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Influence of Melting Atmospheres on Austenite Stability and |
- Mechanical Properties of 18-8 Stainless Stéels.‘ ‘

(Influence of melting atmospheres on various properties of 18-8 stainless steels—I)

Synopsis:

Ryohei TANAKA and Rokure FujiMoro

Influence of melting atmosphere of 189%Cr- 8%N1 stainless steels on austenite stability,
hardness change due to subzero-treatment, ageing after cold rolling and mechanical proper-’
- ties at room- and high temperatures was studied. Main results obtained were as follows :
(1) The steels NM (0°158%N) and NNM (0°177%N) both melted in nitrogen atmosphere
at 600 mm Hg ‘had greater stability of austenite to martensite transformation due to high
content of nitrogen compared with the steels melted in vacuum (VM) or in air (AM).
- (2) In the steels VM and AM, isothermal martensite transformation was found to occur
at temperatures below their Ms point, and in AM even at temperatures above the Ms point.
(3) Remarkable work- hardemng caused by rolling at room- and subzero- ~temperatures,
' and further hardemng caused by subsequent ageing at 300°C were observed with all of the
steels except with the steel VM, which consisted largely of martensite in a solutlon—quenched

state:

(4) High-nitrogen steels NM and NNM exhibited lower strength and higher duct1l1ty at
room temperature than VM and AM in solution- -quenched state due to greater austenite
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~ stability, rwhile the’ strength of the former was increased remarkably and the ductility was -

decreased somewhat by 30% cold-rolling.

(5) Tensile creep-rupture strength of the steels at 700°C was 1mproved cons1derably w1th

increasing content of nitrogen. ,
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» Table 1. Chemical composition of melted materials.
Mark Melting Chemical composition, % i

atmosphere . . 1 Sol. |Insol.|Total H
|c|si|Mn| P sca | N |or Mol SF PRI 0 oty
VM | Vacuum  Jo-009] 0°02] 0+080-001] 0+011 0+01 | 8+15 | 17+60| tr. | 0°005 o-ooq 0°006/0°0095 5°38
AM Air 0*009| 0°16| 0°800°001| 0°012; 0*01 | 8°01 | 16°76| # | 0*039] 0*003| 0°042/0°0217| 913
Nitrogen . . v0al e . . . . p . . . . AT
NM (»6OOmmHg)-O 016} .0° 11} 0°98! tr. | 0014 O°OL | 7°81 | 18°05| # Ov15‘37 0°CO1} 0°158/0°0144} 644 -
+«| Nitrogen - : : )

. * . . . . . . . . Y/ - ° . . . B

’Nl\‘IM (6QOmran)o 016 0°211 1 03,0 005{ 0°012| 0°01 | 7*88 | 17°77) # | 0°175 O 002’ 0+177{0°0078 v6 50 .

- * Added with 0°18%N

using an Fe-Cr-N mother alloy.
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Photo. 1. M‘icrostructﬁres of 18-8 stainless steels as:

solution-quenched at 1050°C for 1 h.

Etched electrolytically with 10% oxalic “acid.
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Fig. 1. Differential dilatation curves of

~ solution-quenched 18-8 stainless steels.
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Effect of. Composmon and Structural Conditions on
Mechamcal Properties of Cr Ni Stalnless Steel.

kR

(Effect of Ni and Mo)

Yasuo OTOGURO and Ryuzchz NAKAGAWA

Synops1s
This report concerned effects of Ni and Mo content on structure of Cr-Ni stalnless ‘steels,

especially on the amount of ¢ ferrite and effects of composition and structural conditions on
aging hardness, tensile strength and creep-rupture strength.

Specimens used in the experiment were 18Cr-12Ni austenitic stainless steels containing 4%,
6% and 8% Mo (M series) and 18Cr—4N1, 18Cr 5Ni and 18Cr-6Ni martensmc stamless steels

(S series). ' ' : ' '

With specimens of S series, 7 phase precipitated from surrounding portion of d ferrite and
:Secondnry ferrite precipitated in matrix during aging at 750°C. phase was .formed from
ferrite after a long-time aging. Specimens were hardened by 5 precipitation of a _secondary
ferrite and formation of a phase from ferrite. .

With spec1mens of M series, 5 phase was formed quite rapidly from J ferrite during aging
at 750°C.

Tensile strength of specimens of S series depended not on Ni content but on structures.
. Tensile strength was increased W1th raising the amount of 0 ferrite and martensite at a
test temperature below 500°C. §

But strength of 0 ferrite was lower than that of austenite above 600°C. Tensﬂe strength
of specimens of M seriés was increased with Mo content:

Creep rupture strength at 650°C was increased with Ni and Mo content but decreased with
enhancing the solution-treatment temperature because the amount of 0 ferrite was increased.
with raising the solutlon -treatment temperature.
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