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Gasket with asbestos material is an excellent choice to prevent leakage in
plumbing and it has been used widely in the industry. However, asbestos is an extremely
hazardous chemical which can cause serious health problems. Therefore, the production
and any new usage of asbestos were completely prohibited in Japan from 2008 onwards.
However, the environment which uses gasket is severe and the conventional replacement
for gasket materials which contains asbestos (expanded graphite, glass fiber, ceramic
fiber, fluorine, resin, etc.) are expensive. Furthermore, the replacements do not have the
same level of functionality and it has a short life span which this made problems. The
development of the substitute for gasket material that contains asbestos has become an extremely
important social issue. Therefore, acting as new leakage prevention, gasket with material elastic
deformation of metal (spring effect) was utilized with the proposal of using a low cost gasket
material which has the same, if not greater ability that of gasket material that contains asbestos.
This gasket materials front and rear surfaces axial direction is asymmetry, though it has a very
simple shape of only having a multiple of projections. Acting as leaking protection, the
asymmetry projection at one side of the surface with multiple lining up is an extremely important
feature. When this gasket material concludes by using bolts, due to the multiple projections the
overall of the gasket will undergo elastic deformation, the projection tip will strongly touch the
contact surface, glued to it thus making preventing any leakage possible. Because of that, a lot of
researcher began research on the optimum shape in order to increase the leakage performance.
Saeed et al. focused on the contact area regarding the performance leakage and proposed an
optimal shape considering the influence of the geometry parameter that was given to the gasket
shape when the contact width was increased. Furthermore, Haruyama et al. revealed the
relationship between the contact width and axial force based on the finite element method
theoretical analysis and experiments carried out regarding the allowable limit of the contact
width in order to prevent water leakage. Choiron et al focused on the stress distribution of
elastic-plastic of the contact area and revealed that contact width of the gasket is an important
design parameter based on the finite element method theoretical analysis and an experiment
using pressure-sensitive paper. Apart from that, because of surface roughness actually existing
Widder considered the relationship between surface roughness and leakage and shows that the
greater the surface roughness, the more the leakage increases. However, despite previous
researchers have made various researches regarding pasket, there were no clear and viable
research done regarding the parameters that affect the leakage prevention based on the stress
distribution in the contact area and the optimal shape from the consideration of the surface
roughness.

In this research, parameter and surface roughness which affect the leakage prevention in
metal gasket with spring effect is examined. This has lead to the clarification of gasket shape
optimization.




Research outline of this paper contains the problems mentioned in previous research and
the investigation on the application scope and the performance of each gasket (Chapter 1). 2. The
asbestos material historical background and the danger show a strong “need for a newly gasket.
While the influence of surface roughness in leakage is big, process design for obtaining the
optimal shape has become clear when factors that affect the leakage performance of 25A-size
metal gasket has been clarified. (Chapter 2). 3. In designing the SUS304, 25A metal gasket, the
conditions of contact stress has been clarified using numerical analysis, especially the
area/boundary of plasticity and elasticity. In addition, leakage performance and axial force
relationship also has been clarified through leakage test. (Chapter 3). 4. From the examination of
cach conditions of contact stress using numerical analysis which has been mentioned in previous
chapter, it is clear that flange surface roughness give effect to the contact area and contact stress.
Other than that, effect on the leakage performance and axial force is examined by flange surface
roughness, which indicates that optimal shape during contact stress with plasticity area is less
affected. (Chapter 4). 5. Based on the real measurement result, the area when surface roughness
is considered and regional(local) contact stress have been examined through numerical analysis
and the distribution of contact stress has been clarified. Then, the gap between result of contact
area measurement through surface observation and the result of numerical analysis is proved to
be small. (Chapier 5). 6. In order to examine the local deformation of contact area, numerical
analysis on deformation mode of thin metal gasket and actual evaluation test are carried out.
From the tests, it is clarified that there are all 1~3 deformation modes and mode map have been
clarified. (Chapter 6). 7. To summarize the result, even though it is known that flange surface
roughness is hardly affect the optimal shape conditions in the leakage performance of corrugated
metal gasket, in the future it is essential to examine it by considering the surface disposition
effect and creep property in high temperature environment. (Final Chapter).

[Fe X EFERROER]

AR CIEE S, BERTEERENTEAT AAR MEEH AT v hAMEEr=E &5 &k - al
W@mémb%mWI‘@oLMEu%X%%ﬁL T AALA W A B A R BER A b
@fﬁmgkszL WIZIEGER A Ay o b, BIZAF Vw0 HAr vk, B Ay FOUHE - B
ﬂ%ﬂ_ow FHEE L, B2y M, iR mEEICER D T, TALR MUET A b

LT mén@@ FEFICEOED N ABYETHAMES AT A R L I,

Lmﬁmm&wf ﬁ%éntwﬂwW&gpﬁ T s, ([FRER LIS EDETA L L0ERE
HAT o B owTﬁEL BESNFEET AT v FTIRFORMBINO AT A BMEEIN TN D
Zr, ROEEEOITHE{LOBRLZE LRI L, B, EFARECHERICEREL AT Y
VDR L & O RO AR X D RPEA S T i (L RS R b M Eh T A NEE AR L

F T CAMTE TR, N E EHE AT A SR A Ay P OBREHIRT, B & AR D RN
Hmmém WERRENEEEEL, m@k%ﬁwﬁﬁh7%w§bbf CAeD BT V5 A — &\ Th
M%@#L&OMHWL/%&ML_Wzé&ﬁﬁaﬁﬁﬁmmTﬁmm%ﬂ*%hLRﬁmeﬁﬁu
FERETAEZOC, WEIEFTED 2 THAIEVF AV v FER TS LRk a5 57008k
HAat ARSI LT,

Yl AR OS T S EmEARAEREIC S A A KE L D EIZER L, SUS304, 258 R AT A b
Uﬁ*iﬁﬂaf’?ﬁ‘ [TREMERE b A B Gt b i L A A A A AR TIC L VB R AT L. FORRENS
B EE{ERAR D F A o FEEWEL, R OsHIEERIC L D IREMERE & T D OEERAE I 50
L7,

FZ, EFEHBEE OB L e AHEOERR S HLOBERCOWTIRFE T 2, BiAT v 7D
é*éiﬂéﬁﬂﬁ-g; At DA% DAV RS O RO RaE (CIARIC OV T, 3 EEO RS DA E D

ﬁﬁ?%ﬁﬁ#%’#O<iﬁmL%%ELL&M@@&@H%M&%WEﬁéHM%W” WEERTL
EMwﬁ@“#%ﬁmeLt.7'%$ WAL A THIE T 2 To sh DB & 7n T REERIATE L RS oo R
R0, BEREO I SIEPER b A SFAR AR S ORI W I AR LT

Fim, EREOITE A E SR E A R EE S D LSBT R oy bR RSID, BRES
BT — FICIET BT DO TEUERENT R OVERE M aRER - L A st At 7o, FORE, EFE—F

LTSRS D RUROE— R o 7RHALMAILI. HIZ, ERT Ay TSR A R <
LR D & ffﬁtﬂ TRET AL ETEE LA T RAGeE 2 R
FHETHLNCRFEMI 7 ot 22 HW5 Z 2T, 7 ImEH S OB EAZITIC Wil 2R

HAArwy FBRERL - LRTE ARG, AREUIASHROERT Ay FOMBIIRE TS LN






