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Influence of Nitrogén on Properties of 18-7 Stainless Steels.

Masazo OKAMOTO, Ryohei TANAKA and Rokurs Fuimorto

Synopsis:

An experimental study was made on the influence of nitrogen content up to about 0°7%
on the properties. of 18%Cr-79Ni stainless steels prepared by the high- pressure melting
process in nitrogen atmosphere. Main results obtained were as follows

1." It was necessary to heat for 1/2h at 1200°C for the solution-treatment of the steels with
high nitrogen concentration. Stablhty of austenite to marten51te transformation was markedly
increased with an increasing nitrogen concentration in the steels; both Ms and Md were
lowered considerably with an 1ncreasmg nitrogen content. The Ms of the lowest nitrogen
steel {Mn-0°04N was found to exist at about 60°C, and the steel solution-quenched was found

- to contain a considerable amount of isothermal component of austenite-martensite transfor-

mation at room temperature. ‘ _
2. During ageing at temperatures between 700°C and 900°C, peculiar lamellar precipitates
consisting of chromium nitride and austenite depleted in both chromium and nitrogen appea-

~red around the austenite gi‘ain boundaries due to the so-called grain boundary reaction.

It was often found that the depleted austenite, formed by the reaction described above,
transforms into martensite during cooling from the ageing temperatures.

3. The strength increased markedly with an increasing nitrogen concentration, but in the’

.. steel with low nitrogen content higher strength was often obtained than in the steels of

medium nitrogen content due to the martensitization of unstable austenite in the former
steels either by subzero-treatment, by cold- rolling or even by plastic deformation dur1ng
tensile tests. A good combination of tensile strength and elongation or reduction of area,
however, was found to be obtained especially in the steels with high nitrogen concentration.
4. . It was found from the high-temperature tensile creep-rupture test at 700°C that the
highest value is obtained at the nitrogen concentration around 0°329, while the creep-resis—

tance is deteriorated by the higher nitrogen concentration in the steels.
- (Received 16 Mar. 1963)
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" Table 1. Chemical composition of steels used.

: Melting condition Chemical composition, %
Mark -
N, Pressure | Holding time . . Sol. [Insol.|Total
atm - mn C Si Mn | Cr Ni Al N | N N

1Mn-0°04N 0°8 . . 2 0*002 037 | 0°94 | 17°77| 7°05 — 0°039| 0°002} 0°041
1Mn-0°17N 3 10 0°006| 0°32 | 0°89 | 18°40] 6°92 — 0° 166 0*005 0*171
I1Mn-0*32N - 6 T 10 0°005| 0*30 | 0*93 | 18°35| 6°90 — 0°305| 0*018] 0323
1Mn-0*51N - 10 10 0°005| 0°*32 | 0°95 | 17°91| 6°93 — 0505 tr. | 0°505
1Mn-0*66N 10 30 -0*003| 0°31 | 0°97 | 18°45; 6°97 — 0°655| 0*004| 0659
. 3Mn-0°58N 10 ‘ 30 O'OO8 0°75 2.84 18°11} 687 — 0°574| 0°002| 0*576
3Mn-0°2A1-0°67N 10 30 | 0°005| 0°41 (2'93 18°13| 6°94 | 0°15 0‘1632 0°042| 0°674

— 53




1696 &

B 49 4E (1963) 115

% & et
. 1Mn-0.04N -1Mn-0.32N
Photo. 1.

at 1200°C after held for 1/2h.

"Etched electrolytically with 109 oxalic: acid.

500 ————— %, ER (920~30°C)
Mmm%%@%% I 5 i B Fig. 2
f\ | AR ISEXLES
CH TR D OZLDRD B

n, HRET T ALE
ROWVWHLUSL LTS

§

S

F—RFF A FOBRTHE
¥ a,=3'506A, B rr
VT LB A ORTE
¥ au=2877A, cu=

3

Differential dilotation, scale reading (mm )
N
S
[>

0 Ms60% - -
O — 24 Fig.2 i 51 BAEWIE
* Jemperature (°C) B A41/1=4-4x10"313k9
Fig. 1. Differential dila- 46% D% —ZX 5+ 4 b3

tation curve of the steel <, = vz 21248
1Mn-0°04N during cooling

by 10°C/mn after quen- 495,

ching from 1200°C into . —7 0°179, L)J:@N
salt-bath held at 200°C.

PALEEASE B —196°C OISR RICIEHL TS

A
N

_§

Dilatation, scale reading (mm)
S 8
S S

, o
5 S
Sz

20

G
S

 Dilatation

Hardness

/___.____ __________ ————=to
| s g ¥
10 ’ 100 1000 -

Ageing time at room ‘temperature (mn)

Fig. 2. Cyhange of length and hardness of the
steel IMn-0°04N during holding at room
temperature after solution-quenching.

Hr O

Microstructures of 18-7 stainless steels after solution- quenched

C&ﬁbﬁé.Xﬁ%ﬁ'
EEDTRDIZZDMD

2886 A BT B L,

BA L F OO,

A7+ 4 MO F
TTHbH. XKD
Ms SIXfFETS &

B rEZ B,
NO&&ic X b=
—~2FF 4 P DEE
EXVHEUHLLEH
F52 LIXBH LT
5. ‘

1Mn-0"66N

x4oo 3/8)

“D%"V@[ééﬁﬂlbfi“)fﬁ AT F A4 KRBT T Y
4 MCZERET 5 HIROEEMA EREREFEILL DT

I A XN B a2 ME T B 721z, 300°C, 30°C,
—78°C (RIA4 74 AL X F T NI - VOREH) 3
XY —196°C Rtk %)®%mﬁf%h%%3wz

FEEMTEZEEZ L, %@%ﬁ®%ﬁﬂ®mm@%§%
Bl L 2o o4 Fig. 3 . ua)l;t@

%%@%ijk,OI7%N‘m¢)Mdéﬂiﬁ% ;Dv

#ﬁ@%wkuéﬁﬁé#,U%%N%fﬁ%®ﬁL

BVEANLFORE L 0, N%oORn: & bic Md

e %Lébﬂf&Tb F — 177% N OREERE
EHT LEAELATHD.

2. mmﬁ%kxéﬁﬁ&@%®ﬁm
FEMOVEHALER %2 700~900°C CHEEhH L& C g
LB X DZE L% 7=, Photo. 213 800°C 8h EhD5

1200

7\ \ -\x
1000 -t

—v} v,

R \ IMn-017TW

S 800 v

<

= N

X 600 ‘

't; .

=

§> , v »

400

B , Mn-032N

2

S 200k— Mn-0510 :

£ N IMn-0.668 \
: 3Mn-058N

IMa-0541-067H
| .
T 0 100 200 200
Rolling temperature (°C)
'Fig. 3. . Influence of rolling temperatures on

the intensity of magnetlzatlon of 18 7
“stainless steels.

— B4 —

e REF, &~

LTC# —196°C DI

R

. 3



p

18-72 7 VU AOHBE LB LI TEEOBETONT - 1697
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Photo. 2. Microstructures of 18-7 stainless steels at .800°C for 8h
after solution-quenched at 1200°C after held for 1/2h.
Etched electrolytically with 109 oxalic acid. X400 (3/5)
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