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HOT-DUCTILITY OF THE AUSTENITIC STAINLESS STEELS

(Study on the hot-ductility of steels—II)

Synopsis:

Tatsuaki JMorishima

In order to study hot-ductility of austenitic stainless steels, hot twist tests of these steels

were carried out.

The experiments were made with 304 and 316 type stainless steels and the

twist values were compared with pierceability of the materials by a Mannesmann piercer.
Further, relations between hot-ductility and gas or structure of the materials were studied

by the same test.

As a result, it was found that twist curves which showed the relation between twist values

and temperature had the close connection with pierceability of materials.

Therefore, the

twist test gave good measure of the pierceability of the materials by the Mannesmann piercer.
The hot-ductility of the austenitic stainless steel was affected by at least two factors, that is

oxygen content and composition balance.
OXygen content.

The hot-ductility decreased with increase of the
Also those steels which had y+a phase at high temperature showed Iow

hot-ductility at these temperatures and were proved to have poor pierceability.
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Table 1. Chemical analyses of test matenals (%)

Steels C Si Mn p. | s Cu ‘ Ni 1 Cr Mo
Ranwe 0-0a | o032 | 115 | o-020| o0v00s| 007 | 9+24 | 17°60| _

‘o8 g ~0%09 |~073 |~1°71 [~0°030 {~0"014 |~0°22 |~10°54 |~19°95
‘Average | 0-06 ‘ 0-51 | 144 | 0-026| 0009 | 0*12 | 9:90 | 1875 } —
Ranse 004 | 025 | 1°21 | 0-013] 07005 | 0°08 | 11°51| 16700 | 206
o g ~0'08 ~0'72 |~1°59 |~0°032 |{~0°020 |~0*22 |~13°10 |~18°58 [~2°53

18-12-Mo '

Average 0:06 | 050 | 1-45 | 0027z oc013| 0°13 | 12-33| 17-02 & 2-28
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Lateral cracks on outer surface

Defects on internal surface

Fig. 3. Typical examples of outer and inner
surface cracks.on a pierced shell.
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CHANGES OF COOLING ABILITY WITH OXIDATION
~ AND POLYMERIZATION PROCESS OF OIL

(On the deterioration of quenching oils—IV)

Masayoshi Tagaya Dy. Eng. and Imao Tamura

Synopsis: ) _

The relations between the cooling ability and the process of ‘oxidation and polymerization
of 0il by Indiana method are examined.. The cooling ability increases slightly in the induc-
tion period of oxidation and polymerization process of oil and becomes progressively rapid in the
peroxide formation period up to the maximum at the end of this period. Then it decreases
gradually in the peroxide decomposition period and rapidly in the polymerization period.

The variations of other properties are also associated closely with these oxidation process.
When the cooling ability becomes the maximum, the peroxide value becomes the maximum

. and, the viscosity and the amount of sludge begin to increase. These variations of cooling
ability can be nearly represented by a quadratic equation. The blowing time (rHmax) at
which the cooling ability becomes the maximum can be .2 criterion experessing the life of
quenching oils and the radius of curvature (yHmax) of the curve.at the maximum cooling ability
can be used as an index representing the degree of the variation of cooling ability resulted
from the deterioration of oils.
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