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Abstract

A newly heat-resistant austenite stainless steel “AH” series has been developed for high tem-
perature up to 1000 °C. It is introduced a characteristic and an application example about AH-4
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which is especially high flexibility in this series.
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Improvement of high temperature corrosion
resistance in chloride environment
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Improvement of oxidation resistance
and mechanical properties at high
temperature and weldability

Improvement of
AH-4 oxidation resistance AH-7
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Heat-resistant austenite stainless steel “AH” series
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Microstructual
Oxidation Resistance * Creep Rupture Stability -
Erosion Resistance Strength Cost Saving Weldability
High Cr(222.5%) g solutlo.n. strengthening: — Addition of N — Decreas of Si
Addition of N
Addition of rare | | Grain boundary strengthening: Optimization of
earth metals Addition of B Crey/Nigg
— Grain size control

0.3%8i-0.07%C-23%Cr-11%Ni-0.2%N-La+Ce-B
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Alloy design of developed austenitic stainless steel, NSSMC-NAR-AH-4
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AH-4 SUS310S

M3 EfEEEEERER (200n)
Isothermal oxidation test result (200h)
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Tensile properties at high temperature
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Test piece:2mm V-notch, half size

Test temperature : room temperature
&g Aging time ; 300h
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Aging temperature (°C)
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Charpy impact properties after aging at 700 - 900°C
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AH-4 SUS310S

X8 BESRIENHABRER (O INLIMA1 URER)
Longitudinal-Varestraint test for hot crack susceptibility

*£2 HERIEROFamiHmER
Lifetime assessment of NSSMC-NAR-AH-4 for various environment

Environment Burner, industrial furnace

Remarks

. © Burner for torpedo Car
Oxidizing atmosphere . .
© Smelting container

Good resistance of oxidation and mechanical properties at high temp.

© Anchor of refractory
A ~© Muffle furnace
© Parts in the furnace

Reducing atmosphere

Good mechanical properties at high temp.
The predominancy reduced above 1000 °C.

x Muffle furnace
Carbon content atmosphere .
A Parts in the furnace

Depending on temp. and gas composition, resistance of carburization
is inferior for low nickel.
— prior test is required.

As compared with current material lifetime O : Longer, & : Same, x : Shorter
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BE2 k—E-NN—7F— (2FFHR)

Burner for torpedo car used for 2 years

BE3 IFFE#EAG (v 7k ERASTIE )

Example of industrial furnace application (muffle furnace
Kanto Yakin Kogyo Co., LTD.)
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Inside of the gasified melting furnace after working for 2
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Comparison of erosion in cement plant (10 months)
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Tensile properties of AH-4 and XM15J1 at 800°C
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Vickers hardness of AH-4 and 301EH at high temperature

THR T A% T — VT 5, 8K, HERT A v PR
500CUA T CTHo7h, ¥F—KRF ¥ = v —ORN5EHI2XD
PERW ADTEIRAL L, ZHUE > THER T A7 v M b &R
fLLCTwb, 2070, WHELEL 7 SUS301 Tldim&E %
HYMLFR~ VT A MR RE 2t — AT+ A4 b
HRANEWERELCLTV, Y= RO~z ) HEAME T3
LU — ANz TWh,

AH-4 1, GHELTHINTHRE~IVT V9 1 Mz
HELWwZ e, BFROBEEBRILICEVEHETEEZLTHE
MR N LD, INEMEICENDHER T Ay b &
LCHHTE S, @131, HHIEEL 7 AH-4 O R
WX ERY BEAH A7 v v T, E—FOREN*Hik
THMRFT LI EIROONL720, EHHTOE — ROl
A7 PEICKIS S A il S RIS EE TH Do 500T LU
%, SUS301EH Off SIFEJH T D DR L, AH-4 1%
ST AR AC, SUS30IEH £ 0 b ENLLZ &8
T&bo AH4 1, LIS TH— A7 71 Ml

OEE, FRARICLDESLPITHRIET A2 00, 600CTH
LA =7+ A Mi#kEH L T200HV LLEZHERFL T
Who L72H5C, SUS301EH O fi A% L v 500T LU
DIRETL, AHADPERT AT v VL THHTE %,

Jll][

4. #&

FHSESER) BT, WA —ATFA4 PAT L
A§E LT, AH YY) =A% B LT&7/ AfRizZom
T b IWHMEDE G AH4 IZOWTH#, EHAZE 72

AH-4121%, 1000TC F TOERIEIC BT A ERLIERT]
IRUREE, 7V — THREDEN TS, T2, SEAEIE
ER7TZOBEM CERHMMEHLTOIR 252w, HIZ, &
AL CTEHND A LIS WEORMA R L T 5, $7-,
GHARTEFHIC L) NI EAFEPERCIA MR THEFT
Hbo

uL@$#% AL, T2 BT 2 S % Sk

W ZTEFH9 AF, SUS310S % Alloy800H (2 H~TIFHE 12
ﬁwT%D YU R s NN B K IND ROIST: S

F7oARSIE, ASTM CREM B ERHZ) ~ ASME Ck
ERE L) IS8R, I THIL b Ns 2 L5
BECTH Do FTATIBRIGIIIZOWTIZ SUS3I0S 2 #EH L T
BY, BOHEGRSGT LOBHEIIREWE, S5O
REMEIZRE VAR CH B,

EEEREN
D) PEILEESE 32 SR, 49 (4), 50 (1997)
2) TSR 132 AR EBRIE. 60 (7). 342 (2011)
3) AFHAHIKL 1ZA : Honda Technical Review. 14 (2), 69 (2002)
4) RT3 FIEH. 51(12), 30(2010)

A Shinya YAMAMOTO

F & WA T v L AL
kAT v L AR Ei
FHH TR HXALOH2-6-1  T100-8071

THIf:# Yoshitaka NISHIYAMA
PEMPEZET  KFE - TAOVE —BREISEED
FIEEREIEE T

fatfifi—  Yuichi FUKUMURA
FH o B AT L AR
WPk 27 > L AR S B

ooH 8 E & #Ht 3965 (2013)



