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A study on the strength of a vessel for absorbing vibration

Yoshio Toxkiaro and Takashi Fukui

abstract

There is a vessel having a rubber for absorbing vibrations when monorail-car is drived. This
vessel is submitted to the internal pressure by the rubber, so the stress occurs in it. We need to
know this stress distribution. But the shape of vessel being complex, it is difficult to calculate
this stress distribution. So first of all we measured the internal pressure of the vessel by the
rubber, and obtained experimentaly the stress distribution by means of sticking the strain gauges
on the vessel surface. We modify the shape of vessel simply, and calculate stress distribution for
this shape. The calculated stress nearly equal the measured it.

As result we obtained the following conclusion. If the vessel is subjected to maximum load
3.5t as repeated, the thin vessel-seem to-be dangerous, but the thick is safety. Maximum load
5.5 t which acts on the pushing bar, is overestimated than it actually does.

179

1. #

il

DO PARIN D—>I1C =" 2 OB A FIHH U 72 & DHS
H5. COMEHNT2E2BIDDEHEBOMIEERFTS
LM B 5l CORBOIREBHEHMT, chic
B U BIE N AZBRCHEITT T A2 L I3RS TH
L. ETME T AT X > TEBMNMITOHIE BIEN
WL B6HRUTH D, £ THRETHERSRANT,
WIEDMOLAER (LUFMRARERT) SHEDEL
oy (UTFIERERERT) O2MAEHL, 0
FTHDRHEE FRETH B3 hERE L.

ET T AT L > THBTID BIEHENE S 08
WO T AMENERLE AR 72, CORMEREA b
LICLT, ABMOBREEIALL 22 DITHOHLTRER
Wi DIE T2 LIz, DT QR &, st
LN TAAT L 2B A — DT X B0 05E FE U 4 T
U7t BRI & QEmasnis o K —F L. &
> THBENTOBRWIIICE L 5 & b 3 EKIEH
Z, WRINT KON T 2ERIE D EEZ TS, JER%
e tCxy U TR LR TH B & Dfsiv%E 2 7D TLU
FiechE2WmEd 5. 7% Fig. 1 3k Fig 2 103
P& KN EROIBIN T4 LT,

2. EHSHORE

201 = AEATsIL

RIS R i 2 N e

200

Fig. 1. Dimension of thick walled vessel

submitted to internal pressure by the

rubber.

LR 2 T S e 2



180

oL -

A

s90F

1=t
X0

ST
Fig. 3 1L g & ICH B o gD ) v 7%
Fda, IS v i T 2 FEAIBO A P
BT AMEMEREIC T 2R EA LN, BB Yo
4 FITHEAT BHIC, Fig 4 icLwnd ko704 28
BT a2 ML 0S5 ICkEDOY, TLAEENE
SULT, Vo HAFICTLWBIEHOPITAB LI
Utz FHITEABICEF S, 40 ¥ 7AW Lo
FAEMITSLHBEDIC, Uy 7OBICHT LD
O, XIS YIHMEBBLIUY T LY v 7 HOKE
WAETEREIVLTHIHIC, )y 7EHETTNT
BAN T AL THS.

22 T LT KBS

Fig. 5 It L & H a2 AMMEEZMNLTT A
AYVUIRICHEALI 0L, fUAHEEA LooE
X, MMAETLAMICEAT S EICED T LIITESN
iz, ATHOIEAICE D ) » 7Knb % 3 A0
HUEDF2DIT, KV 74 Enopi, BLUahn
ED PNIKIE U TR IR D, T &) v 7
HWEHICESF —PFTAANI LI, &Y Y 7ICTAAI L
-5 b, Lk 3MADY ¥ SITTAA
LicF =2, TL2HEABPTY) 7L<l T

_— . . . 1 ] e . = e s
Fig. 2. Dimension of thin walled vessel WEAHEE 75572, U > 74T A U te ZE DM LSS
ST T s e = \'
MR — /?uub. Pisg
s oyttt | s e o
A T L a
[ RS S S — i
s 2008 . : I YV
1' 4 2004 ﬁ
[ - 4 | !
i -
' N ablen,
T
e T 174
L R R I AP
——— T 1 -
| I /
| !
i
1 \ t
[ I
A} 7
\ !
\ / -
\ /
\‘ ,
\ / T~ .
\ PO
26-7f fm /u/»?
I3a§ -
1 l__
I I [ |

Fig. 3.

Vol."15, No. 1 (1965)

Apparatus for measuring a rubber pressure distribution..



Bl 1 1) 45 i D U %

N DT

181

Fig. 4. Jig having separated

g oo // teparaled
7% ‘o
I«AA, ,x,w,d\

T,,W

160 ¢

four pieces.

139.8¢4

@

Fig. 5. Apparatus for
pushing a rubber in a

vessel. ¢

115 ¢

C/y[mdm, eru

nedber

has a rcbbard

waluﬂag AQ/Lﬁ

fW"‘ P

vedde . L

iy~

4

N - - -

LR T2 R o

) 2t
—1



ol HE -

182
5, )y 7Ib 5T LICXBIENERICLDT Sk
k- THRDT.

WE T LLEAH LD ) > 7t U T — BRI/
T50ELT

Py ricfils 5T 8ED

r: )y 7rONEER

t: Y IrOER

L) 7O

o) v P T B F AT

Fubber pressure (kg/cm?)

50 4¢ 30 20 10 O -10 -20
| L 1 T T T

M|?4og3
50 40 30 20 10

0 -0 -20 -30
T T T

It B

LU, o DY ¥ SRS L TOL S ERETH
IBREDIR D SLD.
p=oastel/r

&Y v 7ICmbBES pE, T A MTHRICIA S i
A le~100 OFEHANTELEE, ZOBIIKET S o
OWsEM A ERICAN TRz, £ DEHA Fig. 61C
Ld. EHFERZY) v 27idnbsRNEELE, %z
#|ELTHOb LI, B3 ¥ 7icinb 5 T 401
1%, REENCE B -V TAAMMLLEE E->TH 5.

o —
TTITTT]

1 i ] 1 i prs—
_._____,1,4%%,»«.{;%
usdar, Load ?60k€,
0,0 lead 4760 &g ———- bad 6640 15
a,0 Dod 6640 K
50 40 30 20 10 O -10 -20 -30 -40 -50
T T T T T

T 1 1 4 T

Fig. 6. Relation between rubber pressure and ring position.

Fig. 6 1Ci3, e KO8 v 2ZicEEd 534 Lilnd
LA BGE U 7o &, = & L O JEIRAT i 72 Hiffk
LD LHLTHAS.

Fig. 6 1t X 5 & T A MICHA L THZWL Y ¥ 7ich
JEDDELTODA, Chids ) v ZBeais ML
TRt d, Vv VSHEBNCEE IS D T OBEEED

Vol. 15, No, 1 (1965)

kBB EEZOND, FHURK LMD Y » 7T,

HA R I EBHIRDIDKEIL T~ 2 ¥ P
MY, )y rAEICEENELACE DO LRSS, &
720 ¥ SRIBREICTES — VA TAMLIZIC b b O
FEOMP R > THLBD, HIHICk-TT4%EY
v B, T AEIETS TR, AN



P FT 45 & D SR EIT DU T 183

) SREHHT AL ZTOE I DS LTI,
PO THS, HHFICEBOTIE, TLF#EIcmbs

BORRTEIIERKR 5.5t EARRHE A THBOT, T

LT D) b A KRES, $8bb T ATk
DEJCIMA SN ARAKEEL 40kg/cm? LA LT
ILOoMAR, BEHMEAMCEL TS, Bty
WSl R A v o JTRE R B (Fatl0) ik » 7z,

3. RBEORE

31 B BDOISIHA

LT LA TEAT HEEA Fig.5icLvd. T2
EHoLUHE2EFERICLDERTIMCEDONT
WA, dOENERICK v oo T AlE, fGAMA
BTN T A EICLDAERICHIDEIND. TOHIT

N *1*3.5
SRS

"

L)
T =

Bt

Fig. 7.

Positions sticked the-strain gauges on the thin vessel.
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Table 1. Chemical composition.
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Table 2. Statical tensile strength.
No. of specimens ‘ 1 l 2 ‘ 3 i 4 | 5 { mean
Tensile strength (kg/mm?) | 16.7 | 167 . 157 | 152 14.2 | 157
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Fig. 15. Wohler curve of specimens.
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Specimens having many blow holes.
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