rimental Jc for SCMn 2A at 213°K
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