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Influence of P on Properties of 13 Cr Stainless Steels.

(Studies on 13 Cr stainless steel—I)

Naomichi YAMANAKA, Kunio KUSAKA and Masanobu KITAHARA.

Synopsis:

To investigate the influence of P on properties of 13 Cr stainless steels, which were widely
used for kitchen utensils, medical instruments, high-temperature duties and other uses. The
authors measured the transformation temperatures, the hardness change, the mechanical
properties at room and elevated temperatures and studied the corrosion resistance to 409%
boiling nitric acid and to 5% acetic acid at room temperature and boiling.

The results obtained were as follows:

(1) The Ac transformation temperatures were raised but the Ar'' beginning points were

lowered by P addition.

(2) The as-annealed hardness of these steels and of cold-drawn materials were increased °

with P contents.

were enhanced by P addition

The as quenchd hardness was subjected to the influence of quenching
temperatures but was not affected by P content.

The resistance to softening by tempering

(3) The tensile and yield strengths at room and elevated temperatures were 1ncreased by
P addition, but elongation and reduction of area at room temperature were slightly decreased.
The impact strength were lowered with P content. .

(4) The corrosion resistance to 40% boiling nitric acid was enhanced by less than 04059,
P, but the resi stance to 5% boiling acetic acid was decreased by P addition.
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Fig. 1. Effect of P on the as-annealed hardness.
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Table 1. Chemical composition of steels tested.

. . Ar'!
, Chemical composition (%) Ac Ar 1000°C
: C Si Mn P S Ni Cr Cu ' ]
) . AC
CRH- 1 0°08 0-20 026 0*008 0014 tr 12+81 | tr 820~880|795~-715260~150
-2 0°07. 023 026 0016 0°010 004 13+48 0°14 [825~880l810~~740235~140
-3 007 021 | 0724 .0°036 0*009 004 . 13°33 0*14 |830~885|805~755 240~150
-4 0°07 0°25 0°25 0°050 0011 005 13+42 0°13 [B830~890|795~750/235~140
-5 008 0°20 027 0-075 0°0121 0°-03 13°21 | 0°13 835'\-885{805'\/760220'\-'140
-6 0+08 026 025 0°105 0010 0°04 | 13*45 013 835'\«890'810’»755!225'\4140
-8 0°15 024 025 0012 0011 0°04 13453 016 820~880|825~740227~11Q
g 015 027 027 0°027 0*009 |- 0°03 13+53 016 825~880]825~740222~110
-10 016 026 0*26 0070 0°009 0°03 13+57 016 * |825~885!830~750{230~110
-11 018 0°26 0-28 0107 0009 004 1362 014 830~890i835~755210~105
-12 016 027 027 - 0+124°1 .0°010 0*05 13‘57 015 835’\«890’825'\«755215'\'1 10
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On the Improvement of Various Properties of ZO%Cr N1-Fe Alloys
by N1trogen—Absorpt10n Treatment.

(On the function of mtrogen as an alloymg element in heat-re51st1ng matenals—IX)

Synopsis:

Masazo OKAMOTO and Omi MIYAKAWA.

Studies have been made on the formation of the mtrogen bearmg austenite in 20% Cr—Nl-
‘Fe alloys containing nickel up to 10% by the authors’ nitrogen-absorption method and the

thermal behavior of the formed austemte

The corrosive resistivity and the elevated tempe-

rature sprmg property obtamed by this treatment have also been’ 1nvest1gated _The results

obtained are as follows:

1) Austenite containing about 0°4% of nitrogen is formed in 20% Cr Ni-Fe alloys by

nitrogen-absorption treatment at. 1250°C. for 4 hours.

The depth of the nitrogen-bearing

austenite zoné from the surface is widened with increase of the nickel content of alloys,
while the nitrogen content of this zone is lowered gradually as the nickel content is raised
in the alloys containing 4% or more of nickel. ‘ A

2) When the nickel content of the alloys is 29 or more, the nitrogen- bearmg austenite

is retained by the quenching in water.

In the alloys containing 6% or more of nickel, no

martensite is.formed even by the subzero-treatment using the liquid oxy_gen )
3) In the nitrogn-absorbed alloys the lamellar phase is developed -at grain boundaries

during the aging at 700°C..

prolonged aging if the nickel content of alloys is higher than about 6%.

The fine precipitants are also found within grains after the

" The hardness of .

the aged alloys up to 780 hours is always kept to be higher than that of .the alloys before

the aging.
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