Gffect of Plate Thickness on Brittle Fracture Initiation

and Arresting Characteristics for Very Thick Plates
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rig at Structural Engineering Laboratory, Kobe Steel, Ltd., and a

4,000 ton test rig at Ship Research Institute, Ministry of Transport.
In the temperature zone of brittle fracture initiation at low

stress levels below general yielding, the following energy condition

can be applied:
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where £7((7) = ﬂy(tan%;+0.lsinn7) (2)

v = ¢/b
b is the half breadth of deep notch test specimen and ¢ is the notch
length. W is Young's modulus and S; is the plastics surface energy.
From the arrested crack length, c, in the ESSO test with tempera-
ture pradient, the critical stress intensity factor for crack arrest,
Ko, can be evaluated by

Ko = of(7)V me (3)
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where £7(7) = #%tanj;, v = c/b ()

© is the breadth of specimen.

From the fracture stress
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Fig.5 and expressed by
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where 554 and ki are the vg. absolute temperaiu
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material constants. The inclination of line or ki is invariable and
the effect of plate thickness is found in 301 -
The design stress, 0, is expressed by
g = ay/n (&)
where Oy is the yield stress at room temperature and n is the safety
factor.
Substituting Bqs.(5) and (6) into the Griffith-Orowan energy con-

dition for infinite plate expressed by Eq.(1l) where £(7) is unity, one

obtains
Y a . 2
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The correlations between the brittle fracture initiation tempera-
ture and the half crack length in an infinite plate for the safety fac-

tor, n, of 2 and 2.5 from Eq.(7) are shown in Fig.h.
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Fig. 4 Brittle fracture
initiation temperature
vs. half crack length

Fig. 5 Brittle fracture initiation

nffect of plate thickness on brittle fracture initiation tempera-
ture for half crack length of %0 mm, [Ti]c—ko’ at the stress level of
qy/2.5 is shown in Fig.5. It is noted that [Tilc—ho increases with plate

thicnkess slightly. The data for plate thickness from 15 to 45 mm
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temperature vs. plate thickness

A AN Rt T P U e SR B R



n o Racminnd
o Aoitsd

Sty
with pla

o i 20 3 U N o0 130
Prate Trschnesy ey

effent of plste thick-

#ig. 6 Brittle fracture
arreating temparature
va, plate thickness

rom 19 mm to 200 mm obtained

coefficient for fracture arrest based on 30 mm

for brittle fracture initiation charac-

£3(t), and £,(t) decrease linearly with increased thickness

as shown in Fig.?7, and are expressed by the following equations:
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