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Age Hardening Behaviors of Low Nickel Stainless Steel Containing
Aluminum
Toru FURUKAWA, Shizuyo ONUMA, and Ryokei— TANAKA
Synopsis:

From previous studies on 17-7 PH stainless steel and on N1tralloy—N steel, it had been expected that
steels having martensitic or ferritic structure and containing proper amounts of Ni and Al might be hardened
by aging at about 500°C, and therefore, age hardening behaviors of low carbon 169 Cr-2 or ‘3¢5 Ni
stainless steel .containing 19 Al were investigated. The steel containing 0-19 C-16 Cr-3 Ni-1 Al *(R1)
exhibited a remarkable hardening by aging at about 500°C after solution treatment at 1 100°C, -and a tensile
strength over 150 kg/mm? was obtained after aging for 1 to 10 hrs at 500°C. This steel, even if tempcred at
700°C,, was remarkably hardened by aging after the tempering. A steel containing 0-10 C—16 Cr—2Ni-1 Al
(S1) also exhibited almost the same age hardening behavior as that of steel R1, but its tensile strength
obtained was somewhat less than that of steel R1. A GsCl type stiucture with a lattice constant of about
29 A was found in the overaged specimens of steel R1 by means of the electron diffraction technique.

It was concluded that this phase was intermetallic corhpbﬁnd NiAl («’) and the .remarkable age
hardening properties observed in steels investigated could be attnbuted to the precipitation of the «’ phase
from martensitic or ferritic matrix.
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INi D 2% d Ni BERHE LT,

I EED

1. #%

17Cr-7Ni-1 Al %# &%\ b5 17-7PH 2572 L 2
I BE AN 400~550°C THEEShT 5 & REOF I
Ha<FELLHLL, To{tid=r7 ¥4 bMEDD
Wik 7 = 74 MA»SEERILE T NiAl 2Rk E T2
i (a' H8) OITHIC X5 5D THB ZEBRESh T
BV rhSOWEMND, 17-TPH 250 L 28R
LY, WEO Ni L Al % L dic@Efgfic@iETs~ s
Y4 MEBB S WIE T = 54 NEBOEE 500°C £
T CHEPEIAERE T IEEE (LT 5 TH A 5 Z L BHHIEh,
ZDOREEFM LT Nitralloy-N §i1d % i 0°25%C-
5%Ni-29%Al #l o §7 B AR SRR BIFE S
Fr~8),

g SIRFERO FSe A LT 17-7PH 25212
WX b B LR A7 o VAR RERLL S &
Wbt GEEQH LR 27 L2z 17-7PH o
X 5ic 18Cr-8Ni ZFEFL LTI DE, 17-
4PH X 5ic 16 Cr-2 Ni (SUS 44, AISI 431) % g
& L"Cﬁ%éﬂt%@&kjﬁﬂ‘]éh%# #&F> 16 Cr-

(U

ol

Al ZifhnE 57200 T INE LI (5T 5 2 LT &
5HDEEZONE. ZOXSKEBEID, TOEDOH
DY, FEITE{LEE, HRIORIE 3 X O O R
ERFRoR. )

2. HAHBXUEBRAEX
AR OFIE By f=bic, Table 11257 Lic 4 §HFE%
BWRLE. co5h R2 ILEED SUS ¢4 ofikics
UFBHEHDOHDOT, RIjkchic Al % 1% HmLi
HDTHD. u_(Df;a'Aé EBE{LE&H NiAl © Al ¢ Ni
OFEFHE 11T, CheBERIcRET3 8 1:
2:2 wir 593, 16Cr-2Ni ic Al #FMT B E -7 =
4 FEIMT50C, chEi<dic RLE Cr %
PR L, Ni B XU Mn 2R LicbDTHS.

* EAIME S ARESBIEBARSITTEE
. WBFN464E12R 27 24

RS TR TS

RO HIEKETEER

FREX REI¥EKRE TiF

— 99 —



1654

& & @ ¥ 58 4 (1972) 122

Table 1. Chemical composition of specimens.

Steel C 2 Al ¢4 Ni 95 Cr 9 Mn ¢4 Si ¢4 P 9, S 9,

R 1 L0190 112 314 1529 1-38 0-62 0005 0°000

R 2 TR 2-95 1675 068 | 060 0-011 0011
! | i

S 1 010 | 1'n 292 1595 1:03 058 | 0005 | 0009

S 2 009 | — 0-21 1699 04l | 030 | 0-0Il 0-010

Note; N: 0°005~0°'008% (H#:E(H)
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Fig. 1. Dimention (mm) of test piece for tensile test.
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Fig. 2. Relation between solution temperature and
hardness of the steels R1, R2, S1 and S 2.
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Fig. 3. Dilatation diagram and hardness change by heat treatment
of the steel R 1.
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Photo. 3. Change of microstructure by heat treatment of the steel R 1.
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Fig. 10. Change in mechanical properties of the
steels S1 and S2 by the aging at 500°C.
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(b) R2

Photo. 4. Electron replica micrographs of the steels R 1
and R 2 aged at 570°D for 100 hr after solution
treatment at 1 100°C.

; (a ) Rl

K

(2) tempered at 700°C for 1 hr
(b) aged at 570°C for 70 hr after tempering at 700°C for 1 hr.

Photo. 5. Electron replica micrographs of the steel R 1.

Photo. 6. Transmission electron micrograph and electron
diffraction pattern of the steel R 1 aged at
570°C for 100 hr.
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