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Evaluation Technology of Heat Resistant Gasket and Application of NSSC®302BN

Y3
r=n

B HF oM 1T A B ' Z S ) — K i:: | F
Naohito KUMANO Takahito HAMADA Kazunari IMAKAWA Manabu OKU

¥ %

RIEBEANOMISH 5 BHEFF CRIEH ML AT LNBASNTEY, ZhISHWERR & Bt
TAHMMAR Ty FOBRAEEFLEARL TWE, FRRET COMMA X7 v NERAZB/IC, HlhH
Ry NHEREERFEL, HRXT7y MIFEICRIZTEEXRERFEFFMLL, #2757y MIETERL
BIRCLBAAD ) —V8IF, BENVEBEE— FEBHER NG T ETRBETHIEEBHS D
(C U 7o 700°CHNEBE DM Y — 714 % 5Ff L 245K, NSSC 302BN (20Cr-11Ni-1.7Si-Nb-N-REM) »'1&
hTHY), PREBTERASINSH Xy MR E L TERIEE R TV 3,

Abstract

In response to environmental issues, exhaust gas purification systems have been introduced in
the automobile field. Along with its introduction, the application range of heat resistant gaskets for
connecting parts has been expanding. We developed a new gasket evaluation method for the purpose
of applying it to gaskets used under intermediate temperature environments, and various dominant
factors which affect the gasket characteristics were evaluated. It became clear that the gas leakage
amount used as an important indicator to understand the gasket characteristics was reduced by
reducing the amount of high temperature degradation, and suppressing the deformation of the
bead head. As a result of an evaluation of the leak resistance after the sample was heated at 700°C,
the NSSC 302BN (20Cr-11Ni-1.7Si-Nb-N-REM) indicated excellent results. The NSSC 302BN is
being applied practically as a gasket material to be used in the intermediate temperature range.
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section - ORI
Full bead Half bead Grommet 1 HRMOIEZES
'I‘U"'ber of 1~? ~4 ~6 Chemical composition of sample material
ayers (mass%)
Applicable | SUS301 -SUs NCF625
pplicable NSSC 431DP-2 'Y . C Si Mn | Ni Cr N Nb REM
material (high N, Mn) (7" phase) "
(a+M phase) NSSC 302BN [ 0.06 | 1.7 | 1.1 | 11.0 | 20.0 | 0.15 | 0.1 |Addition
et target NSSCER-1 |0.04| 33 | 0.8 | 13.1|18.7]0.01 | 0.1 -

1 BBHRT Y OSE, 1858 CERMO—F NSSCS4 [017] 04 |146] 13 |17.31044] - | -
External appearance and structure of various gaskets and SUS301 010 07 1 09 | 69 | 165006 — -
example of applicable material NSSC 431DP-2/ 0.06 | 0.5 | 0.3 | 1.9 | 163]0.01 | — -
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Heated at 700°C ‘
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6 700°CHN##&DE — REEIESRZIK
(4RV : =4 HV-700°C, 120h HNZL#& HV)
Bead head shape after heated at 700°C
(4HV: material hardness-hardness after heating)
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X 912 700C, 120h INZ{2D AHV & B~z ) =DM
fRx R, B, AHVIZHEEM O FEE S & 700C,
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Metallographic structure and surface hardness of NSSC

302BN with varying rolling ratio
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E N, pressure:0. 5MPa
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E Anneal ing (0%)
9 |
1o 0 20 40 60 80 100

Change in bead hight headed at 700°C for 120h (um)

8 700CHE#BEOEEANIVEL) -V EDMAER
Relationship between amount of high temperature degra-
dation and leakage amount after heating at 700°C for 120
hours
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Relationship between 4HV and amount of high tempera-
ture degradation after heating at 700°C for 120 hours

Measurement ) - -
oA > Fine grain

Ultra fine grain

A Rolling
RO direction

111

001 101

10 TEEEMOFEBER A~y 7 (IPFYy ) &
URERE SAITERER

Inverse pole figure map (IPF map) and surface hardness of

finished rolled material

#F&2 700°C, 120h NEARTEZDBEIETILEH X7y MEE
Hardness change before and after heated at 700°C for
120 hours and gasket characteristics

. Grain HV HV Leakage
Grain . . AHV
size |(material)| (700°C, 120h) rate
Fine 6.6 393 287 106 126
Ultra Fine 2.5 401 310 91 =10000
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Creep test method and creep elongation value and cross-
sectional structure
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Gra(il?m%ize Forming Heated at 700°C Bead shape
As tlghtenlng/Rough skin
N /"“
20% reduction 20 / Heated at 700°C
100«m
| I—
40% reduction Rt s
et 6.6 -
Fine grain / N
4
Drop
40% reduction
Ultra fine grain 2.5 ; =
Spread
Annealing
30
0%

12 700°C, 120h HN#LgE[E D E — NEEIESRAZIK
Bead head shape before and after heated at 700°C for 120 hours
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Reaction force
(High temperature
strength)

!
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Deformation:Smal |
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) @8urface (Surface
Factors affecting pressure pressure
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Schematic of surface pressure and reaction force in
700°C heating evaluation
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