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'Fracture Characteristicé on Tensile Test of
Plain Carbon Mild Steel.

(Study of the cold brittleness of plain carbon mild steel—III)

Synopsis:

Shaichi Nakanishi

The normal tensile specimen and V-notched tensile specimen (so-called Tipper specimen)
were cut out from the steel plate and mechnical properties were measured by stat1ca1 tensile

tests at various temperatures. ‘
The results obtained were as follows:

1) The tensile strength of Tipper specimen at low temperature showed the same direction-

ality with rolling direction as V-notched Charpy absorption energy did.

It seems to the

author that this tendency is one of the characters of brittle fracture.
2) While the elongation of each test piece showed the remarkable directionality in ally with

rolling direction, the reduction of area of normal tensile specimens did not.

That was, in

normal tensile specimen, the plastic deformation wh1ch made the steel to be fractured in

ductile manner seemed to be constant.

3) Dxrectlonallty of elongation in Tipper specimen was the same as that of reduction of

area.

In other words, the plastic deformation that was necessary for brittle fracture of test

pieces was mainly due to uniform elongation, not to local elongation.
4) The change of manner of fracture was explained by the modified Orowan-Ludwik curve

and strain-hardening factor.

5) The energy of crack propergatlon was absorbed at the grain boundaries and the ﬁne
grain steel (air-cooled specimen) was more ductile than the coarse grain steel (furnace-cooled

specimen).

But at such high temperature as the cracked initiation resistance was high, dire-

ctionality of grain size was not effective on the directionality of this resistance.
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Table 1. Chemical composition of specimen.
C Si Mn S

% 0-17 }\ 0-08 - 062 0-027
P Cu - Cr Sn

% 0012 0°23 0°03 002
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Fig. 1. Mechanical properties of tensile and

Tipper test specimens.
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Fig. 2. Mechanical properties of tensile and
- Tipper test specimens.
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Fig. 3. Mechanical properties of tensile and

"Tipper specimens.
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Fig. 5. Directionality of tensile strength at various
' temperatures.

Fig. 6. Directonality of elongation at various
temperatures.
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Creep Properties of 18-8 Chromium-Nickel Stainless
Steel with Titanium. '

Synopsis:

Shoji Terai

Creep-rupture tests up to about 10,000h., were carried out with the type 321 stainless steel in -
the two solution-treated conditions (1050°C W.Q. and 1200°C W.Q.) at 600, 650 and 700°C.

Stresses and rupture times showed good straight-line relationship up to about 1000 h., but
‘beyond that point the line inclined downward. This tendency was more pronominent for 1050°C
‘W. Q. specimens. Solution-treatment at 1200°C gave higher rupture strengths for the whole

testing conditions.

The difference of rupture strength between these twe heat tr

cTil LA ay

‘was increased with higher temperature and longer ‘time.

The shapes of creep curves showed marked difference too.
fractured suddenly without any large creep.

1200°C W. Q. specimens were
On the contrary, 1050°C W. Q. specimens

revealed relatively large creep from the early stage and fractured after large elongation.
Microstructure of 1050°C W.Q. sspecimens fractured at about 250Ch. or longer showed the
‘prominent precipitation of ¢ -phase at grain boundries.

I. #&

18-8 Ti 27 v v 2 FRA GRS RIS & Lok
KRB 570°C MORBREEAA 5 0GMBRIES A
EWWIALBRA SIS X 510727z, ZhBILRE 10 4£
BEOHGPEZEND O THIEMED 1000 ORES
AL DEMIEE S DTS T ik bt . 2o
MR OBIEBREE BT B & 13 /s < 7 psoD, Epg
ﬁﬁ%@&%m9&<,ikﬁ%éhfbéﬁ%ﬁ%ﬁ
SHRRERDY, TOZHOFRDELI I ZAT W
Vo BFHRXERANRAS S, L ERERRCE Sy
FBOTT ) - TREC OV TOREBE AT o7.

[l

II. ¢ & #
PR OILERS % Table | Rl WwShpl
EEICEF CHBREnidoT, ASTM TP 321 &
HTDMBERL, Ni 37254 bl v 5E9

DETE2TWS. BB EE LTERM Bz oW CFfT

VAR Y fall ‘
70 — PR ETENE 6mm & 1omm @ 2
BEzAV. & 100mm OIIME BE, £ 25 FIX

*OHMME L AERSREARKTRSE
OEREBETERRSHE, WELEHR

— 43 —



