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Test to determine ~he behavior of ~bber rings used as gas- 
kets in various grooves between heavy hydraulic flanEes 
(~). 

I. Introduoti on. Recently the use of a rubber ring, round in 
cross section, set in a groove between heavy 'hydraulic flanges to re- 
place the flat gasket has become common practice. The main advantage 
of this ~jpe of ~asket is that it permits the fl~nges to be drawn 
tightly together, thus eliminating the uncertain factor of gasket 
thickness. Alsoo in case of slightly warped flanges, a positive seal 
may be obtained vrithout undue stressing of bolts. 

~hile this method appears to be ideal for sealing under high .pres- 
sures, some difficulty has been-experimuced in obtainin~a positive 
seal. This is thought to be due to bad proportioning of ~e ~roove aud 
improper ratio between the sectional area of the ring and that of ~he 
groove. The purpose of these .tests was to study th~ behavior of rubber 
rings in grooves of various s}mpes and sectional areas vahen the flanges 
are drawn togethero 

2.  Summar/. Designs 17o. I end No, 2 w e r e  submitted by the electri- 
cal section. Designs No. 3 and No. 4 originated in the laboratory. The 
models of these various designs are shove, in Ci~ure 1. In the course of 
the tests it was noted that as the initial load was applied to the gas- 
ket specimen, there would be ~:,.~aetrical distortion which would continue 
until the shape cf the groove Zeroed unsymmetrical distortion. Further 
loadin~ v~uld distort the specimen toward the unoccupied portion of the 
groove. H~vever, the friction between the rubber and the flanges hin- 
dered free adjustment such that a tendency to creep up over the steep 
side of the grooves was noted. This occurred particularly in the test 
cf design No. 1 usin~ specimen e, ~ere the ~a~isnzm load of IOO pounds 
per square inch was applied without the feeler gages indicating contact 
betwBen the respective flarj~e faces. 

The use of t~ hardnesses of rubber showed little difference in 
distortion characteristics other than a greater unit load to compress 
to the sa~e position, rubber of 65 durometer hardness requiring approxi- 
mately twice the unit load as that for rubber of 45 durometer hardness. 



5. Description of tests. The models were made of oak and pyraliul 
~s shown in figure i. The upper block represents a segment of a plain 
f!ange and the lower block represemts a segment of a grooved flange. 
The cress-sectional dimensions of the various models tested are shown 
in table II, and the length of ~egment for all designs was I-7/8 
inches. A pyralin plate 1/4 inch thick, rein~oromd by an oak p~ate 
13/~6 inch thick, with a suitable hole for observation and photograph- 
in~, was bolted onto each side of the model with machine bolts. The 
block representing the mating, flange ~as guided by two oak dowels, in 
order that no relative lateral motion with respect to the grooved 
flange could take place. 

The purpose of rein/orcin~ plates was to hold ~he pyralln securely 
against the ends of the rubber test specimens and prevent extrusion be- 
tween the plates end the model. In spite of this precaution, some ex- 
trusion did occur, as m~y be seen in t}~ photographs. 

The rubber gasket specimens tested are described in the followln~ 
tab le: 

TABLE I 

Gasket Diameter Durometer 
specimen inol~ s hardness No. 

| -- L__ 

Hole diameter ~ 
Luohes 

a 0 o 730 ~5 0 
b O. 730 65 0 
o O. $i0 45 0 
d O. 910 ,15 0.25 
e Oo 910 45 O. 50 

Coordinate lines were dravm on each and of the test specimen before 
placing it in the .~1odel. This w~s done ~--u order that ~he muvement of. 
the rubber might be studied when the flange se~ent~ were drawu to- 
,ether. 

For photo~..~aph!n~, t l ~  models  vmre asse~',.-bied w i t h o u t  l u b r l c a t i n ~  
t h e  ~ o o v e s  and t e ~ t  spec imens ,  p l a c e d  In  the' b~rdraulmc~ " p r e s s ,  and t h e  
f ! ~ e  s egmen t s  b r o u g h t  t o 3 e ~ e r .  These pho tographs  a re  shu~n on 
plates i, 2, 3, e~zd 4. The distortion of the ooordinaGe lines indl- 
oates the flow tendencies in the test specimens. In order to improve 
this condition, designs Nos. S and 4 wBre proposed. It w~s also ex- 
pected that Grooves of this ~/pe would better hold the rubber ring ~as- 
ket in place durin~ the assembling of the flanges. 

In order ~o determin~ the force required to bring the mating flanges 
together, both tae test specimens and the grooves w~re lubricated with 
vaseline. Column 7, table II, @ires the load required to bring the mat- 
Lug flanges to ~ithin 0.005 inch of each other as determined by feeler 
gages. 



S i n e s  r u b b e r  i s  o o n s i d e r e d  t o  be  i n o o m p r e s s i b l e  f o r  a l l  p r a o t i e ~ l  
purposes, t~he ratio between %he seo~lonal areas Of the groove .and the 
gasket is important, Columns 4 and 5 in table II give the respeotive 
seotlonm/ areas of the groove and gasket, while eolu=n 6 expresses the 
percentage of gasket area t o  groove area. In the ease of designs No, 
5 and No. 4 there was more gasket area than groove area. In oom~esslng 
the test speolmen, the exoess rubber was evidently taken up by endwise 
distortion, as no binding ~ the sides took place. Column 7 gives the 
load required to bring ths flanges to within 0,005 inoh of eaoh other. 
In ths ease of design No. i, using the solid gasket, the larsest lead 
was required to bring the faces together. This was doubtless due to 
pinohing of the gasket between the two flange segments on the steep 
side of the groove, as may be seen on Dlate 2. 

~H ~ ~ 

FIGURE 1 - GROOVE BLOCKS AND GASKET SPECIMEN USED IN TEST 
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DESIGN '~i 

•ABLE 2 
ll) ~(21 : ~3) ,. (4) ~ (5) I" ~ 6 ) ~  
TYPE'DUR0. GASKEt" ARF~ AREA 00L. LOAD 
OF mum. DL~. OF OF 5/4 LBS./ 

GA~m~ I No. I~;~"~.GROOVE GASKET, n~ ); sQ;n~ 
r' I I ~ , ,, i 

(b~ 
SOLID 65 . 7 3  .439 .423 96.5 
(n) 

SOLTD ~ .73 ! .439 .423 _ 96~5 4Z 

DESI~ #2 

II" 

i ~. S01SD ~5 .73 .:597 .423 106.0 43 

r/~--~~___AL SOLID 45 ,73 .397 .423 i06.0 23 

~EsI~ #3 

- (°) 

SOLID 45 ~91 °668 .645 96.5 I00 

'~'., W I ~ (dl 

~tWH[l~J 4 5  .91 .668 .449 67.2 20 

DESIGN #~. .. 

U-- / ~t____~ 

| 



- PLATE 1 - 

COMPRESSION OF SOLID RUBBER GASKETS 
IN VARIOUS GROOVE DESIGNS 

(.73" D- ) 

45 Duro. Hard. (a) 
#1 65 Duro. Hard. (b) 

45 Duro. Hard. (a) 
! 

#2 65 Duro. Hard. (b) 

45 Duro. Hard. (a) 
65 Duro. Hard. (b) #3 
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- PIATE 2 - 

COMPRESSION OF VARIOUS TYPES GASKETS 
IN GROOVE IIESIGN - #I 

• (45 Duro. Hardnes~ .91"0.D. ) 

S0LZD RUBBER G~SKE~ (o) 

m 

i~ ~̧  • ~ ~ ,  1 I 
~ii~: ¸ • ": .~'~' ~. 

"~!~,,, ~ i,. ~ :~i - ~ 

E 
~" HOLE CENTER OF G~SKET (e) 
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- PLATF, 3 _ 

o COMPP~S~!0N 0F VARIOUS TYPES (~SKETS 
IN GROOVE DESIGN - ~2 

(45 D~ro. Hardness .gl"0.D. ) 

r 

SOLID RUBBER GASKET (c) 

¼- HOLE CENTER OF ~SK~T ~ d) 

p' HOLE C ~ m  OF ~ (e) 



- PLATE 4 - 

COMPRESSION OF VARIOUS TYPES C~%SKETS 
IN GROOVE DESIGN - #4 

(45 Duro. Hardness .91"0.D.) 

k 

SOLID RUBBER GASKET (e) 

¼- HOLE chrism OF GASKET (d) 

P 
!i ~ i 

~;/;i!/~ iii ~ ~ i ~ i ii/~i~ iii~ ~ :!i i 

~" I'~LE CENTER OF GASKET (e) 


