998 g & a4y 68 4 (1982) 8%

ELUBHUB IR ]

lill|iﬁ|lllllllllﬁ"m iﬁ[hb % 5 Lj 5 PHF%UJ b fK % o % jhﬁwmaﬁw@gﬁgéyﬁﬁ
TR R N S - b —k*
Evaluation of Brittle Fracture Strength of Circumferentially
Notched Round Bar under Axial Load
Mitsuru AOK1, Akira Kwcnr, and Kazuo IKEDA
Synopsis:

The brittle fracture initiation characteristics of circumferentially notched round bar, CNRB, subjected
to the axial load have been investigated theoretically and experimentally using JIS-SCM 440 and SMn
443 steel bars. The curve showing the relationship between net section stress at fracture, o, y,
and temperature, 7, has two regions macroscopically. One is called Region I where 6n,r diminishes
with decreasing T, and the other is Region II where on,r is nearly constant irrespectively of 7. The
effect of diameter, D, and notch depth, ¢, on 7n,r in Region I can be evaluated on the basis of the
linear elastic fracture mechanics. o, p at the transition temperature from Region I to II, o, 15, is 2
little higher than the general yieding stress level of CNRB analyzed with the aid of finite element
method. ¢, tr/oy(oy: yield stress) shows little change with D and strength of materials, and rises
with an increase in relative notch depth, 2¢/D. on,r in Region II can be approximately estimated
from the experimental equation relating between on,TR/0y and 2¢/D. Finally, a procedure is proposed

to evaluate the brittle fracture strength of CNRB subjected to axial load.
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Table 1. Chemical compositions and mechanical properties of steels tested.

Chemical compositions %

Mechanical properties*

" Dia —
Steel gy B El R.A.
© me C Si Mn r S Cu Ni Cr Mo kglf/mm?2 kglf/mm? % %
SMn443 0.39 0.25 1.57 0.023 0.014 0.01 0.02 0.17 — 53.8 77.2 20.0 62
50
SCM440 0.40 0.23 0.7 0.018 0.009 0.01 0.02 1.03 0.20 96.0+* 106.8 15.6 60

# Gage length : 50mm, Diameter of specimen : 8.0mm *k  (,2% proof stress

Table 2. Heat treatment of stecls tested.
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Fig. 1. COD bend test specimen.
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Fig. 2. Circumferentially notched round bar
(CNRB).
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Fig. 3. Example of element used in elastic plastic
stress analysis for CNRB under axial load (2¢/D=
0.5, D=30mm).
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Fig. 13. Notch yield ratio at transition temperature,
Ron, 7rs as a function of relative notch depth, 2¢/D.
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FIREF—ETHH. TM BREARXVYORBERDL, onr 2
EEC X STIE—E?, BEO ERTHEGL LTDE
FLTWwWA., L, TOETEAIREDC FHTHS
oy DIETFTESXV/NEVDT, onrfoy HEEDO LR
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BEDB(EZ LR OERY R TIOLEL LR D
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ey, F0 ohr LRECEREFEYRDTAHS.
BRI ERBHOY VR EEIHL 2¢/D)p IV
WEY FNFREE (Photo. LK) & XUHE-COD
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Temperature dependence of
K. obtained on CNRB

K volue of CNRB under
axial load

specimen (2¢/D=0.5) J— D0y {' 72 s 27]

l |

Ogar :Applied gross stress
: Diameter of round bar

le—] D

¢ : Crock length (- D ‘2")

K= K¢

Brittle fracture initiation
¢ \temperature

o Tgy (Service temperature)>T,
Tg,ap < (Ogrlx

NO
Fracture fracture

Gross stress ot fracture in Region 1, (Og,r)y

(Trqnsition temperature from <
R \Region I to Regicn I

(cr,,,),={as-|a%}( ) a,

Temperature above which
fibrous crack is observed

° Tre>T,
(Og,e)x =
fibrous crack is observed

4 Ky, (K, Kvalue of which
JD 172 S--1.27

Fig. 14. Flow chart to evaluate brittle fracture
strength of CNRB under axial load.
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