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MEMORANDUM ~T 0 CHIEF DESIGNING I~ENGINEER !~iil 

Subject: Hydraulic model t,~sts Of :flange gaskets for ?2-ineh •rir~-&•: ' = • i i~ 
follower Rates in outlet works .- Anderson Ranch Dam, B6i:ae : . - i i ~, ;~i 
p r o J e e r .  . :~ : , ~!!~ 

I. Introduetion. Gesk~s for large flanges and the shace~of : :/ 
the ~roc~e ~'or:them~have already bee~ doweloped and applied sa:tis-" : ~ 
factorily in the fleld. The gaskBts used have been round solid rubber ~'~ 
of good grade trea'd.stock. ' ~ii:ili 

The:war hasbrought 'once shortage of=the eritieal materia'l, rub- "' ' :;/:J~ 

w~reber" so 'thatinstitutedwlthOther m~terialSthis in-minn.have been propose'd as-~askets. ~The tests .i!i;iii jli 

2. Seoce of the t©sts. It was desired ~o test se~reral materiels i I 
and s}mpes, fin su'i'table grooves at AO0 pounds per :sRuare, lnoh ,w~ter 
pressure. The ~orooves were subject to ohan~e and several:desiderate : ': '~ 
proposed .  ::~:. ,~ 

S. The testin~ apparat~s and: procedure. The tes~in~ apparatus ?i~ /!i~i 
is shown in figure i, The 'de~tai-i 7of the imodel in whicl~the gasksts " .-""~-:: !_ 
~mre installed for the tests :is-sho~m .... .in figure '2, 

Th. a   tu,, oo is ed. of  ode , . 

volt, B~rdon ~ages. and suitable v~ter ,supply ~ j(: 
relief valves. The model was made o~:?two flat I 

fl.n es, out  •t e:  oove 
:and :the other plate was flat c~er the :groove; :the :de~ :;: 
was p r o d u ~ e d : ~ e n  the plateswere bolted together Un~ : iii(il 
stop was r e a c h e d . . .  _ . ~. -"~::_ : .  

The procedure i n  t e s t i n g , ,  wins t o  form•a oiroular" gasket .• of theima%e-':."~:~::~.!:: ;i~ 
rial, plaoe it in the groove, clamp.the plates together:~firml~, •'.then 
apply ~te~ pressure in t h e  annular sv~ee . between the plates land in- , ~, : ........ ~., ~ . . . . .  ::~. 
side of the ~asket. .he pressure wt~s brouo~ht ,up slowly unti~l:a!maxi - : 
mum of 5~K)~poum2s per square Inch,was reached. : The sustained pressure ~i 
tests ~re usu,~lly started at :aboht ':450 rounds and :then.a!,lowed :ibo:~r,e- -!,-",: .... 
main for-minutes, hours, or days.~ If for days, ~the presmtre droDoed 
to ab~.~t 250 pounds :overnight' then ~ ~n ~l~e mornin~ it was pumped uP:i%01 ....... 
4~0 pounds..-andheld to . n  average uressure of .~bout 400 hounds ,-thr~h- :ili:ill 
out the day:, .The gaskets ..were ex..~ined after heinz subjeoted ho•::th~!i :-. ~ .~:, 
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. / "  

4o ~ t i o n  of the~k~ts and tests," 

bY ? 

clampedtogethe~. 

faoe cgn~otlng the ~oove. The next asssmbl3~ ~n~ test ~s ~terti~ht :L 
up to <Li~ ~ounds gage pressure' Under sus~%in~d~pressure of 500ipou~ds . / . ,  
f o r  t-~,, ~.. m i n u t ,  s t h e r e  w~s  n o t  a d r o p  o f  ~ l e S ~ ! ~ z e " ~  " " ' " "  "" ~'~ " " " ~ : : ~ , . . .  'ii'/!'i! 

~s~-~on of the ,~ask~t sh,~wed that .it w~s.fo.~ned tothe groov.e , ., ; 

.shape, v~s not resilient,~a%d h~-~.~so..new.hat fl~ved 'to ;the.outside of ,the 
. g r . o o v e ,  The  s p l i c e  w ~ s i n  place ~ n d  l i g h t l y  s t u c k  . t o g e t h e r ,  . . . .  . < , / ;  

its trad~ name is not known. It could~not be per~.mmently de foi~m~d . : .  : i ~ ; ~  

e~s~ly and it ~zs resilient and elastic, It behaved very 'muchqike 

The zplioe ~,.s cut on an angi,~ of ~hout 45 dog,.sos 'to .the .plane of :~ '...,, .... 
~ I,'/ed ~ t oEether by first heating :them on, the rLn~ and ~h~ fla,.s were we ,::~1 

a £!"-t hot iron. Th = m~terial melted with heat or would btu-.u:ve.~j 

much ? llke rubber • . . ~': i--~ . . . . . . .  .. . ii'i:i: 

Thi-s g-~s!,~t sealed droptIght up to 650.pounds eted::~o .:/~.!~ "!"ii 
~n .avsrage pressure of 400 pounds for C~o-days, ~i disassembly the " (~}, _. i -  

z~sket very. neqrljO:re&~ined its orisin.~.l shape . . . . .  . - .,} 

(c) The t~.ird ga~ke~ te~ted~.~ ~ Saran pl.~.~tic tube. of ~i/4-i:lch ~° 
oubside diam~te,." by 1/32-inch v,~.ll. Saran is ..~ try:de ~.~.me for a - - ~ ." 
vlnylidene chloride plastic m2.nufactured:by Dow:Cheni 

: ~ny substances in~luding gasoline or oiZ, ThetubZn S o~. ~r:n.~u~_%! 
size ¢ ~ m  be obtained at oresent. It is being. ~sed ~xtensively , .~Or :O'~l 

:: lines on englnes. The ~Jbing e~n be bent cold to quit~ a s}iort read, us, i~=~ ,:'/~i ,. 
and ,with ~ heating and proper Frecn.uti~e, cg.n he bent to ~?'very short 
r . a d i u s  • Z t ,~ t~  Z i .  not oeNz,~nently . d e f o r m . - e a s i  ly ' -~ud '~ha '~  ~ s ! : h i g h  , . t , n , f l "  .... ' : . i ~ :  iiii!!,i 

!i strength ~o t.~at it cannot be ~treteh~d m~t of sh~.~e,.except ~Ith ex- ~' ::?':i 

. . . . . . .  costive ~ t r a i ~ ,  " " - . . . . .  ' ,  . . . . .  -:.ii~! 

. . . .  i " !  

The splloe ~ out e.t ~n angle of ~bout 45 de~-ees to the.pl~u-~e : 
~:~ ~o-+.~la~d. In. weldin-~ ~he ~l~.t surfaces a~e ~neld eat , . of:~:t-he r i n g  . . . .  ~ . . . . . . . . . .  r -  . , . . . ,  . . . .  . . . . . .  . . . . . . .  . . . . . .  . . . . .  
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~.~ a hot plate until melting Starts then the iparts . . . . . .  " ~i~i!i I 
and clamoed until cold. ~The joint ,thus msde.is~ . :~:~ 
the original tube° ~The.rin~ vms made 7~i/2:inch__ ._:_ ..... 
the addi tl or~al ~roove':"eut in :.the plate, (The splice ~Was dressed" ~th i~i 

a knife and fine emery cloth. - " " " ° ~::'~ 

The groove, shaped wlth..,flat;sides and flat-bottom, machined muo:~ ~: 

~:~easier th~n a rounded one and sealed Just as~-well ' as the !laro~er~r0Un~ " i ':~ 
bott~ groove made for the: half-inch size gaskets. The:reason for%he , ~, 
small size .was that '~bing of:this size '~as onhand and~a"~larger size ''' ~,!F:I 

was difficult :to obtaIn. F' " . ~- 

The r~sults of the tests on the Saran tube withthe~I/32-ihch~-~ll .... 
were unsatisfactory. The tube collapsed at about-250:~pour~ds ~ressure ~ i 
toward th~ outside ~8-de~ree flat surface of the groove; amd did:not! ' ~ ;'" 
again re~ain its original shape. There ~s leakages:of a,fine spray 
st the .splice due to imperfections in it. :When pressure.,was .relieved ..... . ~- 
and' again applied, there .w~s ,leakage: in Several spots un'til zfur~ther ~ ' 
pressure pushed ~ the gasket .°utwandlY and-tight.~, ,~ in the -slOt between~the - ~  - ~ " i 

two :pls. tes. ~.~ 

(d) The fourth ~,~sket tested was a~Saran plastic tube !I/4-ineh " ":i'~:~:!i 
o-,tside diameter by i/~6-iuch W~ll, The. splice ..was. a butt .joint whi0h ~ ..... 'ii 
w~-.: easier to make .than the diagonal splice .but it was not. so smooth. 
A slip mould was used for",i'ts manufacture wherei.the ends of.. the rin~ " • :.-:i~U; 

were oushed to[~ether.in .the hole .of the~ mould and thUS he~d.un%~l :.the "1%"i!ii:i: i, 
~lastic became hard. After~ard :the [;~oint,:~s,dressed with a knaife:and ~..~'~, 

fine emery cl oth. ' " ~ . it', 

The results of~the tests were entirely satisfactOr~#.~ i k droptight. ~ 
seal.w~-s obtained up t ~ : 5 5 0  pounds~ pressure :and l or a:s~sta~ned pres- i 
sure of 400 po~mds average for four ~days. ~ ;i:i%ii!i! 

On .dismantling, the ~.tube-was_in good condi-tion ~ . , "-,,..: 
-slight peraanent-deformation. A reassembly:.v~s a~s ....'~ 
dltional pressure .tests i~roduced. no.leakao~e, z~.£'ter :the un.~t s,tood; 
assembled: for several weeks (but not under pressure).and a-~.In ooen4d ~:~i::i 
for insoection, ' the Saran ' ~asket •..returned - to nearly ~its.. original.- shape !. :-,.:~- ..-%::i:.~,i 

5, • Conolusions' and recommendations. ~ii~. , ,,. 

(a) "Taere are innumerable ~te~ials that might produce a dr0pti~h~ ..... /ill 
| • .seal• v/hen used similarly. Each.: different material ,Should no, doubt -be " .i:!.~ 

tested~befo::e field installation i,s o/tiered, " ' " - -< 

(b) ~ubinE~havinE a ,wall thickness at least equal to one-fourth :i- . ~ 

the~ outside diameter:,ehould work well in r~ost. ~an.~"- .sultable• a='l :elastic. . . ...... ~:.:.~'~.. .... 
material. ~ne~'Saran, tu, be. I/~-inoh outside diameter•by~i/16-inch:wall • "!:' i" :~i~ 

"L - - ...Ci': 
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~.sq~A~re InOh. :: For ~' ~chining 
" " : , s i d e  d l a m e t e r " s l z e  W l t h . r e l t ~  

. ~  i (o )  I f ' i s •  p o s s i b l e  ~, t h a t  t h e  • d i r e c ~ £ o n ~ l " t e h a e n o ~  Or~a ,~ube~:eo 
collapse roy"be ,  changed so-as to .assi:~ " 
of- a groome:~ chiseled in the ,upstream~:~ 
/This: chiseled groove would admit w~te~ 
~streara side. It is. believed the z-esultar~t force;,on' th~ gasket would 
thus: be more in the~ di~rection~-to aid! in~,pushing it'~to~rd ,!tHe,c~d,own-~ ,: ~ 
• trea~, cr~ck. At presentlthe~ resultant~foroe ~ pushes It~aw~.w~from ~e:~ 
i'lat ~ f.lan:~-e as demonstrated :..,by'~ the ~'c ollapsed sha:peii~::O£-i::the. ~ t~in~,~,il~d .i. " 

~Saran gaskst (figure...2B). . . . .  

duoed good results, therefore, the flat .bottom::.~S&~ I 
rather~.than fihe-rounded .bottom.,'which is much? more. 

..: ~r, thermore, the flat.bottom~:~would probably :ass~atthe sealing o.on~dl- .. 
tion: i'f the chiseled, groove w~re ,used ~s:in~ (c)above. 
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S E C T I O N ~ L  E L E V A T I O N  
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Collapsed condi t ion Resulfon~.o£ hydr'aul/c ,L;Resul~Dnt ot'~hydr'ouli¢ .... 
t ,  . . . .  ~:~r_ess~tre-on.:fube - ' o, ~ O,D,x ~ wel l  p ressure  on tube.is 

Sohan iub lh9.  ' ~ downword,. ,  r:' , o w e c d ~ u t e r  c r o c k  
• , I k - . i s m o c e  h o r i z o n t a l . - ,  

• " [~ "~ '~ "  : ' " ' "  ~ '  ~Ch ls leds lo f s  • ~ , ~  "M' , . ' - -~. ,<,  ~ ,  - "  ~s smal l  ~ , ~ , , ~ . " ~ , " - % . N ,  ,,-,,~N'-~ ~ ~ x x . ~ > \ , x . x ~ \ ~  , . : . % x ~ . ~ \ % ~ k ~ , 2  
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B - E N L A R G E D  DIAGRAM OF C-OROOVE AS M A O E  SHOWINO D'PROPOSEO:CHANGE, TO " '" 
COLLAPSED CONDI~-IO;~ PROBABLE. PROGRESSION _ : :  PREVENT. GOLEAPSE,~APJO 

A I D  S E A L I N G ,  OF TU~E OF COLLAPSE ,~ 

G A g K E T S  T E S T E D  
I u 

I. ~ Round wrapped asbestos ran water.  V/ i ths tood pressure a l S O 0  lbs. f o r  2 minutes. " 
Sealed d rop -hgh i  ~, 

?. ~"O.D. x ~."woll, b lock p loshc  fus ing - r u b b e r y  end elashc" "m quoh ~" " "ty, Wi ths toodpressure  
/~OO lbs, f o r  2.days. Seoled,drop-t ighf ,  

3. ~ ' ~ Q D  x ~ w o l l ,  Saran tubing, Collapsed immediolety a!  about. '250 ¢bs. Leaked m th in 
sheet severo l  olaces o f : low pressure~. Leoked oJ.fhe joi,%t, - - 

I "  l "  
4. # 0.1) X ~ wa l l ,  Sot'on tubing:  Sealed d r o p  t ig i l~JmmedioteJy,  Wif~}stood p r e s s u c e o f  25015s, 

fa 450 Ibs! f o r  z~ days cont inuous ly  : : :  - 
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