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INTRODUCTION

This paper has been prepared as the result of many
requests received from design ¢ngineers. users and cthers
for more detailed informauon on the design and yse of
FLEXITALLIC spiral-wound gaskets.

The concept of spiral-wound gasket construction was
originated in 1912 by the FLEXITALLIC GASKET
COMPANY. With the introduction of FLEXITALLIC
gaskets, a new era in safe_ effective sealing of joints was
inaugurated. The versaulity of this design concept is now
attested by the wide range of successful applications.
ranging (rom extremely high vacuums to pressures in
excess of present flange standards of 2500 psi and from
cryogenic temperatures to beyond 2000°F and against

virtually every known corrosive media. The FLEXITAL-
LIC Zesign has not oniy kent pace with modern trands,
but has bean constantly inadvance of such prograss “hat
combines materials and construction technigues which
result in effective sealing that could not be achieved by
any other known type of gasket.

Since 1912, the FLEXITALLIC GASKET COM-
PANY has had a record of steady growth and today is the
iargest organ:zation in the world that exists solely o
produce a spiral-wound gasket, Qur entire efforts are
directed toward producing for our customers, the highest
quality and the most reliable gasket at competitive prices.
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WHAT IS A FLEXITALLIC GASKET

Gaskets are essentially a packing designed for The FLEXITALLIC gasket is not "just another
inclusion between nigid parts of a fluid container in an gasket.” It is a specifically enginesred product in the
essentially stationary relationship. A FLEXITALLIC FLEXITALLIC program of continuous research and
gaskst consists of laminated. preformed metal strips and development in gasket design and production control to
fiiler materials selected to meet the conditions of service give you assurance of quality and safery,
required. lts construction provides inherent resilience Tt is our objective in the preparation of this bulletin to
enabling it to follow flange movement within reasonable help prevent. through greater knowledge of the FLEX]-
limits. Unfortunately, gaskets are all too often simply TALLIC gasket. the senous and costly waste of time,
accepted per se. that is, “just another gaskst.” The irony money and resources resylting from joint leakage. We
of this is that one of the most costly and sericus :adusirial trust the iaformation contained herein will prove
problems today is teaky joints resulting in gxpiosions. worthwhil2 and will benefit the squipment manuiaciyrer.
fires. loss of production and soaring maintenance costs. design enginear, and the user in sealing closures, whather
Much of this is due to insufficient attention to the proper - fugh or iow pressuce. high or iow tzmperature, and
application and design of closures and the gaskets chat regardiess of the aature of the carrosive media to be
are used to effect the seaf. sealed.

HOW FLEXITALLIC GASKETS ARE MANUFACTURED

A FLEXITALLIC gasket is manufactured by spiraily load. This engineered product is thus “tailor made”to be
winding a preformed metal strip and a filler on the outer compatible with the flanged closure in which it is to be
periphery of metwal winding mandrels. The windirg man- used. For example. aclosure designed for vacuum service
deel outside diameter forms the inner diameter of the may require a gasket of exactly the same dimensions as a
gasket and the laminations are continually wound unul closure designed for 1500 psi service. The closure design-
the required outer diameter is attained. Normal pracuce ed for the vacuum service would have relatively light
is to reinforce the inner andouter glameters with severa| bolting indicating the necessity for a soft gasket, whila the
plies of metal with no seft fillers being introduced. Our 1500 psi application would have heavy bolungindicating
method of manufacture inaludes custom desigred devices a relatively dense gasket. It is usually within our capa-
which provide control of gasket densty that permitcom- eility 10 satisfy both requirements. Referto paragraphon
pression to the operating thickness under a spesifiad “Flange Design for Flexiallic Gaskers.”
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““AVAILABLE STYLES OF FLEXITALLIC GASKETS

- »:.S..-‘ B
1. Style R — Thus designates a round spiral-wound gasket 3. Style CG — A Style CG gasket isa round spirai-wound
with no accessory devices added. The notaticns. Ri, R3, gasket with 3 soiid metal or spiral-wound outer ring
and R4 in our catalog. apply to our standard gaskets forming a complete assembly. A solid metal outer ring
only. so indicated for use on standard flanges. if a Style serves as a compression stop. anti-blowoutdevice,and 0
R gasket is 10 be used on a special flange design (other properiy center the gasket on the flange. A spiral-wound
than ANSI or BS flange specification). the gasket is outsr ring serves mainly as a centseing device. and (s
usuaily termed a Special Style R. noemally specified where there is insufficient room for a

solid ring.

2. Style RIR — Thisisa round spiral-wound gaske: ‘itted

With an inner metl ning used to provide inner confine- 4 Style CGJ — Thisdesignates a CG gasket asabove with

ment 1o the gasket. to act as a compression stop if of the ths addition of an inner metal ring. The ianer ring

proper thickness. and to be used to fil! the annular space thuckness is normally the same as the outer ring and

between the flange bore and the gaske: 1.D. to minimize serves to prevent matenal build-up between the {lange

turbulence of process fluids and erosion of flange faces. bore and the gasket 1. D., as 3 protection against excessive
3
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heat. to reduce process fluid turbulence and to minimize
erosion of flange facings. Style CGI gaskets are
frequently used on vacuum service and {for PTFE gaskets,
This styl¢ eliminates costly machiningn one of the lange
faces if atotaliy contained gasket is required, A Style CGI
gasket will effectively provide a totally contained gaske:
without the additional costly machining.

5. Style CG-RJ — This style designates g Special CG
gasket sized to Be used on standard ring joint flanges as
noted 1t our catalog. The outer ring is dimensioned o
cover the ring joint grooves and to prevant the spiral-
wound portion from entering the groove. The spiral-
wound portion of the gasket is sized to {it between the
flange bore and the ring joint groove. This type of gaskat
should be used only as a maintenance repaie item. {f
FLEXITALLIC gaskets are to be used in new construc-
tion. it is advisable to use standard raised face Janges and
our Style CG gaskets.

6. Style D ~ This consists of a spiral-wound gaske: with
loops (usually 2) added to the O.D. of the gasker and
dimensioned to fit over twe diametrically opposite lange
boits for centering purposes. Style D gaske's ars not
generaily recommended for use in applications where
pressures are in excess of 600 psi. 1t is not as widely used
or 3s popular as the Style CG gasket. with its outer metal
ring functioning as a centering. anti-blowout device as
well as 2 compression stop. The Style D gasket dees iend
itself to ease of assembly in areas of congested piping plus
the fact thacthe standard Style Dsareless expensive than
the CG (or the equivalent size and pressure rating.

When Styvle D gaskets are required and are not
standard catalogitems. special winding mandrels must be
purchased.

lt should be noted, the spiral-wound portien of the
Stvie D gasket is identical to the spiral-wound portion of
a Suyle CG gasket in the same size and pressure senes.

7. Style T — This designates gaskets for Boiler handhole
and tube csp assemblies. They are available in round.
oval. ubround. square, pear and diamuond shapes. Reter
to our general catajog for standard Siyie T gaskets,
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Pizase note Style T gaskers rely on iaternal pressure in
the bailer to properiy seat the gasket. This means. whena
hvdrostatic test is performed on the gasket. the pressure
exzrred against the plate will further compress the gaskst
— and 1t is necessary 10 tighten each auc o compensate
for the additional compression of the gasket under load.

(D

SQUNE QRROUND SQUARE
oR fad-J
ELAT.SINED RECTANG AR
jo¥ ]
STRACWT. 31080
CVAal DHAMQND PEar

§. Style M & MC — These styles are designad for boiler
manhole cover gssemblies. They are usually of round.
obround or cval shape. depending, of course, upan the
mannole piate configuration. Style MC gaskets have a
preformed spirai-wound centering ring snapped into the
incer groove of the gasket proper. This centering guide
T2-mits tne gasket to assume its correct position.and to
sorapensate for inequalities in plate contours and fillets
0 coid-pressed plates as well as to prevent shoyldering
and pinching caused by radial mispiacement.

ROUND QIROUND QVAL

9 Style HE — Style HE gaskets are for hear exchangers
where pass ribs are required. The outer portion ts of
standare spirai-wound construction. whereas the rib
portion is normally of single.or double-jacketed styie,
secursly fastened to the 1.D. of the spirai-wound portion.

i
¢ Stsfe HE-CG — This style is identical to the Style
HE above. except that it is fitted withan outer ningon the
oD ,
Note — Sivie BE and Style RE-CT goskets Mave a primary seai ol
sprral-wound construction wih it inherent ceithency anyd excelient
sealing Juaity. e 1s neceansary that dimensional drawings locaung the

pass riba and the configuranons be submitted §or 3il inquiney and
vrders ‘or these atyle garkets.

P
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11. Style HX®* — Style HX gaskets are suitable for
standard heat exchanger {langes designed in accordance
with BS 3274 and TEMA standards. The primary sealisa
spiral-wound gaskei construction which is fitted with 3
stainless steel outer wound guide so as to correctly locate
the gasket in the Nange recess. Aninner compression stop
ning is fitted and {or the tubeplate 1o channelconnection.
a compressed asbestos {iber insert with pass partition
bars is incorporated. Where working conditions demand
it, the compressed asbestos fiber insert can be dispensed
with and the pass partition bars can be supplied in mezal
asbestos or solid metal as part of the inner comprassien
stop ring.

*Note = Submut apphcation to Engiaeenng Deparimsrnt

12, Style 625 — Similar to Stvle R gaskets. exceot
otiginal thickness s .0625". Limited o smali diamerters

CRITERIA FOR MATERIALS USED

The selection of materials of constructicn for
FLEXITALLIC gaskets requires consideration of the
following aspects: .

{. The corrosive nature and concentration of the fluid to

be confined.

. The operating temperature.
. The expected life of the instaliation.
. The refative cost of aiternative materials,

Specific recommendations for matenals. of construc-
tion acre beyond the scope of this paper. The resistance 1o
corrosive attack by the various materials used in
FLEXITALLIC gaskets (luctuates widely, depending
upon the concentration of the corrosive agent. prasence
of other contaminates and the operating variables of
temperature and pressure. Lacking specific experience
with the corrosive nature of any particular agent and
those materials that would have sufficient corrosion
resistance Lo the media. designers are recommended to
comtact the manufacturers of alloyed materials. who have
available extensive information on the chemical resistiv-
ity of their products to various corrosive media. Anotner
excellent source of corrosion resistance is contained in
“Corrosion Data Survev™ published by the Assoc:ation
of Carrosion Engineers. Houston. Texas. It is frequently
necessary Lo conduct laboratory corrosive wests and ot
pilot plant operations in order to obtain factua! and
reliable information.

When considering the choice of materials for FLEXI-
TALLIC gaskets. designers should be guided by the
foliowing general comments:

1. Stress Corrosion — FLEXITALLIC gaskets, when
installed. are highiy stressed. particularly in the area of
the enginesred wire formation, and adjacent 10 the flange
seanng surtaces. The 18-8 stainless steeis are particularly

Lt tD
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and narrow {lange widths. Most f{requently used on
clamp-type closures where an exteemely thin gasket 1s
required.

13. Miscetlaneous — On rare occasions, applications lor
FLEXITALLIC gaskets arise where it is necessary to
uttlize a spiral-wound inner and or auter ring. The
spiral-wound innee or outer rings are used paimanty as
centering devices and are chosen in licu of a solid metal
ring. because of lower cost or because of limited space
when the use of a sofid meraj ring would be prohibited
because of the difficulty a fabrication.

Rater 1o cur Cenerai Catalog for FLEXITALLIC gaskess
avalaBiz ier standard itanges and common botler nandho.cand
mankhoie dun

IN GASKET CONSTRUCTION

subject 1o stress COTTOSiOn OF siress corrosion cracking
when exposed 1o certain media. In suchcases. aliernative
materials must Ye selected that are less susceptible to
stress corrosion cracking.

z. latergranular Corrosion — When austemitic stainless
steels are sutjected to temperatures in the range of 300°
tc '500°F carbides are precrpuated aiong the gramn
boundaries. When cxposed to certain chemicals. inter-
granular corrosion will occur. A list of corrosives which
\aduce intergranular corrosion are inciuded in Aspendix
A. When handling these media, special attention to
mareria) selection is necessary,

3. Expected Life of the Installation — The trend in
industry today is to lengthen the time between overhauls
ard consequently. the best possibie material. regardless
of inittal cost. is frequently the most economical. Gaskets
are relatively low cost items when compared to labor
costs to install. downtime on equipment and loss of
productivity, should premature failure occur Hence. for
“permanent” installations. the cost of special gasketing
materials should be equated against increased produc-
tisity and reliability. The FLEXITALLIC GASKET
COMPANY maintains a substantial inventory of a wide
variety of mecals and filler matenals to meet specilic
operating conditions and requirements.

METAL WINDINGS
The foliowing materials are normally inventoried to
insure prompt delivery:
Type 304 Stainless Steel — This 18-3 Chromium-Nickei
Steel :s the most common metal used in the fabncation of
FLEXITALLIC gaskets. It has excellent corrosion

% )
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resistance to a wide varniety of chemicals. tt is. however,
subject tO stress corrosion cracking when exposed to
certain media. and to intergranularcorrosion at tempera-
tures between 800°F and [S00°F in the presencs of
certain media. Under these conditions. afiernative
matenals shouid be selected. Due 10 the precipuation of
carbides along grain boundanes, its usc s normally
limited 10 2 maximum continuous temperature of 800° F
if any danger of the materials that would cause inter-
granular cocrosion are expected to be present.

Type 347 Stainless Steet — The addition ol columbium ¢o
this {8-10 Chromium-Nicke! serves (o keep carbides (n
solution. and hence. nhidus carbide preciputation along
the grain boundaries. Type 347 Siainless Stez' has
corrosion resistant qualities comparable o Type 30
Stainless Steet. It is not as subject to intergranular
corrosion as 15 Type 304 Stainless Stecl, and can be used
at continuous temperatures up to the 1400 — (500°F
range. Type 347 is subject to stress corrosion ¢racking.
however, as is Tvpe 304.

Type 316L Stainless Steel — The 2% moiybdenumadded
to this 18-12 Chromium-Nickel ailov increases its creep
strength at elevated temperatures, Carbon contenc s held
at a maximum of .03% which inhibits the tendency
toward carbide precipitation. Type 316L is subject to
stress corrosion cracking and also to inwergranular
corrosion, but to a lesser degree than Type 304 Stainless
Steel. lts continucus maximum temperature ¢xposurs
would be in the range of 1400 — 1500°F.

Type 321 Stainless Steel — This austenitic Chrome-
Nickel. Steel 1s sta~ilized by the addition of Titamum,
thereby eliminating carbide precipuation and conse-
quenxly intergranuisr corrosion. The higher chromium
contens of this grade givey impY&ved-gridation resistance
and so it can be used at temperatures upiso 1400 —
1500°F.

Type 304L Stainless Steel — This | §-8 stainless stee{alloy
has the same excelient corrosion resistance as does Type
304, but its carbon content is mainiained ata maximum
of .03%, which tends 10 reduce the precipuation of
carbides along grain boundaries. and 35 3 consequencs,
would be less subject to intergranular corrosion than is
the Type 304 stainiess steel. 1t is. however. subject to
stress corrosion cracking.

Plated Low Carbon Steel — In FLEXITALLIC gasket
construction. the use of this metal i3 normaily iimited to
low pressure steam applications at maxirum tempera-
tres in the range of S00°F.

Monel Metal — This Nickel base slloy contains 67%

Nickel and 30% Copper. It is widely used as 3 gaskeling

material due to its excellent resistance to mos: acids and
alkalis. except the strong oxidizing acids. In combination
with PTFE, i is widely used in FLEXITALLIC gaskes
for hydrofluoric acid service, Maximum upper iempera-
wre himit for Monel metal is in the rangs of (500°F,
Monel metal is subject to stress corrosion cracking when
exposed to fluorosilic acid. mercuric-chloride and
mercury. and should not be used with these media.

Inconel 600 — This mctal 13 a Nickel base alloy
contatmng 77% Nickel. 15% chromium and 7% iron. it
has excelient high temperawure strength and can be used

at temperatures up to the 2000° F range. Inconel 600 has
little tendency 1oward stress corrosion cracking and s
fraquently used as a gaskcting matenai to overcome this
problem.

OTHER METALS AVAILABLE

MATERIAL MAX, TEMPERATURE"
430SS. oo e LU0 14000 15000 F
Carpenter 20 . .......... ..t il {400. {S0Q°F
Phosphor Bronzs ...t SQ0°F
Nickel oo e {400°F
EREE 1,111 . U 2000° F
Hastelloy C-276 & B ..o, 2000°F
Ingonee. X .. e 000 F
CoppPer - oo ceo .. SD0%F
0 S S e 1SQU°F

On special order. gaskets can be {abricated [rom goid.
2irconium, plauaum and tanalum.
*Maximum iemperalyre ratings are based 3pon NOL air Jt Tunstant
szmperatures, The prescnde of contaminduing tusds ang evehg
conditons may drasucally atfect the maumum iempersture sanye.
FILLER MATERIALS
{. FLEXITE™ — A new. non-asbestos. chlarite mineral
paper especially developed for use in FLEXITALLIC
spiral-wound gaskets. The chlorites are a group of
minzrais with a layersd structure. in many respects
resembling the micas. The nominal composition of
FLEXITE Filler {Patent Applied For) 1s: 90% minimum
chldrit mineral. 2% — 5% nitrile latex binder, less than
1% green dye for identification. with balance ceflulose
sulp. in additior” "the paper is coated with acrylic latex
and a paraﬁ"mc wax. FEEX{ITE can be used at
tempeyatures from cryogenic (o +1050°F in sieam.
Lydrocarbons. heat transfer {luids. aikaline solutions,

. solvents, aqueous and.sait soldtions, fuel oil, hydraulic

oil. halogens. and general service in ‘mild acids. It is
available in all sizes. styles and pressuce ratings, with
compressibility and recovery being equivaient to asbestos
filled spiral-wound gaskets.

FLEXITE Filler is tested for leachable chlorides and
meets the 200 parts per million reguirements for total
soluble chiorides,

2. Canadian Asbestos Paper (Chrysotile) — Canadian
Asbestos Paper is the most common filler macerial used
in the fabrication of FLEXITALLIC gaskets. Canadian
Asbestos is a hydrated magnesium-silicate. The form. as
we use it, is composed of approximately 0% Canadian
Chrysotile Asbestos, 765 vegetable rubber fatex binder
and 1% water-proofing binder. This materiat has poor
acid resistance and strong mineral acids dissolve out all
magnesia. leaving a residue of nearly pure :nsoluble
silica. it does. however. show excellent tesistance against
alkaline solutions, such as sodium-hydroxide. or caustic
soda and can be used against solvents. aqueous and salt
solutions, and gases (except oxygen). Canadian Asbestos
has a very high melting point {using at approximately
1770°F. However, it loses 11% by weight of water at
1100°F and about (3.5% at 1400°F. From this point to
the fusion temperature, it has turned to 3 powder with
very little tensile strength left. in spuie of this. it can
continue to produce a satisfactory seal since it s com-
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pletely confined berween the metal windings of the gasket
and the seating surfaces of the flange.

Our standard Canadian Asbestos Paper contains .15
blue vegetable dve for identilication purposes. This
material is available without the dve added if the possi-
bility of color contaminauion is a problem.

Note: All avbectos paper used dy FLEXITALLIC GASKET COM-
PANY .3 taxtey 107 leachable chiorides and meed the 200 party per
mulbion reguir=meniy 10r total soludle chionyes.

3. Compressed Asbestos Fiber Type Special — Thisisa
grade ol compressed asbestos tiber specially developed
for use in spiral-wound gaskets. The homogensoussiruc-
ture of the material allows it to more readity conform o
the spiral-wound steel profile than conventicnai com-
pressed asbestos fiber materials. The materialcontainsan
asbestos content of 70% and a bindercontent of 12%. this
being a blend of NR and SBR. The material shows good
performancs in steam and hydrocarbon service at high
temperatures.

4. Palytetrafluoroethylene (PTFE) — PTFE isusedasa
filler material in FLEXITALLIC gaskets where extreme
chemical tnertness is required for temperatuces ranging
from cryogenic to S00°F. PTFE is unaffected ov any
known chemicals except molten alkali metals and fluo-

NC. 633

rine precursors, Because of its low permeability, PTFE is
also frequently used as a filler material on FLEXITAL-
LiC gasketsin vacuum applications. Gaskets wound with
PTFE should be fully conlined either by fiting in a
groove or providing both an externai and internal ring.
3 Ceramic Fiber Paper — Consists of aluminum silicate
fiber with an organic binder. This matenal has excellent
fugh temperaturs stability to 2300°F. [t resists actack
from most corrosive agents (except hydrofiuoric and
phosphoric acids) as well as concentrated aikalies.

6. Flexicarb — This material is a pure pyrotytic graphite
with no binder which exhibits exsetlent resistance to 3
wids variety of chemicais. Flexicarb can be used in
the temperature range from ~330°F to SGC°F :a an
oxidizing atmosphzre and up o 6000° Fin a reduciag or
neutrai atmosphere®. lis unique combinaton of low
permeability. inherent lubricity. and compress:bility
make Flexicarb suitabie for critical gas services.

*Note — We suggest applications Yor oxidieing atmosphzres be
submutted (¢ Engincering Department.

7. Other Materials — FLEXITALLIC gaskets are also
available with vartous comprassed asbestos sheet
packings ut:lizing Buna S, Neoprene. or Buna N as a
binder for special applications.

AVAILABLE GASKET SIZES AND MANUFACTURING TOLERANCES

. st
¢ TABLESE. . - - .
. T -
| Meximum. | Maximum | Recommended |
Gasket inside ~ | Flange _Compressad |
Thickness | Oimudesion | - :Em Thickness’®
0.083s" Upwé& .rﬁll" 0.080/0.985"
ooe2s” ' el T v 0.0567/0.35"
0.100" 0 | w2 [Moersv0.080
0.128" Up to 20" 1 0.090"/9.108"
Q.128"° 20" 1o &0~ e C.090"/0 100~
0.178" Up to 40~ A 0.1287/0.138" i
0178 40" to 80 1 0.12357/0.13§" ¢
0178 60 to 70" /8" 0.1257/0.135"
0.175"" 70" to 7S e 0.125~/0.1358~
0.250" 90~ 1~ 0.1807/0.200"
0.288" 188" L il 9.200°/0.220"
Note 1 — Preferred size range in relatian to thickness shown :n Boid
vpe.

Note 2 —~ *PTFE filied FLEXITALLIC gaskets in this size range are
unstabie and are subject Lo “spetaging apart “inshippingand
handiing. Specifly next gasker thickness up.

Note J ~ *"The recommended compressed thickness is what
experience has indicated (o e 1ac opumum rangs incrdec o
achve maximum resiliency ol the gasket. ar adgitional
spread ol 010 in esther direction may be tolerated on it
gasket thickaesses with the zxezption of the (825 and ine
007 thick gasket. This is on the asaumpaon that the ange
surface fimishes are relatively >mooth. Reter 10 “Flange
Surface Finith™ on page [ When attempung to sontain
haed to hold Nuids. or pressures above 1000 P, it oS sugges:-
ed that compresson de Maintained at the lower range uf the
recommended compressed thickness.

FLEXITALKLIC gasicets are available in:sizes from
3,8 1.D. 1o approximately 185° 1.D. depending upon
gaske? thickpess. Table Lindicates size rangesa¥ailabie 1n
varicus thicknesses. maxmmum flange wititlis ind the
recommended compressed thickness. :

FLEXITALLIC gaskets are subjec to standard
manufaciuring tolezances’ listed in Table 11, If tighter
tolerances are required. consult our Engincering
Department.

L TABLE Il

Gasket Diameter inside Diameter | Qutside Olsmeter

Lo 1o 107 = 1/64" 232"
107 to 247 PR kra = /18"
24" 10 80" 2 /64" = 1187
' 50" & Above = 118" = 1/18" H

Toicrange on gasket tmckness is plus 0.010°. minus 0.005° (measureq
acrass metal winding) on all thicknesses.

ves
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SIZING SPIRAL-WOUND COMPONENTS FOR FLEXITALLIC GASKETS

Regardiess of the type of flange facing in use. FLEX(-
TALLIC gaskets must be sized to insurz che sprral-
wound element is seated against a flat surface. This s of
utmost importance. If the spiral-wound zlement pro-
trudes nto the flange bore or extends bevond a raised
face. mechanical damage will occur to the gasket duning
iitial compression. and ultimate tailure will resuit. In
addition. should the gasket protrudeinto the (lange bore.
the windings can possibly enter the proces; stream with
severe damage (o other equipment resulting, With
recessed flange facings. limiting dimensions of the gasket
are established by cimeasions of the groove. On fla: or
ra:sed face flanges. considerable leeway isavailable. Note
that dee 10 radial growth and clearance requirements.
spiral-wound gaskets are normaily sized differcarly than
other tvpes of gaskets. The foliowiag rulss wili be
generally appticable for limiting dimensions ol spiral-
wound components.

1. Gasket confined on both {.D. & O.D. — This is the
type facing encountered in tongue and groove (oints. and
groove to {lat joints. Standard practice is to ailow | {6~
nominal diametrical clearance between the L.D. of the
groove and the |.D. of the gaskst and [/ 16 nominal
diametrical clearance betwesn the Q.D. of the gasket and
the Q.D. of the groove.®

2. Gasket confined on the 0.D. only — This is the type ot
facing encountersd with male and female facings and
female 10-flat facings>Standard pracuce s toallow !/ 167
nominal diametrical clearance between the O.D. of tne
gasket and the O.D. of the groove.™ [f possibie. allow a
Minimure 14" diamentical clearance betwsen the 1.D. of
the seating surface and the 1.D. of the gasket.

*Note — ! 157 normunai 0.D. clearance Yor gaskers up 1o 607 0.0
from 60 O.D. 10 30 O.D.. allow § 6<°. above ¥¢° 0.0 . allow 3 32°
nomin3l O.D. clearance.

3. Gasket unconfined on both the [.D. &£ 0.D. — Aliowz
minimum |4~ diametrical clearance berween the gasket
[.D. and the | D. of the seating surface. The O.D. should
be kept as close as possible to the bolt circie to minimize
flange bending moments. {f the gasket is used with raised
face flanges. allow a minimum [, 4" diametrical clearance
between the gasket O.D. and the raised face O.D. and
determine the 1.D. ona the basis of the desired lange
width. lmportant — Piease note the above ruies esiablish
general limits for sizing FLENXITALLIC gaskers. It is
{requently necessary to adjust dimensions in order to
achisve a proper balance beiween gasket arsa and bolt
area 10 Maintain a reasonable compressive force on the
gasket and a minimum gasket factor “m” of three. Pleasc
refer to secuon covering ASME Boilsr and Pressure
Vessel Code.

4. Metsl Gauge Rings — When Flexitailic gaskets are
required 10 be equipped with outer meta: rings or with
inner metal rings, limitations ¢n the mimimum {lange
widths of the solid metal ring are necessary due to the
availability of machining facilities and rigidity of
completed assemblies. Tabie 111 :adicates the minimum
flange width {or solid metal rings dased oathening 1.D.

TABLE I
Clamaeter of Ring Minimum Flange Widin’
Up 1o 1C” tvside Diamaster kTN
10" 1o 24" Inside Diameter TI8"
24" ¢ 3Q” Inside Ciamater 12
507 0 70" inside Diameter 38"
70" and Larger /2N

®Note = “here ypace ‘r LMied and nasrows: Mange widthy sre
Agcessarv, «f MAV de possilie (3 1Utels vaner ARy 2uizT spacer riags ol
metal spirat-wound comsirustion Comu’t out Eruinseaing Deparne
ment iCr advice

Standard praciice is t0 5128 QUTEr rings with the outside
diameter equal (o the diameter of the dolt circle less the
diameter of ane doit for nngs up 10 60° 0.D. Above 60~
O.D.. rings are sized 10 the diameter of the bolt circle less
the diameter of one bolt hole. Inner rings are normally
sized with an outside diameter equal to the flaage bore
pius | 8§~
5. Non:Circular Gagkets — FLEXITALLIC gaskets can
be fabricated in non-circular shapes within limitations.
As a general cule.1f the ratio of the long [.D. to the shor
1.D. exceeds 3o | and should any of these sides approact
a straight line, it may not be possibie to manutacture .
FLEXITALLIC gasket tha: would be suitable. Ou:
product requires 3 definite radius or curvature to give
inherent strengtn and stability and to prevent it froe
springing apart. Any application requining a non-circula

sket shouid be submitted to our Engincering Depar:
ment lor review to determing the feasibility of producir.
a sausfactory gaskst as early as possible in the desig:
stage.

The comments above reiating to availabijity of
sizes and recommended clearances [or propersining
of FLEXITALLIC gaskets are general in nature.
Many appiications witl anse where the recommend-
ed clearances are impracucai due to space imita.
tion on the flange. Frequently. clearances between
gasket sealing member and groovas must be
reduced in order 10 effectiveiv maintain a seal under
operaiung conditions, particularly when the higher
pressures are engountered, Under such circumstan-
ces. FLEXITALLIC GASKET COMPANY -en-
gineers should be consulted prior to (inalizing
i designs.
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BASIC GASKET DESIGN FACTORS

The same basic fundamentais of FLEXITALLIC
spiral-wound gasket design and constryction that have
been used successfully for ANSI flanges have been
extended to cover a wide range of applications
installations for which there were no industry-wice
equipment standards. When special joint assembiies are
designed in which spiral-wound gaskets can de applhiac
FLEX!ITALLIC'S vartable compression characterisiics
and wide range of materials embodied in gaskct construc.
uon can usually be adapted to solve ail prodlems retated
10 achieving a satisfactory joint assembly.

The designing of a spiral-wound gasket ¢an be
compirz2d to the design problem of a heavy-duty sprng
supporting a compressive force. Both are structursy
ergineered (0 withstand calculated loads and shock. 'n
tre design of any gasket. the gasket enginzer must
consider three {actors: (vpe of joint. bolting load and
operating conditions.

Type of Joint. The joint design i3 the basis for deteemin-
ing the gasket thicknaess as wel} as the insid2 and outside
dimensions. The gaske: is dimensioned so that s iotatiy
confined between two flat faces without any overhang
and is proportioned to the joint in which a safe seals o
be made,

Bolting Load. The available compressive force s the
basis for calculating the density of the gasket siruciure to
support specific bolt loading.

Operating Conditions. As the basis for specifving gaska:
materials. consideration is given 10 the naiure of the
confined {luid. temperature and pressure of the {lu:d.
thermal shocks vibration. abrasion. grosion and
corrosion. .

Selection of a suitable joint assembly is the fysction of
the piping or pressure vesscl designer. FLEXITALLIC
gasket design 15 coordinated closely with a wide range of
joint assemblies. Whether a joint assembiy is designed
originally lor soft sheet packings or for high load values
requiring harder gaskets. the proper FLENXITALLIC
construction can usually be sel2cted 10 mecet the require-
ments,

When a joint assembly is placed 1n service. three basic
forces become active and affect its seating qualines.

CHART NO. 1

GASKET COMPRESSION CHARACTERISTICS

8 Sye 33T Covuaer
Cange® 2s00 td 7 SQuare Inghes
Qngical Saker Thechnen, 3 175

Sased ¢n Comirucuior Cergas Oeen:aped
10 Megr AP1 Soinng Nandares

Thiy ¢hart \RGws camprenen 19 130 under ~red yeoaun 2 JO.0C0 234 o cget n1iua

{. End Force — which ariginates
with the pressure ol conlined gas-
es or hquids and tends to separate
the Nange faces.

3. Gasket Load — the funcuon of
bolting or ather means which
applies lerce upon the lange aces
to compress the gasket.

1. Internal Pressure — which tends
t0 move. permeate Or bypass the
gasket.

Because these forces are operating variables ia any
joint assembly. a gasket of resihientconstruction, s'..:'." as
the FLEX!ITALLIC construction. {er
the vzriabie conditions thanisa g:sk:l alsn
uor which ¢annot ad ust o tae varving saadaons,

The chart below iliustrates an interesting study in
gasket design. A FLEXITALLIC Styvie CG Gaskat for
use with a 6" raised face flange assembly :s described. For
cach secies considered. the gasket contact area is the
same. but the bolting varies with ¢ach series. With bol:ing
calculated at a constant stress of 30.0600® Ibs. per sq.in..
the resulting unit gasket toads vary. A constant terminas
thickness is resatned within the elastic limets of the gasket
body by designing a specific construction for 2ach case.
This :3 determired by FLEXITALLIC cngineers. This
crocedure is of the utmost necessity.

{v is imperative that FLEXITALLIC: engineers be

furnished compiete and accurate flange desxgn data to
ensure that the gasket construztion I$ correct.

This chart below illustrates .lh: variable comp.:ss‘:on
characteristics FLEXITALLIC -can: design into their
spiral-wound gaskess with identical 1.D. anc O.D.

d'mensionas. Simviar variable consrruc'rans can bc-

provided (or Most sizes and materials.”

*Stress of .000 psi iy weli with:n the vieig pownt ¢l low alios buiting
Bul v WIMTOERSS cquyi o ar 390se the vield ponts ot (%8 Cr. N snd
uther austzaiic veels When low vieid purat metal iy empioves cither
fur tlasges or dolts. spraral ganker conIzUCtIon May Be necesary. fur
whick reason, ahen such metal 5 used. FLEXITALLIC engineers
shouid be ¢ansulted,

GASKET DENSITY j

The service condiuons under which 3
FLEXITALLLC spiral-wound gasxset o

expected (0 hold as eal Jictyez the
density of the gusket. Gasksis that Rase
dentigal invide and outside diameren
can de cuher hard ur soft gy Jhown
abose. The available compressivetoras n !
the Ygvss torgaleulating thedens v ot the
SaaRTE ALFUCIUrT L0 SUPPOTL APRLILY I
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FLANGE SURFACE FINISH .

FLEXITALLIC gaskets relv on the combined reaction
of the metal and filler maceriai to effect a seal, When the
gaskct is compressed. the filler material lows into minute
imperfections and the metal serves 1o completsiy trap the
filler material and provide the necessarv strengih and
resificnce 10 the gasket assembiv. Obviously, the deeper
the serrations. or the rougherthe fTange surtace limsh. the
higher the force required to (low the gaskat into the
imperfeciions. Although FLEXITALLIC gaskets may
seal against virtually anv commercial fTange surface
fimsh. abnormally high bolt loads may be required o
obtain a seal against rough Nange fimishes. while exczp-
conally smooth surfacsy may destrov the innereas
resilieney of the gasket. Surface fimishis onz of the major
factors to consider when atiempting (o seaf a joint with g
FLEXITALLIC spiral-wound gasket! Surface tirish as
specificd in ANS! B16.5 (1981) has proven satisfactory
under 4 wde range of service conditions. ANST Bib.3

specifies a circular lay (either concentric or phonograpgh-
ic) produced by a .06 miaimum radius round nose toul,
The resuitant surface finish shall be 12810 500 AARH.
For difficult service conditions dictated by iow specified
leak rates. light gas scaling. narrow gaskets or munimal
available bolt load. FLEXITALLIC recommends tughter
Limits be considersd. Optimum results have been
obtained with a linish as described :n ANS{ B16.5. with
the resultant surface limited to the 125 to 250 AARH
range. Surface [imishes signiicantly smoother than 125
AARH can present a ssaling problem. A spiral-wound
gasket may creep or slide radialiy on a smeoth nish ¢
uaconiingd by a grocve or inner and suter nrgs.
Imponant —~ ULnder no Crrcumstances saeud Nange
sealing suriaces be machined ina mananerthat ol marks
would exiend raguaily acress the seaiing sustace. Such
tooi marks arc practically impoasible (0 sedi regardiessy of
the type of gasketing material used.

ASME BOILER AND PRESSURE VESSEL CODE CALCULATIONS

Section V11, of the ASME Boiler & Pressure Vessel
Code. establishes criteria for flange design and suggests
values of “m™ (gasket factor) and “y" (minimum gaskst
seating siress) asapplied to spiral-weund gaskets. For the
most part. the defined values have proves successiul in
actual applications. However, much confusion exists
regarding these values, primarily due :¢ a misundersiand-
:ng of the definitions of the terms and their significunce :n
practicai applications,

Mandatarx Appendix 11, in Sectior V[l of the Beiler
Code. requires in the design of a bolzed flaage zenaze.
tion. complete calculations shaii be made for iwo
separate and independent sets of conditions.

1. Operating Conditions
Condition one ({) requirss a minimum load de determine
ed in accordance with the following squation:

(1 We, =mfh:1'2b 3.14GmP

This equation states the minimum required boit load
for operating conditions is the sum of the aydrosiatic ead
{orce plus a residual gasket load on the contactarea of the
gasket times a factor times intcraal pressure. Stated
another way. this equation reguires the minimum boit
foad be such that it will maiatain a residual unit
compressive load on the gasket area 1hat s greater than
internal pressure when the total icad is reduced by the
hydrostatic end lorce.

[t should be noted tkat Tabie UA-IS | suggests a
gasket factor “m” for a spiral-wound gaskct of 2.5 for
carbon stecl and 3.0 for scainiess or monz!. {tisimportant
to note the gasket factor "m” is suggested and is not
mandatory.

Note — See paragraph on gasket faczor “m " on page '! for 3 more
Jdeta:led discussion.

2. Gaske: Seating

Condition two (2) requires 3 mimmum boit load be

10

determinad to scat the gasgket regardless of internaj
pressuce and utilizes a formula:

(2) Wy 2 3.146Gy*

The “b"in this formuia is deflined as tneeff2ctive gaska:
width and “y"is defined as the minimum seating stress in
psi that depent@s upon the type cf gaske: material. Tadie
UA-29.1, Section VI of the Boiler Code suggests a
mimumuem “y" value for 3 spiral-wound gas<et of 10.000
psi (Winter {976 Addenda). These degign values are
suggested and not mandatory.

The term "B~ ts defined as:

bzb,whenb,$) a° b= \J‘E;_'wh,en by > 4"

. N
[n tke case of a spiral-wound gasket. b, = 3 in all cases
where N is the radial flange widih of the spiral-wound
portion of the gasket.

*Note — ln applications where W2 2xs2eds W, we suggest
that the actual gasket seating stress be determined a3 afcuiaied
in equation (3}, (f Sg is less than 6000 psi. we sugges: contacting
our (echn:cal yervice department,

Altzr W,y ang W are determined, the mimmum
requited bolt area, Am is determined as follows:
W
Am, 3 —SL:—' where S is the allowable boi1 stress at

m:

3

operating temperature, and Am; = where Sy 1s the
aliowabte bolt stress at atmaospheric temperature.
Then Am is cqual to the greazer of Amior Am:. Boitsare
then sciected 50 the actuai boit area. Ab, s equal to of
greater chan Am.

Al this point. itisimportant to realize the gasket must
be capable of carrying the 2ntire compressive loree
applied by the bolts when prestressed unless provisions
are made to utilize a compression 3(op N (n¢ lange
design or by the use of a compression gauge ring. Forthis

P11
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GASKET’SEATING STRESS -

FLE‘(ITR’LLLQS Pi“ pasition reg;dwhe anre
d_qsuc ow, of “yja

r|V V"ﬁ -

" = 4500 psi |

gaskets V- C8 3
(minimum seatng stress) and Sg (actual stress).

The= actual seating stress is a function of mnge surtace
finish. gasket material. density, thxcknﬁssﬂmd to Je
seaied and allowable leak rate.

Rough or irregular Nange linis
Nluids and specified fow aliowable il indicate
the need tor different ~y" valuen ! work (o
deiermine the 2(fect of these variables is indicated and 1s
presently being sponsored by a sub-group of the Pressure
Vessel Research Committee. Welding Research Council.

Wark is also being done to this end by ASTM
Commuttee F-} and Flexitallic Gaskst Company, S4ans
"y “ure normally considered to be the unit load required

L0 contan

NOTATIONS

43 = Actualtotal cross-sectional raot area o HONS OF seCUGH

O! least giameter under stress: squara INCReS.

im = Tota required Cross-sectionst area of Dolrs. taken as
A _ Jreater of Am:, of Amy 3GUAre :Acnes.

m: = Totai requiren cross-sectional area of Toits required for
A . operatng condINGNs; sqQuare Achas,

it Totatrequired cross-sectronal 3raa of boits required ‘or
s : %-'l'-:et 384UNG. SQUAre inches

» Jmncl.llcv:n:ealmg :na(n nches.

3% - ACt-3uriace prassure wdh; Inches

6 . S3%C gaskel seating width: inches,
Stameter ot locauon of gasket joad reaction ~ches

™WOTE — 13 pr»strcss glutor-man ;, i8 13 be used Sis nanormu .
ifa,

efined in-TESe UA49.1 has
bezzzapgnized by U Wilter 1976 AUSESda chdnge 15 ~%

F 88 000 psi minimum (lg\fn; M'& for
ee‘} Our
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('uncnoq.otme-pslm mlenal and couslrucuon. \Kaﬁ
..mot agree-eaurdy with this interpretationof " m
Actuaily. the gasket does not create any forces aad can

only react . external fo ces.?{,: belizve a,,mang:qlnm

greater lactor of satety. Expenence has indicated a value
of 3 for “m™ s satisfactory for flanged designs aulizing
FLEXITALLIC gaskets regardless of the materials of
construction.

In order io maintain a satisfactory ratio of gaskat
conract pressurc to internal pressure. two points must be
considered. First. the flanges must be sulficiently rigid to
orevent unloading the gaske: due totlange rotation when
internal pressure is introduced. Secondly. the bolts must
be ddequately prastressed.

The Beiler Code rccognizes the importance ol pre-
~tressing bolts sufficiently to withstand hydrosiatic test
pressure. Appendix S, in che Code, discusses this
erobiem in detail.

Gasket !actor.

N + Radial flange wigth of $DiralewQUNA SOMpPCReriinCnes.

4 = Cesign dressure. P31

Sa 2 Allowable DoOI! stress at aiMasphens l@moerature oS

Sn = AlOw)Die DOIl Stress at cesign lemperature. osi

w = Fignge design dolt 1038, pounds.

W, = Maimym raguired Boit -3ad for 0D8raurg S2na NoNs.
gouras.

W = Mamym requireg Dolticad for gasuet ieanng: pounds

v T Miumum gasket seating 3iress: oss

Sg : Actual yunit stress at gascet dearng surlace psi

s @ Cutside 2iameter of gasket. inches.

[} : ins.ce diamaeter of gasket, incres

.5!31 with 2
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FLANGE DESIGN FOR FLEXITALLIC GASKETS
|. Detzrmine the raquired bolt toad for operating Tahie V. (15 necessdars 10 provide a comprassion stop
conditions Wmi. Equation (1), (Approximate zasket si2e ¢ither by utilizing a ring on the inside or the outside of the
ny refsrring to Table | and us2 an "m” value squal to gasket or bv designinginto the {lange, 3 COMOrEssInN s p
tnhree.) that would bring the tianges metal to metal,
2. Determine the required bolt ioad to effect 3 seait Wy 5.1 Wz is subsaanually gredter than W, resulting g
by soiving Equation {2). Use 3 mintmum s2sung stress greatee bolt load than required tor operating C0nditions.
v per Table 1V, it is possitie to reduce Wm; by reducing the langs u.d)5
1 Determine the mimimum bolt area by dividing W, by of the gasket. 10 this is the case. we suggest vou conugs:
the aliowable bolt stress at operating temperature and by FLEXITALLIC engincers for recommendations as (g
dividing W by the aliowable boit stress ataimosphenic mirtmum Hange widths for the diameter and pressure
:cmpcraturc. The greater of these two vdiues becomes temperature conditions.
. the mimimum bolt area. Seiect the number and »iz2 6. Proceed strictly to the flange design procedurss ;p
o( aol'. that will give an actudi total ¢ross-seciioral area Appendix Il of the Boiler Code.
equai ‘o Or greater than Am, . T Alter ait lange dim2nsions have oeen Iotermingg,
4. Substitute the larger Wmy and Wm: into the derermine Nlange rotation at the gaskel 1nieriace a7 e

numerator of Equation (1) and soive fag "Sg™ If "S;7- _cendiuons. IFthe flange rotation 1s excessive, axus
falls within the ranges showgsn Table _,a;;xn -‘d;,:ﬂar\ precagrions.gaust be Laxamlgo insurs & satofaciery
LIC gasket can be @ ; --w.oumﬁut. (Rcle- g B O\Ermg 8 otting Lp

Itimg S reate: .di&w
res-uaug 5 ls greates : :
- m’ ;'=.~' x

= W
6 Hydrosxanc  Test pressure ]
. Inital bolEprestretiaine - .,

au:kﬁiu
WEE-ihe detign crferia estabn’
lished by the' iler Cod¢ and thai th esare
sufficiently ng‘d “wndee:the most severe cor ition tq, _
preciude the possibility the gasket coutd become' :
unioaded either during operating condigions g hyga- SN !
stauc._test conditions. We are aware that most ﬂangc -
desigrers do not take into ceaudenuon (lange muc(-a:
at test conditions. Thisisa vcry nmpenznt aspectthatia ™

_=
Ioc bo.u 154 ""V&gl‘\ Bjectand weTuggest ASME

not normally considerrd_and Ve uclo- ewr&y&; ' RS’- numh:&l‘? -7 ettt _’M’udem Stee! Boluing
designer té cheek out nawmxon."ﬁib S ---‘5’-‘-& m;i Pregsures - authored by C M.
prior to ﬁnahzmg.hﬂgsm; Wi, ghmul Vogm- Prank $58°Wi and John S. Worth. b:

necessity. must assume the Bolt maceriat being GERgTY " “eonsult#d {og guidarnice mTeTnopv setection St dolting
adequate for alt conditions inctuding qQperating pressure Z- malenal for‘plpmg a;d pstésure vessel appln:a: ons.
3t operaung temperaturs and hydrostacic 1ési  prefsure ay S = ' R B
ambient temperature. Thegse of theopimum malerial— "M - Zivw wlon "2. v O - -

12
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BOLTING-UP PROCEDURES

.. N 2 v
FLEXITALLIC CASKET COMPANY supplies great that leakage will occur after 2 period of time on a
thousands of differcnt gaskets for special tlange designy= ..a »* B8nge that has successfully passed the hydrostacic test. [t
that must successfully pass a hvdrostatic test and s therefore essential to presiress a bolt to a degree that

agaEc: mainteaance ol a stress level 3t oparaung
1ons ghat will ensure a leak-aght joine.

@ usiy discussed under the heading of “Flaage
sh™. the ability of a gaskst ta sealdepends. ta
degree. on the condition of the flange lacs.
Mar auention sheuld be given to the recem-
detailed under this heading.

THERMAL EXPANSION

its are nittaily prestressed. sonuidesation
B to stresses inducsd oy the:maa expansion
ating conditiens. ln extreme cases. when
pansion is a serious problem and ¢xcessive

maintain a satustaciory seal under operaung o
Our experience has indicated that virtually ev
leaky joint 15 encountered. the actual cause]
relates 1o something other than the gasket degg
or" these causes arc itermized below:
. On low pressure applications. flange d
followed the Code suggsstuons for a minimu
55 {y value) that we know from experm
.mpractical and hence. neither the bolting nor b
of the Nanges are adequate to imually scat the& !
b'ain a seal. = ;
. Fiange designers do not take {nto consic
rotation of the flanges. and the necessity fo

and the bolung to maintain a suificiently high r:sxd.ul ‘30“ stresses or gasket loading can result. it may be
unit load on the gasket contact surface to contain .aternal practical for the gaske: o be compressed oniy to 2 pains
pressure. that will permit further compression of the gasket as the
3. The insistence of some inspection personncl that loadirg duc to thermai expansion s applied. Thisis nota
hydrostatic test conditions must be carried out at stress recommendation by FLEXITALLIC, but rather a
values for initial pretensioning of bolts at the allowable suggestion to be considered in extreme cases by the
design stresses specit d in the Code. Appendix S.in the designer.

Cade. specifically cot :ts this «rea and must de taken:into DEVELOPING PRESTRESSES IN BOLTING
consideration aavime a Fydrostauc test i1s 1o be ln order to achieve and maintain & seal on a Nange

performed. From a pracucal s:andpoint, when a flange s
designed for pressurc cond:uons of 600 psi and the
hydrostatic test pressu ¢ is to be performed at 900 psi it is
obvious that a hizher prestress must be applied to the

sonneciion. 1t is extremely imporiant (o provide
adequate bolt stress to meet both operating and
hvdrostatic test conditions. Although the corract levei of
Yolt stréss-can be determined as detailed under thesection

Solts if 2 satisfactory .25t 15 tc be achieved. teaded “ASME Boiler and Pressure Vesse! Code
4. The use of low yi.ld boiting material. such as the Calculations™ and wsth due consideration to the
< ' : H . ] - H . . . - . .
austenitic :(aml;/s_s h‘"‘s or ordinary carbon sice! ‘comments already made in this section. it is the inability
m.a.hxr;e bolts. Wit :‘"bh Iolbthesedn;at:n.als. s to adequate!v achieve the correct level of stress that is

4 34 > ] P

¢iatively easy to stress the dolts .c,\on their yield point another common cause of joint leakage.

with eventual tatlure occuting using a standard wrench The most frequent method of stressing bols is bv
' : 1 syccsestyyit . ,‘ . ’ . ' 4
for the nominal bolt diameter. In order to successully utilizing torque wrenches. The use of torque wreaches.
pass a hvdrostacic test. it is often desirable and permiss:- however. introduces many variables. and are not
ble to uuilize a high strength ailoy boit fot hydrostatic normally reliable metheds of determining the actual Solt
tasting purposes. When this procedure is followed. the stress developed Some ol the factors that enter into the

Tollowing steps are recommended:

. . actual developed bolt stress are:
a. For hvdrostatic testing. use ASTM B 193, Grade B actual develope Stres

. The class of it of the bolt and nut

7 bolting macerial, or equivalent. tqini:ially seat the ; Prescnce of burrs
ga_sket aqd perfon‘n the hydrostatic :Fsz. . J. The degree of lubrication achieved
3. Alter achicving a successful hydrostatic test. reiieve 4, The presence of grit. chips and dirtin thethreadsin the
the tension on the bolts to approximately 50% of bolt and nut
the altowable bolt stress and replacs the bolts one at 5. Nicks
a time with the required bolting mater:al. 6. The relative condition of the seanng surtace oe the
c. When recplacement is made. the boits should be flange against which the aut is rotated
stressed (o the allowable stress for operating
conditions. All of these variables have a marked effect on the
5. On hightemperature applications. considerabdle relax- amount of torque reguired to produce a given stress,
atton of boit stress can cccur due to crzzp of the bolt When condiiions are fairly constant and reasonably
material. The level of relaxation deperds upon the bolt controlled. it is possible to give nuts a certain torque
material and the temperature to which the belt is waiue and obtain stresses that are constant within
subjected. In applications where a boit is operating near reasonabie Limits. The tabics on page 1§ retlect the resulis
the upper extremity of its recommended temperature of many tests to determine the relationship between
range. it 15 highly feasible that the refuxarion will be so torque and bolt siress and the values ars based an stec!
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bolting weil Iubricated with 4 heavy graphie and ol
mixture. (U iy (mportant o reafize. however. that 1oy
uevmlmn in lubnication will have a mns:demble»nec' an

dw—xsguf? of rhazgx cm
TN o S iy ed &
d:suﬁ)‘ﬂ"de'g’r& &..\.uesscd to hig \eT'lian
those-¥ndicaréd c"Spgﬁug‘ ons ot the tu.ommc‘\d:d
orques.
In order to eifect a seal. i is rre-qﬂmem of any
gasketed joint to apply an even compressave [orce. E!bm
a pracuical standpont.” in order to achfeve this. r_._;er\
'“'ruu.boluug pracedurs mast.pe followed When
«:ﬁﬂﬂmz&za Hevige usng toryue raennds Thes p'm:d ure
:'Ts‘duaﬂ!d a> lotlows,  ° ‘
I, lnstalrf!hc gasket on thc g‘ﬁc' seating suctace and *’
(hemvwwnuct with the gasket. ..

it al¥Bafts. making sure they are free of dirt and

gm‘?ﬂ arc’hn lubricated. .

all.nuts finger tight.
jhe reguired bult siress in a minimum of loyr

fﬂ'mg a ughtening up procedure as recom.
mmtchl It is important to make certain vhat

- NG:MBLe than 30 of the required bOltress is achieyed ~&

“ofdleinitial set. Should this occur seriowrdamage cange..
donc 1 th FLE‘(ITALL!C gasket and >ubseou-

S -

. rmal tightening g
bolit-1o-bolt sequejii
evenly stressed. )

around 2 ﬂ.mg‘ the finai levei ol siress inali bohs 1round

Rath + T3 1 mucH s or4@anus 20 from:
-t Qhr.bol:: are stresSed BYFM uncontrolied m2thod. :.g

i~y
1

238 @741 NG. 835 715

; P
| , P EE Y
: 2NN o) @ v
; fl 14 N @ a .
; \ , ‘\ ~ i g . _?.' ” 3 “

~. @ . ‘\_@ D \y "Q i

— N \ .
¢ BOLT FLANGE 3 ROLT FLANGE 18 sow .

. .

SKETCH | - BOLTING-UP SEQUENCE--
Even under gegE -
ve been iubncaied ic the

the flange can vatv consadc'ablv
conditians. . wnere.gl b
1 me Regree andrhe recommended bate oy
ﬁls f%u.mg dontroted torques. 232 fu- shgwn
that 1 st leve! s in boizs yround 4 Ningecan

he average. | ir

“Ratifer watches. etc.. thew the final stressteve!s n bolts

LsEousd-thie SERgERIU vary caormously. w .

- wae

mggl

—

= !OLT TENSIONING
. B view ot th:se -racsuracies associated wil) terque”
" wnmhes. it may B perunent 1 uonsndﬂi mdfc aceurate
meNad of prestfiaging bolts on angss W ich aasumglly -
uffer (romeReT¥age probiems or TangevuSmeed: is'

03 4l from a satety candpoint. One metMot-? -
sing bohs Whnch is mdepend:m of \arwr; G .onaf !

A FLEXITALLIC spiral-wound gasket wxll providc a
rellable seal if properly installed:in gpe application for
which it was designed. Plessisy mber that the
performance ofl FLEXITALLIC mﬂ“f\iwound gaskets is
not soiely dzpendent on the gasket itself but on 2
combination of variables. many ol which are outside the
controi of FLEXITALLIC. If joint leakage or tuiure
oscur during tesg or subsequent use. itis mostoftenduc 1o
something other Man failure of the gaske:. If leakage
does occur, the following tems should be checked:

t. Is che correct aew gasket deing usea?

- Are Nanges clean And rue. ang tres of surface

damage!
3. Do Manges have the cortzet surface finish?
Are nuts and bolts of the correct marzrial, and
weil lubricated?
Huas 2 proper bolt-up procsdure been {oilowed
and sufficient preload applied?
1" vou have any problems. coniact our technicaiservice

i

department — they are there 1o assist vou! Pleass have
the following information availabie when calling: -
a. style. dimensions, an fof gasker-
= by-flange denails. i.e.. " dimersiBns. bolting data, cté.
= ~-e application details. i.e.. pressure. temperature.
= medium being sealed
~ The information contained in this buiietiftis not to be
trken as o warranty or_representation for which we
sssime legal responaibiiity. it is offered solely for your
consideration. investigauon, and veritication,

Comments. criticisms. and discussion an ifs conients
are cordially invited. Please write Flexitailic Gasket
Company inc,. P.O. Box 848, Beltmawr. New Jersey
08031, U.S.A.. or Flexitaltic Gaskets L:¢.. Station Lane.
Heckmondwike, Yorkshire, England.

The authory are appreciative ol the assistance (reeiy
given by their co-workers and others outside the
company in preparing this bulletn and the extremels
Rrelptul suggestions and criticisms otlered.

r CAUTION — We shall De uAQ2r N3 1iabiiity 12r 1083 JamMage or 'Mpury 1NCurred Dy ANy PRrsan and resutling divectly orndirecty
] from 1ngorrect processing or yse Of 35025108 DATEC £roducts $a1d Dy JS.

1M drawing ygu’ ati@rtion 10 the Gangedrs 1O NEAItn IroM 2x22Sure (O 350505 Jus: OF 'ibers, we would porrt ol that meos: 3t oor
Croducts Sor1ainiNg aspesfos HDers are produced wil™ SCrding 3gAnis CCANNgs Of Dindaers (nat render them safe t¢r no*Mal

| rangdhrg ang LSage

|
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CHART NO. 2

TORQUE DATA FOR USE WITH MACHINE BOLTS AND COLD ROLLED STEEL STUD BOLTS
Load In Pounds on Bolts and Stud Baits when Torque Loads ars Applied

ND. 633

NOWINAL AURBER QIAMETEN f117) STAESS
MANETER oF AT rO0T AT RoQT 7.500 P8I 15.00 P81 .00 Py
oF BT THREADS OF THAEAD OF THRESD . e
Terws . | Compremmion L, Toruws Campression Terque Campranion
[Inches) P inch} {inches} 33. Ineh FH/Lhs Lbs. Fi/LRs. Lbs. FLbs L.
14 2 185 w? ! by} 2 «5 4 (3]
5118 18 240 045 3 < 4 4] ] 1350
8 ] B4 088 3 510 s 1020 12 2040
718 1“ M5 K S 98- . 10 125 2 U%N
112 13 400 128 3 945 15 1890 k] 3780
318 12 154 18 1”2 121§ o 4% I 4860
$/8 1 «7 xn 15 L. ™8 p'y) 0% 60 6060
3 10 820 x2 ] 5 ) 4530 100 2060
78 3 m a9 « ng 80 6288 160 s
1 8 8 51 62 iR+ 123 8285 25 Fre
118 7 939 633 58 - $190 135 10280 3% |
1.114 7 1064 830 137 6875 m 13350 S45 ®TR
1.3/8 ] 1.158 1.654 183 7908 345 15810 730 11820
1172 ' 1.283 1234 219 9705 Q7 19410 475 38829
1-5/8 5112 1369 1818 30 11383 800 2728 200 45450
1-374 § 1.4%0 1744 %0 13080 s %160 1530 2120
1-7/8 § 1615 2.049 525 15068 1% 30738 pal | 1470
2 12 1 2,30 563 1120 | ¥ hes 4500 2% 53000
TORQUE DATA FOR USE WITH ALLOY STEEL STUD BOLTS
Loads in Pounds on Stud Bolts whan Torqua Loads are Applied
nomInAL NUMBER BIAMETER ABEA STRESS
BAMETER [ AT n007 AT RGGT ,
of aoLT ™MREASS | oFTWREAD | OF THREAD 30.008 P31 S.om 3t L0 S
Teraus Comprassion Torowe Compression Torgue Camgramsion
{inches) Pur tneM inche) $4. Inen Fi/Ln €3 FisLoe L8s LBy L]
1/4 0 188 o 4 810 6 1218 ] 1820
&6 18 240 oS 8 1350 - - R+ 2028 % T
E17) 16 24 osa 12 A, 308 u a0
116 " s D Saaut ‘%“ 0 peres « 5580
112 13 0 128 K . 3780 4 $670 50 7560
9/16 12 484 I a8 4880 & 70 £ 0
58 1" 507 = 60 5080 %0 9090 120 12120
e 10 £20 m 100 2080 150 13550 200 18120
7i8 9 73t (3} ] 160 12570 We 18455 20 25140
. s 88 551 25 16530 368 24795 490 13060
1-1/8 ) 983 1) 35 21840 533 2780 710 43680
1178 1] 1.008 A} $00 inne 7% 41808 1000 55740
1-3/8 3 1213 1155 830 34650 1020 §1978 1360 69300
112 3 1238 1.408 o ! 21 1200 83228 1500 84300
16,8 ] 1483 1 580 1100 | 50400 1550 75600 200 100800
13/4 ) 1588 1980 1500 l 35400 25 39100 3000 118800
178 3 1713 2304 2000 120 3000 103680 4000 138240
2 3 1.8 282 2o | "B 300 114040 400 159120
2174 [} 2,088 140 3180 | 102680 4770 154035 6380 205380
2 s 238 157 “wo | e 6300 193140 3800 257520
234 'l 250 529 920 ¢ 37T 3380 236685 11840 314540
3 . 290 N B 11580 284580 15440 3730 |

CORROSIVES WHICH (MOUCE INTERGRANULAR CORROSION 1M AUSTENITIC STAINLESS STEEL

Reprinted with perMiss.or of Crane Co (Page 38). Crane No, 80 Vaive Catateg.)

APPENDIX A

Bagrried trom 967 Corrosior Jata Survey, NACE. 2400 W Loo0s S . ™ousten T 77027

Acatic Acid 8 Acelic Acid + Salicylic Aeid B8 Ammenium Nitrate B Ammonium Sulfate M Ammonium Suifate + H,S0. B Baet Juice W Calclur.n Ni-
Yite @ Chromic Acid @ Chromium Chionde B Cogter Suifate B Cruds Ou M Fatty Acies B Ferric Chtonide @ Ferric Sulfate I Formic Acid @

Hydracyanie Acid @ Hydrocyamic Aci@ + Suifur Oioxide I Mydrofiua ¢ Acid + Fernc Suifate B Lactic Acid @ Lactic A&cid + Mitric Acd @ Matac Acd
8 Miric Acd B Nitnie Acid + Hydrochiarnic Acd B Nitric Acid + Mydrsfivorc Acia B Gralic Aad @ Phenot + Naohthenic Acid @ Phesphonc Acid
@ Prthalic Acid B Sait Soray BB Sea Water @ Siver Nitrats + Acetic Acid @ Sodium Bisulfate B Sodium Hydroxide + Sodium Sulfide @ Sodium
Hypachiorte W Sulfits Cooding Liquor M Suifite Seiution W Sulfite Digester Acid (Calcium Bisuifite & Sulfyr Dionde) W Suifamic Acid B Suifur Oi-

Sude (Wat) W Sulfurie Acid B Sulturic Acid + Acatic Auid M Suituric Acd ~= Copper Sulfate W Sulfutic Acid + Fmp: Sulfate 8 Su.duric Acid «
Mothanel @ Suifuric Acid » Mane Acd B Suiturous Acid B Water + Starch « Suifur Dioxide Bl Water + Aluminum Sulfats
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NO. 639 G17?

manufacturer of the largest spiral-woungnkot in lho world
and tha smallest, *

- -
N
g = ..

Fing 1t fast in the “Yeilow Pages” undaer gaskers Trere’s a isting ‘or your nearest Master Flexitailic Stocking
Distridutor in the Yellow Page Telephone Directory in more than 120 strategically located Cities across the nation.
IR 3 &

FLEXITALLIC GASKET COMPANY INC.

Main QOffice & Factory:

P C. Box 848 151 Heller Place. Setimawr, NJ 08031
Phone (609) 9312500 » Tolox 334660 « TWX 71063901258

. roustan Plant: . #"“&
- P 0. Box 760. Deer Parx, TX 77536 ,_fa"
. e Phone (712) 479-3491 = #
. - T L Lo Angeles Plant: B el
TR T AR SRy . AC2 Seruce Lakelsperiie ,W’O
T A T T - Reost I R TIN T mee
" s S Main & s
T = - Froxialics
- TR Ll - WO ‘-‘ng'anc Tetex §57488
ST TS - OTNER AFFILIATED COMPANIES in Austrana, Mexics,

New Zesiard, Scotiard. South Afnca. venezuela, wes: G2rmiay

3L-835.3M Prirtee o~ 0§ A
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The nuclear navy

ND. 6339

...whara gaskets must not fall

For criical seal:rg aoplications in the
Nuctear Navy 2angineers cepand on
Flaxitalle Gasnats,

In Flexitalic Spiral-wWeund Gasket con-
struction, type of matat. type of fiiler,
ralaticnship of metai to filler = all are
variables in the nanas ot the Flexitalhe
engineer.

Every Flexitaliic Gasket is designed for
the specific ;ob it has to do, based on
tha flange secrnelry, lemperature and
pressure ¢* the con*ined fiyid. boit
l2ad, corrosan, vidration, unysual oint

stress. Style CG Gasket, iliystrated. has
Fiexite Finish to inhibit corresion.

Give Us the fac's atout your most seri-
ous sealing requicement — ‘n chamical
processing. petraleym. Nower, mar:ne.
aircraft and missiles, diesal, or any
other fiaid. There's a Flextallic Gasket
10 meet your reeds — or Flaxitaliic will
c¢esign cne.

Flexitaltic Gasket Company, Carmcen 2.
New jersay, Siocking D.sirlutsrs or
Standarg Flextatiic Gasxets :n >ninc pai
chies.

P
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WE BUILD “PEACE
OF MIND” INTO
EVERY GASKET

WE MAKE

Thig walve u2es 8 FLEXITALLIC Sdiral-Wound
Gaskel ehich adiusts autcmaticaily 10 changes
n lemperatyre! presiure CyGies.

It's a tig plus in valves, pumps, com-
pressors, heat exchangers, engines,
and fluid processing lines when you
know that the gaskets you used are not
going to let you down. A FLEXITALLIC
Spirat-Wound Gasket will not fall when
used in the application for which it
was designed. The engineers at FLEXI-
TALLIC help you seiect the proper
metal. the proper filler, and the gasket
density so that the gasket will have an
extra margin of safety to compensate
for emergency.loads.

Not ‘every spiral-wound gasket, of
course, is a FLEXITALLIC. But every
FLEXITALLIC Spiral-Wound Gasket is
engineered to provide a ieak-proof seal
even under severs sealing conditions
in all practicai pressure/temperature
ranges from vacuum to 15.000 psi and
higher; and from cryogenic tempera-
tures to 1900° F. ang higher. How can
FLEXITALLIC be so sure? Because
we've constructed mors spiral-wound
gaskets than anycne else in the world
ang we provide the engineering skill
required to assure a safe seal. Wa'll te
glad to share that engineer..g know-
how with you on your design prodlems.

We are ready to sarve you at any of
three plant lccations or from any
authorized FLEXITALLIC disintbutor ~—
consuit Yeilow Pages.

Send tor a Generai Catalog or Bulletin
171 on Design Criteria tcday.

e/& » o gpiRAL.
%m%a wOUND
4 GCASKETS

FLEXITALLIC GASKET COtPANY
9.0. Sos 680, Camdsn, N. J. 06104

HOUSTON: 6913 Laforte Rd.. Deer Pare, TR 77318
.03 ANGELES: 802 Soruce Lave Or., Wardar City, CA 90710

cemgnw

NC. 633

P1s
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End corrosion in gasket inventory

The gold Flexite Finish* for the metal gauge rings in Flexitallic Compression-Gauge
Gaskets is new. It is highly corrosion resistant when exposed to severest weathering
in open construction projects or in stock. The Flexite Finish provides for ease of
identification and a clean. long-lived instalation. Write for samples.

FLEXITALLIC CASKET CQ., 8th & Bailey Sts., Camden 2, N.J.

Represencatives in Principal Cities

c * .
TRADE ARK
*The god Fiztite Foash a4 v developmen? of the 7 ?

Flattulic Conet € (Ongnatory ot Speeal Noun, b ¥
~ . W - : . St g

Canstrugtion: - Regicter applind for v Atk name and S’\IAL-WQUND GASKITS
talor Flraralie Bliue 14 sur etelutise Slue-dyed

Cannliin auhedtns A'lee Lok (ar the Bue g zotd

.
il crathinanian s e matke ot Flewtalio qualiy. ’ W/r:"/ 3% ﬁINIsH
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‘CONSIDER
THE PRICE
OF GASKET-
_FAILURE!

’ failure Causes =+ o
’;‘I?:y Refinery Shutdowr

" .,““Mu-&

L A
e "
i - - b e s alloabue T
R LT

‘"j% you cansider the price of gasket
aafiiure . ..in danger to personnel...
I downtime of equipment . _ . in 103s
&7 of fluid...in labor costs for replace-

ments, you'll specity Fiexitalile.

Flexitallic Spiral-Wound Gaskets
.¢  are constructed with an extra margin
of safety. That's why enginesrs spec-
ity Flaxitallic where gaskets must not 7
fall. Availabie in aimaost any pressure/ ¢
temperature combination — (imited
only by the materials used in their
congtruction,

The applicalion engineering oro-
vided oy Fiexitailic and the extra
cars we take in manufacturing re-
suits In the right gagget, for the right
flange. o makq_;ugh'ﬁght seal. We

=JDave 3 manutaeturing plants and
" suthNestaed stributors in principal
~—=p8® yOur 10¢ai yellow pages.

' »

*
FLEXITALLIC QASKET COMPANY INC,
P.O. 8o 880. Camden. M J 36101 o $09/963-1130
HOUSTEN: Bas 760, Oeor Para, X 77338
713, 479249
108 ABGELLS: 502 Soruce Late Or., Harbor City. CASOT10
13/%4%7188

in (ngimeg: Flax:tatiic Gashats Limited
e NecRMondw:ke, Yorzghue « Telen: $57488
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NC. 639

SPIRAL-WOUND GASKETS
STYLE CG-R)

“Compressian-Gauge” Gaskets

for Ring-Type Jaints

G2
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Flaxitaliic Style CG-RJ Campression-Gauge
Gashet with outer ring. The compression-
gauge confines the gasket on the outside.

Typical position of Style C&NJ Gasm.
Oimension A ind P-D are control

tors of the application of Style
Gashet,

The mamimum available gasket seating
surface is the arey Defween 'he flange
orifice and the 10 of the ring groove. Use
of thus {ull space is not aiways necessacy,

COBLENCE &

USANER - 215 €35 @741

NG. 638

ST‘(LE CG-R)

Timprasentauge” Gaskets for Ring.Tyze e

The Flexitallic Style CG-RJ Gasket in effect converts a
ring-type joint into a male-and-female type joint, with the
outer ring of solid steel providing a compression stop and
centering device.

When the groove in a ring-type joint is worn or scored,
more bolt stress is a temporary solution, but there is 3 dan.
ger of overstressing the bolts. Eventually, the flange has to
be cut out of the line, and then welded back after the groove
has been re-machined. Style CG-RJ Gaskets prevent this
costly maintenance expense.

Style CG-RJ Gaskets are especially suitable for joints
where there is close manifolding of the piping. With the
Style CG-RJ Casket, the making and breaking of ring-type
joints is accomplished with minimum delay and mainte
nance expense. Only 1/16-inch breakaway is required, as
compared with ls-inch to 34-inch with conventional ring
gaskets.

It’s the spiral winding of the V-crimped metal plies, -

alternating with plies of filler, that gives Flexitallic Gas-
kets the spring-action or resiliency which is so valuable
where thermal shocks occur. Standard Style CG-RJ Gaskets
are manufactured of Type 304 stainless steel with Cana-
dian asbestos filler. Many other metals and fillers are avail-
able—check with the factory. Standard gauge rings are of
carbon steel. Standard gasket thickness before compression
is .175”. Standard thickness-of the gauge ring is 14"

P23
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O M STYLE CG-RJ FOR STANOARD A. S. & AING-JOINT FLaN3E

Type 304 Staintess Stesl and Flezitatlic “Biue™ Canadisn Ashestas. Original Gasket Thickness .17;' = 008"
3,32 Thck Cardon Stee! Outer Ring (V™ thick carbom steel rgs may De sudstituted 3t ng additomsl cest.)
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