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Memorandum Denver, Colorado
TO i Chief, Mechanical Branch DATE:  October 29, 1653

Through: Chief Designing Engineer

¥ROM i Chief, Engineering Labcratories Branch

SUBRJBCT: Tests to determine the range of extension and possibility of complete
extrusion of double-stem type, rubber-brass gate seals for use under
high ne&ds in Snowy Mountain liydro-Electric Authority Project,
Australia y

:r_ Two double-stem ruboer seel specimens were delivered to
the laboratory for the tests requested in your memorandum of
September 1, 1993: one with a brass bulb shield and wrass rein-
. forcing on one stem, from Bunigry Horse Dem: and cne with no rein-
T forcing, from Grand Coulee Dam (Figures 5A and SE). The shorter of
the two was 12-13/16 inches long, which fixed the dimensions of the
i B test apparatus shown on Figure 1.

The initial tests, using this apparatus and both seals,
indicated that a continuous stretch, or creep, and possibly com-
vlete extrusion of the seals would occur if they were subjected to
high differential heads for long pericds. The emount of seal
extension for a given head differential was found to vary with the
positioning of the seal in the apparatus, the condition of the
apparatus, and the elapsed time.

When the pressure heed was applied behind the seals for
short periods and then released to zero, the seals remained extended
for several hours, returning slowly to neutrel. Tests were therefore
made to determine the amount of extension for given weriods of time

, and differential heads. The tests were repeated for each seal,
starting at a low head and progressing to the highest head at which
it was felt the seal would not be damaged. Care was taken to not
damage the seal since such damage would preclude further extension
tests on it. BEaci head differential was applied for % minutes,
rcleased to zero fcor 5 minutes, and then the next head applied until
a test was completed. The results of these tests are shown on
Pigures 2 end 3 and have previously ®seen forwarded to members of
your staff.

Because the results of the initial tests indicated that
the extension limit for the various differential heads had not been
reached, particularly at the higher heads, an attempt was made to
evaluate the limite for the all-rubber seal. A displacement gage
with & recording millismmeter was attached to the apparatus to
record elapsed time &nd the amount of extenzion at the center of
the seal specimen. To assure uniformity of the tests, the seal
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was removed irom the apparavus after the sest at cach heac, al
to retura to 2 neuiral condition of strevch, and replaced alt
the apparatus was moistered thoroughly with water fcr lubricat
The results coi these tesitis indicated that the Grand Joulee sea
would falil if sublected to a head of 30C feet for ; irmutestNer o
heaa of 2.0 feet 1c” 'rpruxlm;ueLJ hours, out woudd not fail in

many hours under a heed ef 200 feet (hlrhrb 4.
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r
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Since complcte extension-versus-time tests were time cen-
°umiﬂg, o program was worked out with members of your stzif to obtsin
the basic informaticn reguested in your memorandum ci ceptember 1,
1955, It appears now vthat this information answers only a portion
of the design problems and that extensicn of the test program will
be reguired tc obtaln sufficlent dava for design. Tents have net
beer mace with the vrass shield removea from the one stem of the
Humgry Herse ceal, us 1equ sted 1in your Septemoer 1 memoraadum,
tecausse the removal of this brass shield would prevent any further
tests on the present déesign 51cu1u the tect prograrE be expanded.
The two test specimens are the only stock available in Denver. ALsO,
s &
HE

T

it is uncerstood thal msaufacturers are eru~tant to sid en seals
with Lrass in or on iie rutper so slacament cf the seal woula ve
difficult unless other sections coulu ne outdl neé irom stock in the

fielu, It is doubtiul that these secticns are avallable.

Scveral important cusstions have been advanced as a result
of the tests macde thus far, The program could be expanded to include
any portien or all o them, The guestions of major interest to the
designers are iistad oelow:

1. Unal is the force-versus-displacement relation for
the conaiticn of the scet bvelag iorced against the seal? (A
1t revision of the test apparatus kould be required to obtain
results, |

?. hat is the extensicn-versus-time relation {or these
seals? Au what nead would the sezl te apt to yurture if main-
tained for 1 or 2 hours, or 2 or more weeks? (? iese results

oulu e obtained in uhe present test apparatus,)

3. What extrusion head-versus-time reliation for
the doublc-ster gesl neld by ead bulbs only {(Figure 5c¢)? (Major
revisicns te the apparatus would be pecessary to obtain these
resulis. )

N



L, (ouli some manner of separate brass culb snield ve
attached to the Cculee-type seel to reauce the drag encournteren
in closing: (The actual drag tests woulw nave to e made in

a uiff'erent apparatus or predicied from previous tests; the
present appsratus coula ve usea to determince the aciion of a
revised seal itk the bullb free to wove. )

The results obtainavie wich the present apparatus, or
with mincr revisions, would e vasuabee, not only in the decign or
new instaltations, cut in the prediction oi the action ¢ the seals
in the ogperation «i existing installaticns as well. Thizs m@mo-
rangum presents the recults of tests nmade thus far for ycur consiii-
eraticn in deciding whether or not the program should be extended to
answer the questions listed auove, Lhould yeu uecide nct to continue
the test progrem beyonu that recuzsted In your depiemver i memorandum,
the brass reinforcing wiil be removea irom the Hungry Horse czeal,
tesus made to obtain aate similar to that shown on Figures 2, 3,
and L4, end the testing verrninoied.
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