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Development of Heat Resistant New Austenitic Stainless Steel “NAR-AH-4”
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Synopsis
e e

A newly heat resistant austenitic stainless steel “NAR-AH-4" has been developed for high temperature components (up
to 1000°C) of power plants, chemical plants, industrial furnaces and automobile exhaust system. This developed stainless
steel, containing low Si-23 %Cr-11 %Ni-0.2 %N-B-REM (Rare Earth Metal), was designed to satisfy hot corrosion re-
sistance and mechanical properties at high temperature, to ensure excellent weldability, and to reduce material cost.

As compared with conventional SUS 310 S stainless steel, the “NAR-AH-4” has well resistance to oxidation, good
weldability, good microstructual stability, and further improved creep rupture strength.

Finally it may be concluded that this steel has be applied widely for various high temperature use.
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Table 1 Chemical composition of specimens (mass%)

Alloys ¢ [ease el G TN TN Others
NAR-AH-4 | 0.07 | 0.32 | 0.80 | 23.29 | 11.17 | 0.20 | 0.032Ce, 30 ppmB
SUS310S | 0.05 | 0.58 | 1.21 | 24.63 | 20.25 | — -
UNSS$30815 | 0.08 | 1.41 | 0.70 | 20.71 | 10.81 | 0.19 | 0.042Ce
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Table 2 Tensile properties at room temperature

| Specimen  |YS(MPal TS(MPa) EI(%) | HRB |
NS No.A(g6mm) | 309 | 690 | 60 | 86
JISNo.13B(L.2mm) | 391 | 730 | 48 | 89
Spec. 2280 | 2600 | =40 | =95

N EAERE T H 5. IR TOMIMAVIER £ 88 2 RICRT,

FRTRAMUPETT 525 IR LR EIHE L T2,

LIT, ARnéEFrE 2 & LT SUS 310 S &L TR
R

3-2 SiRER{bEE
900°C 5 L TF 1000°C T 200 h DT LEERRE R A 7

>150 g/mz§

- 1000C

+  For 200 h in air

Mass gain (g/m?)
[y\~] [S+]
fan) L]
]

—
=3
I

AT UNS
NAR-AH-4 SUS 310 S S 30815 SUS 304

&7 ARAPERIMNASFHS TOBRI{LEE
Fig.7 Oxidation resistance of various alloys heated
at 900°C and 1000°C for 200h in air

100 . . 24 h heating in air
. QOO,C X5 cycles
1 1000C
B 11050C
= 11100°C
E 501 =
Y
Q
%&) L
5
g 0 I Wﬁ
2 %
=
—50 |-
NAR-AH-4 SUS310S
=8 M#F— SRR VBB RR
(Rxirh 24 hing x5 &1 JJb)

Fig.8 Results of cyclic oxidation test of alloys
(24h heating in airX5cycles)

iz, 900~1100C T (24 h inh-221) X 5 [ O#HHE LEE
EABRER 288 8 IC 2 NIRRT, B L BRI A
LR 7 — N2 EUCLEETT, KR LB taRERIaER
BIRORBR A EERLTRHE L 72, WS hosk¢d NAR
-AH-413 SUS 310 S & [RIZELL Lo BIFciiBs bt % 7w
L, REM &MOFRMELTER I 72,

3-3 BRIO—Y3ViFH

To—Y s VEERIET 500, 75X FREB LU
RN TERET->2GEIE, B 10R). 700CHTS
A FAFERTCIE, NAR-AH-413 SUS 310 S & HIRE
DFARS 27175, THE DBERBAIERIIT v ¥ 2 iBE
ICHHILTRELS %5, —F, FABEESHFBENFEC
5o — a ANENDRBITI LA LED LN,

540 Alloys | Inair | In N

~ | NARAH4| O | @

8 SUS310S O B

2 30—

[=]

R

Q

£ r

B

S0

2

<5}

L L

g

g 10 D‘” Erodent : Si0O,

= Velocity : 80 m/s

s | < Deg. of blast : 30°
@

| \ ] !
0 10 20 30 40 50
Ash content (g/m?)

%9 TSARNKIO—Y a3 VEBERER(00C X3 h)
Fig.9 Result of blast type erosion tests conducted
at 700°C for 3h

(x10%) (X102
Alloys | g
4- TNARAH4 O @ ”
SUS310S | & A 8
L - =}
0 Velocity : 5m/s é
E 31 |Brodent : KASHIMA sand d4,E
2 3
= £
g —~
{9 2 E
PES
1 % g
4 =58
0 20 40 60 80 100

Time (h)

F IR maBExtTO—Y 3 HBRERQ00C)
Fig.10  Result of fluidized bed type erosion tests
performed at 900°C up to 100h




900C DFFNERAZBR TIIEERDES JUBRBARES
&L NAR-AH-4 D54 SUS310S & /&< %5, =
o—- g Y EEBROBE LY, 900C TR LIS EE HY
BRI RS U 2 L AR SN2, 2D L2 5, REM
WIS & D R RNEN TR RICEN S NAR-AH-4 DE
frEARENI LD LRI NG,

3-4 BimERES5IRNE

EIRSBRIEE 25 11 RITRT. NAR-AH-4 05 8H
B3 FNOEEIZBTH SUS 310 SITHARTENZ &
BB,

3-6 ERIU—THE

800~1000C TH 7 ) —7H B R 8 12 BlITR
7.5 20000 h FBEDF— 9 5N T4, NAR-AH
~4 13 N 12 & AEEWEL, #ERBIERRZ 5N B DRI
AL IZ L ) BWEEERL T3, 600~1000C T

120
< 100

80}
:

60
40
20

El, RA (%

NAR-AH-4 . Open mark
SUS 310S : line 7]
600

400

0.2% YS, TS (MPa)

RT 200 400 600 800 1000
Temperature (C)
F1HR SRESIRMNE

Fig.11 Tensile properties at high temperature
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Table 3 Chemical composition of weld material(mass%)

C | si|Ma|cr|Ni|[Mo|] N[ Others
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Fig.16 Creep rupture properties of welded joints
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