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R. F. Anderson
G. E. Becker, Jr.
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Q. D'Olier
W. F. Hulse

From: J. C.' Toman
SUBJECT: RECOMMENDED PRACTICE FOR EVALUATING
* NONMETALLIC GASKET OOMPRESSIONS
{Draft No. 1) ' :

Enclosed you will find a copy of subject test method which was letter bal-
loted in Subcommittee F-3.20 this summer.

Please review the proposed method for editorial changes énd bring your com-
ments to the meeting in Williamsburg for further discussion. Subcommittee
F-3.20 hopes to have this method letter balloted in F-3 and advanced to
ASTM for inclusion in the book of standards. :

Best regards - seeiyou at the meeting.

Yours truly,

: /L/l (,//;%ZM(/

ohn C. ‘i‘oman, Chairman
Subcommittee F-3.10

pt

Enclosure

'VPD-153-0002333

DANA-290




v 2
s » <
> ' Draft MNo. 1 $e, O,
. : //‘ 2 7 -
~ ———— e NP/
. . / - Recommended Proctice For f@gﬂprq}f};%h
~ ‘ ’ 'P}, /’{9 e/ Qp P
. 7% D, .
Evaluating Monzctallic Gasket Compressiocns -qﬁ,cabfhb4%94;®
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1.1 Thie method of test perrits measurement of gasket compression

resulting from the bolt przload on e flat face joint assembiy

v

st emblent tampormture. .
. %S

2. SWMIMKY OF FETHOD
2.1 Tre gaskét compression is obtained from compressed thickmess |
reasurements on soft cylindrically shkaped solder plugs inserted in

holes drilled or punched through the gesket in the thiékness direction,

- Compreasion is accorplisted in the flenged :oint assembly when the

bolts are prelonded at ambient temperature. Solder, being inelastic,
wlll remain at the compressed thickness of the gasket after the joint

has been disessecbled,

-

3. SIGHIFICAIICE
»3.1 Gaskgt conpressiond produced ty bolﬁ prgloads in a flanred joint are
gpportant 1n_the application enrdreering of a joint assembly, .ggéy
a:; releted to the abf}ity of A_gaskgt to seal,‘to.maintain tightness
: : on iﬁgg;%iy bolts, and‘to a variety of other gasket properties which
deﬁermine tbé service behavior of & joint asseubly. Thus beinz a2ble
to 8etermine the degreec of corpression in a gaské{ under the bolt:
preloading will pemit one to rake qualitative predictions on %Ee

behavior of a joiat ascersbly when it comes in contect with tre,

epplication or service ervirceocont. With the plug test, bending of a
flange-feding betveen bolt ceaters can be measured, hovever, in ¢ fow
highly distorteble flanges the zaximur bending between bolt centers

may not be detected.

- -
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3.2 The varietioan ia gaslet conpressions at selected poipts in a
flat Tace Joint asserbly reveals the degree of flange distortion
/ or the abilliy of the flange to distri{tute tiie bolt preloads :

uniformly over tre gasket,

L, APPARATUS .

'h.l Equipment‘for cerrying oﬁt the fest is sitovn in Figugg_l. The tesé
2 " Joint asseﬁbly‘can be almost any flat Tece flenge design. 3olt
preloading‘is accomplished by the hand tofque %rench, or higﬁ spced
sutonatic ﬁTcncké§,anfbe;e:plo;e¢1 Tuickness neasurencnts on t:é
golder plugs'and the uncorpresced rasket thickness ere dbtained
ﬁsing e dial gauce in&icator.graduated in .2001 in. The leather

. punck is for punching holes in the (asiet as wcll as for favricating

the solder plurs. Tweezers rmake it possibie +o handle the solder

‘Plugs in a coanveanicnt uanner. ot shovn i3 a vige for holdiry *le

Joint.assemblyﬂénd & round tapeted fiYe for cenlarging the boles

‘punched througn thec gaghet.

h.2 Tbeuequipmcnt for fabricating tte salder plugs is showmn {n Figure 2.
Soidef is 50/50 tin leed wire vrapped on a spool. The wire rust te
mede into a flat strip. Thls can be cone by coupressinc the wire

in a vise, & palr of flenges, pHers, or the wire may be passed Tetween

two calender rolls used for crocessing elastomers. The solder plugs

~are puached from tihe strip with-the aid of the leather punc&.x lue

dlometer {s 1/32 ia. and ‘he bzight need only be such that the plus

18 coupressed br tihe flanroz voén the gashet is elso conpresced. The

i{nitial thickness of the =" .- ! -2gket before compression need not

be equal, ' : . o~

-
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5. COMDITIONS
5.1

5.2

-~

6. TEST
6.1

6.2

When the test is performed on en assembly line or in a service

. . ;
environment sufficient time should e'apse for the flenges, bolts.
and gasket to reech equilibrium witn the ambient tewperature and

hunidity conditions.
o

Yhen the test is perfortied under cantrolled condi‘ioni in the
lsboratory, the gasket specimen {s csndiiioned in accordance witl
the procedure described in the classifications (Type 1, 2, or 3)

in AST! F104, Clsasification Sratem for Nonmetallic Casket Lateriéis.
Flange fosteners end waghers are held at the test temperature (70 %o <07F) :

at least 4 hours prior to assembly.

SPECIMELS
Three gasket specimens are tested. They are die cut from the gasxet
material in sheet form. Size and stape of the specirensmust be such

as to fit the particular flange design.

Flanges, fasieners, aﬂd washers are the same as those gpecified for
apélication. They should be cieaned with reagent grade triculorelivicne
or other suitable solvent. Cleansing tissues ney ve used ts rencwe
dirt, oil 6r greése, After cleaning the meting screw tirezds s:ouid

be given a8 light coating of Sat 20 engine oil.

7. PPOCELURE

7.1

The fnitial or uncompressed thi:%:essiof the gasket is measured. .Z:l:s
are punched through the gask~t »t t‘re points where compressions ere ‘:

be evaluated, the holes bein- = '-r-cd using e round tapered file s-

. | YPD-153-0002336
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that they are slig tly larger than tte dianeter of a solder piua.

Plugs are inserted la the holes witl tie gasket resting on a
flange faéing. The test jolnt assex>Yy ls essembled, prelcaded to
. - scme prescribed tightening torque, then disassembled irr—ediately,

Compressad thickness measurcments are mede on the solder plugs.

These measurements are equal to the compressed thickness exht:ibited

- 3 . by tke gasket when it was losded in the Jjoint assembly.
8. . CALCUIATION AND LITERPFETATICH : ]

8.1 Equation for calculating the compression as a percentage of the

original gasket thickness is:

. to - tc
¢c e ——— X 1

t

where:

¢ = percentage compression in the gasket,

ton initial uncompressed thickness.bf the gasket, in,

' to= compress:d gasket thlcknesq as méasured on a soldex plug, in.

8.2 Figure 3; illustrates a graph for plotting compressed thickness
values for the gesket. The particuler points of compression were.
gselected to reveal tie tending distortisn in the flange facing
betusen bolt centeis. Bendirg is revealed by draving & curve through
the gmsket ccmprésséd thickness ‘data which ere represented b}"vertical

dark bars. Percentasge comprezsion is {ndicated below each bar.
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8;3 These parcentaze compreusiohs were produced in thé test fiange by
an iritial flange prsssurc'which con he odtained from m logd
compression or stress strain curve ror the gasket materfal, This
apéroach to deteruining initiel flange prescure is most adaptable
to gaSREt'materiais whose load compression cherecterlstics are nst
dependent on shape factor. ir - >

' o 5 ‘ e
8.4 The plug test Qill indicate not only the distribution of gaskct
. compreseions but also the distribution of initial fl;;ge pressures
In joint assemblies extloviting flange distortion.: ’ ’

REPORT

9.1 The report should 1§d{cate the following:
2.1.1 Uncompresséd casket thickness,
9.1.2 Compressed gasket thipkness,
9.1.3 Pércehtage csmé;ession in the gasket,
9.1.4 .Conditions of test, temperature, relative rumidity,
§.1.5 Photograph‘df a disessemdbled view of the joint esserdly,
9.1.6 Gasket identifi:cafion,
9.1.7 Method of bolt lording
9.i;8 Bolt to}que, |
9.1.9 Bﬁlt sizz, ratertial and thread'éonditian,
3.1.10 Top view of gasket showing solder plug locati-as,
3.1.11 Data plot slailar t2 Figure 3,
9.1.12 Flénée:.materigl,.thtckness, wifdsh, and Dolt spaclng,
9.1.13 conditioning of gaskcf before et
9.1.14 Tightening sequence on bolts.

VPD-153-0002338




