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Evaluation of Plastic Deformation Limit by Circumferentially Notched Tension Test

Keitaro ENAMI and Kotobu NAGAI

Synopsis : Circumferentially notched and smooth round tension tests were conducted at room temperature with or without compressive prestrain in hot-

rolled ferrite—pearlite SM490B steel. And the effects of compressive prestrain and notch acuity on plastic deformation limit were investigat-

ed. Plastic deformation limit was defined as the termination point in the true stress—true strain relationship, caused by ductile or cleavage

fracture. The average stress—true strain relationship was varied with prestrain and notch acuity, but the true stress—true strain relationship was

not. The true strain at the onset of plastic instability was determined by the work hardening exponent, regardless of prestrain and notch acu-

ity. On the other hand, the plastic deformation limit in terms of true strain was varied with prestrain and notch acuity. It was found that the

plastic deformation limit can be estimated by the axial stress criterion. The axial stress at plastic deformation limit was about 1300 MPa, re-

gardless of ductile and cleavage fracture.
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Fig. 1. Circumferentially notched tension specimen.
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Fig. 2. Stress and strain state in the notched cross section
after general yielding.
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Fig. 3. Relationship between o,/F, o/F and a/R.
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Fig. 4. Relationship between tensile load and diameter of

notched section in notch tension test; (a) 0% pre-
strain; (b) 10% compressive prestrain; (c) 30%
compressive prestrain.
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strain.

Fig. 612, (8 & » TFig SIZ/R L 2EEh-EO
TAHBEGREZEBRL TROZEIDNEBVOTAOBFR LR
T, Rk, #%iBd 5 0% FPOTAMEEMORERED
H-OTARBEROEVHERE AR TRLTH S, K@)t R
% &, YURMOREIEH-BEO$ AR, FHEtD zhic
—H$ 35, HL, IRURMTIE, R(8)»6RKDZHILN
~HOTARRALEBMOERS ST I LANT S, K
®), (NTRTHD , 10%, 30% TOTEMTE, UKRFHE
ZBbH L TEID-BEOTABRI I ADRRTER S,
TETH 5,

Fig. 71&, POTAICHYET3EOTAEMA L -7
HYEYOT AL EENOBMGRE, 15mmRHEYRMO

BRI DVWTRLAERDTH S, POTAIZHYETIED
CFARRRRICEDEEE NS,

257 I



. 288

$&$B  Tetsu-to-Hagané Vol. 91 (2005) No. 2

V smooth
" 1 i 1 " [
0 0.2 0.4 0.6 0.8 1
True strain

0 PR R 1 1
0 0.2 04 0.6 0.8 1
True strain
1000 7
= 800 f -
S & ©
< 600 § i
8
3 400 ® IR | -
3 ¥ O: SR
=00 2 |
0 "' . i N 1 N 1 L
0 0.2 0.4 0.6 0.8 1
True strain

Fig. 6. Relationship between true stress and true strain
corrected by Eq. (8): (a) 0% prestrain; (b) 10% pre-
strain: (c) 30% prestrain.
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Fig. 8. Nominal strain—nominal stress curve obtained by
the smooth round tension test at room temperature.
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