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Some Characteristics of the Fracture Stress Curve in Steel
By Kazuo Terazawa, Member Midori Otani, Member
Kiyoshi Terai, Member Fumiyoshi Kanatani, Member

Summary

The characteristics of both fracture stress curves, cleavage and fibrous were investigated in
regard to their dependences on temperature and stress-triaxiality.
. Used for experiments are a killed mild steel and high tension steel. As the results of the expe-
riments, the following important informations are clarified.
‘ (1) The cleavage fracture stress curve is hardly affected by changes in temperature and stress-
triaxiality as shown in Fig. 4.
(2) The fibrous fracture stress curve is remarkably sensitive to those changes as shown in
Figs. 7 & 9.
(3) The condition for fibrous fracturing is identically represented by one stress curve regardless
to the degree of stress-triaxiality, in case where the octahedral shearing stress and strain

(Toer and Toe) are used, as shown in Fig.1l.
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Table 1 Steels tested. FRABA L, ¥-F0BED 013, broil
(@) Chemical analysis %ﬁ&VC%LTEﬁEEDﬁ?ﬂU (/ FARALED ‘BT
star~>lclsi|mm|p|s|cul]m|c|v| m RIBEFEOERYEHET D) CEFR L S 457

Killed M.S. } o14 { 047 | 0.63 |0.014 0029 | — | — -— - - & Lﬁ:o

K-0(Q&T) | 049 |o0.29 | 0.90 {0009 {0.006 | 0.25 | 0.91 | 0.49 | 0.06 | 0.49 ST ROEIRFGIRCOWT D, B R
(b)  Mechanical properties DR fibrous Fd center crack DAL ST &
liem Tensile test (G.L=50mm) V-Charpy test NTCRAER S hlmE Ih w5, Fiegi3
steal nz) | vz | oy (o] 1| T B L WSSO EE LT, ShbE)
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Fig. 3 Test results (1) (Killed M. S., cleavage fr.)
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Fig. 4 Cleavage fracture stress curve (Killed*M. S.).

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

230 EMBAMRXE FUTE
<140 - - 200
120 » 180
~ 100 A o - 160 f'a““%v-’-'l'——% 2
"E > s
£ 80 o i ' I —— = - A apR) o
8 ool | rounp BARY—— 8 120 L ’}59\!‘,2"’
W S
g L STEEL | KILLED m.5. 5 1o I it
L o NOTCH | STANDARD 4 STEEL [K-0(akT)
TEMP| +805C 80 NOTCH | STANDARD
20 TEMP, I+e(>°c
o | it 20 30 0 80 ~100
- o] 20 40 €0 €0 100 STRAIN (%)
STRAIN (%)
200
140 I l I
120 » ! R. £ C- 180 £1BROUS FR. S C.
, aeroys TR G o ) B
_ 100 == % b7 ol S D T T S S
® /Eﬂ:%f——'“f'o 5 ol A
3 A A i - 0\“..0- ,,,,,,,
g sof—+<% : R) = i .,, . (ROW
= 1 L, (ROUND B35 { u = o 8
§ eo - - v -_—F\-ow E E mo ¥ B /F." . -4
o AT STEEL | KILLED M5, P STEEL |K-0(@ &T)
© 40 NOTCH] STANDARD H 8ol NOTCH | STANDARD | |
/ P {remr| -zo°c TemR | -20°¢
20 i : &% 20 40 60 80 100
! | .
ol I ! STRAIN (%)
) 20 40 60 80 100
STRAIN (%) 200 R_?"j.- FR. ﬁ;_/ﬁ c.
\8 o 7 o s e
Fig. 5 Test results (2) (Killed M. S., standard 180 H | .
notch fibrous fr.) . T
< o0l , Y e
. . £ -
Fig. 4 CXELD L5 LTRDIEDDHELED T, g ue e
€L }
BARDIrS. TR D L —HLTWBE L dibh b, 8 o e
i -
DERF IV VERER: & O K-08fic kit LT, fibrous fr. % 100 ST
s. c. DEEERERIOWTOREREERS Figs. 5~7T 1R 80 1 NOTCH | STANDARD
. . . TEMP_| -120°C
T Fig.5 I VDR, Fig.6 12 K-O Rk oo T
: o 20 40 0 .
R, Fig.7 3xh b fr.s.c. xHBDOIDO L E L0 STRAIN (%) ® 00
CLdDThHD, THOOHEORBRAL, TXTE  PFig. 6 Test results (3)(K-0 (Q & T),
EMRURBERF Th 50 standard notch fibrous fr.]

THEF NV FEREAD fibrous fr.s.c. DLENSERK
FBEHE oW ToRRIERY Figs.8 ¥ 9 wind, Fig. 8 3£ kb 0=1.00mm, 0=0.50 mm, ¢=0. 25 mm (\
Thi 0=45°) OFBREIRRRAC Y 2ERBThH b, Fig. 9 123&0D fr.s.c. %, HEBEDOL»0 L F L DILL
b DTh B, IeBEAREDOLEICTE L1k, YREWEOF LT AMAARA (b LRERHR) he
BAREA L DR ERBEL T 5%, Fig. 8 R ALHIEIEIX 0=1.00mm OHAL 0.35, 0=0.50mm:
DBAIK 0.47, 0=0.25mm DFAITHK 0.60 7B,

TeBRROZ L 2DY Y —XORBE OFAYIROAE (0) XEROBEE LT 45 & L, Z0OR
BOBRIT 0 DEC X HFBNERERZ ALV 21X, AU FEoRBRER <, Fig.5b 0 Lo (I
YR, 0=0°) x Fig.8 0L LOR (0=45") L &#HB L TR LA EERRWI 0 LB LN TS B,

4 % £

(1) Cleavage fr.s.c.

Fig.4 O % FEEHCH 3 2 MBI L, RBEORER >SS IENHM T2, cleavage fr.
S.CAXEDBELRIZ L A LEEINRNZ Ll b,

(2) Fibrous fr.s.c.

NI | -El ectronic Library Service



The Society of Naval Architects of Japan

MomBEIL T HBROENE 231
220 et { -
200, Fr. S. C. (-120%) —
FIBRQYS L
’/
180 i . (~20°C)
/ : ./"_-——
e . ( +80°C)
160 — —=
~ /’ '/’
) /
g rdl BN K-0(Q &T)
~ 140
g
© 120 ‘ os _Frs:.C (z20%) [
U'; /F‘B’R‘- “ ('f_'_BO‘C)
W N - on sam—
w 'oo 7 -
. g '
o poid
80 Z~ - |
60}
40
20
1 L - ) 4. A
%5 10 20 30 40 50 60 76 80 90 100

STRAIN, & (%)

Fig. 7 Dependence on temperature of fibrous fracture stress curve [Killed M. S. and K-O(Q&T) 80
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Fig. 1A Distribution of plastic stress and strain at the section of circumferential notched
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