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Subjects Test to determine ﬁa'behairior, of rubber "r-ing‘s‘.-ﬁs"é‘d as gas-
kets in various grooves between heavy ‘hydraulic flanpes
(EM=t) . S e T

1. Introduction, Reoently the use of e rubber ring, round in .
cross sectlon, set in a groove bet‘watm'heavy‘}u,‘:ﬂi"aul'icf__flanges o re-
rlace the flat gasket has becoms common ‘Ppractioe, The main adventage
of this type of gasket is that it permits the flanges to be drewn
tightly together, thus eliminating the uncertain factor .of gasket =
thickness. Also, in case of slightly #arped flanges, a positive seal
- may be dbitained without undue stressing of bolts. .~ . . . -

#hile this method appears to be ideal for gealing under high pres- -
sures, some diffieculty has been experienced ir obtaining ‘a positive
seal. This is thought to ‘be ‘duof-'bo'bad‘_propo_x_-ﬁon‘ing of the groove and
improper ratio between the sectional -area of the ring and - thet of the
groove, The purpose of these tests was to study the ‘behavior of rubber
rings in grooves of various shapes end sectional areas when the Tlangas

are drawn together.

2,. Summary, Designs No, 1 and No, 2 were’ submitted by the ‘eleotri-
cel section. Designe No. 3 and No;-4-originated'in the‘labdratorKJ_jThe
models of these various -designs are showr in figure 1. In the .course of
the teats it was noted that as the initial load was applied to the gag=
ket specimen. there would bo symmetrical ‘distorti on which would eontinue
until the shape of the groove forced unsymmotrical distortion. Further
loading vwould distort the specimen ‘toward the unocecupied portion .of the
groove. However, the friotion between the rubber and the flanges hin-
dered free adjustment such that a:tendency to creep -up over ‘the steep
slde of the grooves was noted. ~This ocourred partioularly in ‘the test
of design No. 1 using specimen o, where the maximum load of 100 pownds
Per square inch was applied without the feeler -gages indiocating contact
between the respective flenge faoces, ' R SR

.~ The use of two hardnesses of rubber showed little difference in
distortion characteristics other then a groater unit load to .compress .
to the seme poasition, rubber of 65 durometer hardness requiring approxi-
mately twice the unit load as thet for rubber of 45 durometer hardness,




5, Description of tests. The models were made of ‘opk and ‘pyralins -
28 Bhown in figure 1, The upper bloak reprosents s segment of a plain
flange and the lower bloock represents & Begment of a grooved flenpe.
The oross=~sectional dimensions of the various models tested ere shown -
in table II, and the length of ‘segment for all desipgns was 1-7/8 -
inches, A pyralin plate 1/4 inch thiok, reinforced by an ok plate
13/16 inch thick, with a suitable hole far cbservation and photographe
ing, was bolted onto each side of the model with machine bolts, The
block represemting the mating flange was guided by two oak dowals, in
order that no reletive lateral motion with regpect to the grooved
flange could teke place, S AR B T R

The purpoge of reinfaroing pi&teﬁ;wasfto‘holdgthe.gyrdlin‘aequraiy__
ageinst the ends of the rubber test ‘specimens ‘and prevent ‘extruaion be~
tween the plates and the model. In spite - of this precaution, BOM® exe .

trusion did ococour, as may bs seen :u:. the _':phbt'ogpgph_a.gw o

The rubber gasket Bpeciﬁiens ‘fc‘astad‘ é.ziéudabnrib;:& in' the _folléwing._'
tablo; , ‘ _ S T Ot

Mmim 1

Gasket Diameter . Durqﬁhtér5 "f;5waoie‘diamstér L
specimen _inches '  hardness No, * - . inches

0.730 . a5 g
0,730 o 65 =

0,910 45

| 25
0.910 . - 4§ .50

.50

G R
-0

- Coordinete lizes were drawn on qﬁoh=end_aff£he testiSPeﬁiménibéfore ,
Placing it in the model, Ihis was -done in order that the movement of’
the rubber wight be studied whenuthp_fl&n;e‘sagments*wsresdrawn‘tb-jf
gether. B e e T

'For‘photqgraphing,'thc‘mcdels”ﬁereLaSsdmblad;withéutllubrioating;’
the grooves and 4test specimens.,plaoed'ihuthe‘hydrnulig:prbss,;andithe‘ﬁl
flenge segments brought toether, ‘These photographs are ghom on. .. -
pPlates 1, 2, 3, end 4. ‘The distortlon .of the coordinage lines indi-
oetos the flow tendeuciés‘ﬂnfthé‘test-specimansg In .order to improve .-
this condition, designs Nos, '3 and 4 were proposed. It was also ex=
pected that grooves of this type would ‘better hold the rubber ring gas- -
ket in place during the assembling of the flanges, . - C

, In order Lo determins the force required to bring the mating flanges .
together, both tne test specimens and the Erooves were lubricated with
vasgoline,  Colum 7, tadle II, gives the load required to bring the mate
ing flanges to within 0,005 inch of each other as determined by feeler
geges. _ S : _ :




§inoe rubber is vonsidered to be incompressible for all practioal |
Purposes, the ratio between the sectional aress of the groove .and the
gesket is important, Columms 4 and 6 in table I1 give the respective
seotional areas of the groove and gasket, while ‘columm 6 expresses the
percentage of gasket arem to groovs area, In the case of designs No,. p
3 and No, 4 there wms mare gasket area than groove aros. -In-com;n-easing;'
the test apecimen, the excess ‘rubber was svidently taken up by endwise
distortion, as no binding on the sldes took Place, Colum %7 givea the
loed required to bring ths flanges to within 0,005 inch of each other,
In ths case of design No, 1, using the s0lid gasket, the larpest joad
was required to bring the fases together, This was doubtless due to
pPinching of the gusket between the two flange segments om the atesep
side of the groove, &8 may be seen on plate 2,

FIGURE 1 - GROOVE BLOCKS AND GASKET SFPECIMEN _USED. IN TEST
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COMPRESSION OF "SOLID ﬂRU"BBER GASKETS
IN VARIOUS GROOVE DESIGNS

{«73" D.)




- PIATE 2 -

COMPRESSION OF 'VARIOUS TYPES GASKETS
IN. GROOVE DESIGN - ##1

(45 Durc. Hardness -.91"0.D.)
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~ PLATE & -

COMPRESSION OF VARIOUS TYPES GASKETS
IN GROOVE DESIGN - #2

(45 Duro, Hardness «91"0.D.)




~ PIATE 4 -

COMPRESSION OF 'VARIOUS TYPES GASKETS
IN GROOVE DESIGN - #4

(45 Duro. Hardness «91"0.D. )




