(7 th Ed.)

Expansion
Joints

Anaconda Metal Hose



ANACONDA EXPANSION JOINTS....

Anaconda has produced flexible metal hose assemblies for over
sixty-five years and has developed a vast amount of knowledge in
the design, manufacture and application of metal hose and
expansion joints.

This experience combined with extensive testing has been used
to develop reliable expansion joint assemblies, available as
standard unitsin abroad range of sizes and types. They may also
be custom designed for unusual applications.

The design and performance data in this bulletin minimizes and
simplifies computations used in selecting the proper standard
Anaconda Expansion Joint unit for a given requirement.

High stresses induced in piping and ducting systems due to

temperature change have long been a problem. Five basic com-
pensating devices are:

CONTENTS...

PAGE

e BASIC TERMINOLOGY ..................... 3

e LINERS&COVERS ...............iinnn. 4

e GENERAL INFORMATION ................. 5-6

e CYCLE LIFE—MOVEMENT ................. 7-8

e EXPANSION JOINT SELECTION ............ 9

e INSTALLATION RECOMMENDATIONS..... 10
e SPECIFICATIONS:

SIZE 2" ... . 1

2 12

3 13

B 14

P 15

L3P 16

B 17

8 18

107 19

12 20

147 21

16" 22

18 23

20" . 24

24" 25

30" 26

36" 27

42" 28

48" .. 29

1. Inherent pipe flexibility . . . through use of properly propor-
tioned pipe runs and right angle turns. In many instances,
related component locations or lack of space render this
method impractical.

2. Pipeloops...generally very cumbersome and require exces-
sive space.

3. Packed expansion joints . . . slip joint type, absorb axial
movement only . . . need periodic maintenance.

4. Flexible metal hose ... only for lateral movement.
5. CORRUGATED METALLIC BELLOWS

Anaconda type of expansion joint ... compact . . . absorbs
movement in several directions.
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WHY AN EXPANSION JOINT WORKS ...

Anaconda’s Expansion Joint ratings have been established to produce a satisfactory cycle life for the Ex-
pansion Joint. Expansion Joint bellows are capable of movement in an axial, angular or lateral direction. These
motions are possible because of the ability of the convolution sidewall to deflect under load. The cycle life of any
bellows is directly affected by the magnitude of the deflection. This is evidenced in the catalog data covering
motion vs. cycles. The greater the motion for a given bellows the lower the anticipated life cycles.

BASIC TERMINOLOGY

¢ ANGULAR ROTATION
The displacement of the longitudinal axis of the Expansion
Joint from its initial straight line position into a circular arc.
Angular rotation is occasionally referred to as “rotational
movement”. This is not torsional rotation.

e AXIAL COMPRESSION
The dimensional shortening of an Expansion Joint along its
longitudinal axis. Axial compression has been referred to as
axial movement, traverse, compression, etc.

e AXIAL EXTENSION
The dimensional lengthening of an Expansion Joint along its
longitudinal axis. Axial extension has been referred to as axial
movement, traverse, elongation or extension.

e BELLOWS
The flexible element of an Expansion Joint, consisting of one or
more convolutions and the end tangents, if any.

e COLD SPRING OR PRESET
The pre-aligning of an Expansion Joint assembly such that in
the installed or cold position, the joint is offset one half the
expected movement so that when the system heats up, the joint
will move through its neutral position and end up in an offset
position on the opposite side of the centerline.

¢ COMBINED MOVEMENTS
Both axial and lateral movements absorbed by the same Expan-
sion Joint.

e CYCLE
One complete movement of an Expansion Joint from initial to
extreme position and return.

e CYCLE LIFE
Total number of cycles an Expansion Joint will absorb at rated
movement.

e DEFLECTION FORCE
Amount of force to cause movement in an Expansion Joint.

e EXTERNAL COVER
A device used to protect the exterior surface of the bellows of an
Expansion Joint from foreign objects or mechanical damage.

¢ FITTINGS
Welding nipples, fixed flanges or floating flanges attached to
the ends of the bellows section.

o INTERNAL SLEEVE
A device which minimizes contact between the inner surface of
the bellows of an Expansion Joint and the fluid flowing through
it.

e LATERAL DEFLECTION
The relative displacement of the two ends of an Expansion Joint
perpendicular to its longitudinal axis. This has been referred to
as lateral offset, lateral movement, parallel misalignment, direct
shear, transverse movement, etc.

e MAXIMUM TEST PRESSURE
Highest permissible pressure which can be exerted on an
Expansion Joint without causing objectionable deformation.

* MAXIMUM WORKING PRESSURE
Greatest pressure which can be exerted on the Joint during
operation.

e MOVEMENT
The dimensional changes which the Expansion Joint is re-
quired to absorb, such as those resulting from thermal expan-
sion or contraction.

* PIPE ALIGNMENT GUIDE
A pipe alignment guide is a form of sleeve or framework fas-
tened to some rigid part of the installation which permits the
pipe line to move freely only along the axis of the pipe.

* PIPE ANCHOR
Device used to firmly fix the location of a point in the piping
system. No movement should occur at the anchor point.

* PURGE CONNECTIONS
Purge connections, where required are usually installed at the
sealed end of each internal sleeve of an Expansion Joint for the
purpose of injecting a liquid or gas between the bellows and the
internal sleeve to keep the area clear of errosive and corrosive
media and/or solids that could pack the convolutions.

e RATED MOVEMENT
Rated movement is the maximum amount of movement (axial
compression, lateral deflection, angular rotation, or any com-
bination thereof) which an Expansion Joint is capable of
absorbing.

* SHIPPING RODS
Temporary supporting members attached to the fittings of an
Expansion Joint to prevent movement of the joint and retain
dimensional stability during shipping, handling and installation.

* SPRING RATE
The force required to compress or extend the Expansion Joint,
usually expressed in pounds per inch.

e THRUST AREA
Area over which the effects of pressure in an Expansion Joint
will produce a longitudinal force in the piping system.

* TIE RODS
Rods or bar devices for the purpose of restraining the Expan-
sion Joint from the thrust due to internal pressure acting on the
thrust area of the Expansion Joint, plus other specified forces.

e TORSIONAL ROTATION
The twisting of one end of the Expansion Joint with respect to
the other end about its longitudinal axis. This twisting produces
extremely high membrane stresses in the bellows. For this
reason, Expansion Joints must not be used to absorb tortional
rotation.

e VELOCITY
The speed at which the medium flows through the Expansion
Joint, usually specified in feet per second.



LINERS AND COVERS

LINERS (Internal Sleeve) AND EXTERNAL COVERS

A liner should be CONSIDERED AND USED where service conditions warrant, The purpose of a liner is to
minimize contact, smooth flow, control erosion and eliminate resonance caused by the medium passing through
the bellows.

An external cover should be considered if the unit is to be located where damage may occur. Expansion Joint
performance is materially affected by dented or otherwise damaged bellows. In vertical installations, the sleeve
should be attached at the upper end to prevent trapping of water, dirt or other foreign materials between it and
the bellows.

Where an Expansion Jointis furnished with internal sleeves, external covers, or tie devices spanning the bellows,
these components must be designed with adequate clearances to accommodate the lateral deflection orangular
rotation of the Expansion Joint. The amount of clearance required is directly proportional to the displacement
and, if the Expansion Joint is cold sprung 50%, these clearances can be reduced to a minimum. By this means,
internal sleeves of maximum diameter can be furnished, the overall diameter of an Expansion Joint incorporat-
ing external covers or tie devices minimized, and the design of external structures simplified.

Internal sleeves should be specified for all Expansion Joints, regardless of the metal of the bellows, in the
following cases:

a. Where it is necessary to hold friction losses to a minimum and smooth flow is desired.

b. Where flow velocities are high and could produce resonant vibration of the bellows. (This is dependent on the
diameter and media being conveyed).

c. When turbulent flow is generated upstream of the expansion joint by changes in flow direction, valves, tee or
elbow sections, cyclonic devices, etc. When sleeves are long or large in diameter and turbulence is high,
heavy gauge sleeves may be required.

d. Where there is a possibility of erosion, such asin lines carrying catalyst or other abrasive media, heavy gauge
sleeves should be used. At no time should the relatively thin bellows be directly exposed to erosion.

e. Where there is reverse flow, heavy gauge sleeves may be required to prevent buckling of the sieeve and
possible damage to the bellows.

f. Forhightemperature applicationsto decrease the temperature of the bellows and enable the bellows metal to
retain its higher physical properties. (To obtain a maximum effect, the Expansion Joint should not be
externally insulated.)

Internal sleeves should not be used where high viscosity fluids such as tars, etc., are being transmitted, since
these fluids may cause “packing up”, “coking” and “caking” which, in turn, may cause premature Expansion
Joint failure. Where the fluid is such that purging will effectively prevent the “packing up”, internal sleeves may
be used in conjunction with purge connections.

Where lateral deflection or rotation is present, the sleeve must be sufficiently smaller in diameter to provide
clearance between the O.D. of the sleeve and the I.D. of the bellows or pipe nipple. If this reduction of inside
diameter is objectionable, an oversize bellows or an alternate Expansion Joint design must be used, or the
Expansion Joint may be cold sprung.

Drain holes should be provided for sleeves in Expansion Joints for steam or liquid service when the flow
direction is vertically upward.



GENERAL INFORMATION

STANDARD SERIES OF ANACONDA EXPANSION JOINTS

SERIES ES, EL (one ply bellows)

ES and EL Expansion Joints are made from Type
321 Stainless Steel and are available as standard
units in pipe sizes from 2" through 48". Standard
E-Series units absorb pipe movement in various
combinations of directions. Standard Fittings: steel
welding nipples and steel fixed and floating flanges,
are attached to the bellows by inert-gas, shielded-
arc welding.

SERIES MS, ML (Two Ply), FS, FL (Three Ply)

MS, ML, FS and FL Expansion Joints are designed
for use where pressure and application require-
ments exceed the capabilities of the ES and EL
Series.

SHORT STYLE

«— A ——>

t

LONG STYLE

< A >

L

!

Standard E, F and M Series
Expansion Joints are designed
to take both axial travel and
lateral offset.

< —

SERIES EL, ML, FL

SERIES ES, MS, FS
Small amount of axial “A”,
slightamount of lateral “L” ora
combination of both move-
ments.

Large amount of axial “A” (full
rated amount in compression
and up to %" in extension),
small amount of lateral “L” or a
combination of both move-
ments.

HOW TO SPECIFY

Standard Anaconda Expansion Joints are identified by code numbers, derived from the Specifications

1. Pipe Size
2. Expansion Joint Series
3. Type Fittings

Long Style Expansion Joint—

r Series EL (one ply bellows)

TYPICAL CODE NO. — — — — — 6 EL

6" Pipe Size J

77

L Floating Flanges Both Ends—

Welding Nipple one end, fixed flange other end

Type EL77
EXAMPLES
Short Style Expansion Joint—
r__ Series MS (two ply bellows)
TYPICAL CODE NO. — — — — 42 Ms 14
42" Pipe Size J
Type MS14
NOTES

1. Special fittings can be supplied for individual requirements (including stainless steel).
2. Expansion Joints specified with any combinations of above fittings are considered standard units.



FLOATING FORGED
STEEL FLANGES

TYPE 77

All types E, M, and F Series
Forged steel or ductile iron—
150# ANSI O.D and drilling.
Integral end of bellows van-
stoned (flared) toretain flanges
and form gasket surface area.

FIXED FORGED
STEEL FLANGES

TYPE 44

ES, EL, MS, and ML Series—
Sizesthrough 24" - Forged steel
flanges, 150# ANSI O.D. and

drilling.

Sizes over 24" - 125# ANSI
flanges.

FS 44—sizes through 8" - 300#
ANSI flanges.

Sizes 10" - 24" - 150# ANSI
flanges.

Sizes over 24" - 125# ANSI
flanges.

FL 44—Sizes through 24" - 150#
ANSI flanges.

Sizes over 24" - 125# ANSI
flanges.

STANDARD TYPES OF ANACONDA EXPANSION JOINTS...

WELDING NIPPLES

(D

TYPE 11
Carbon steel welding nipples,
ANSI standard bevel. Schedule
40 pipe sizes through 12". %"
wall thickness for sizes 14"
through 48".

FLOATING PLATE
STEEL FLANGES

TYPE 77P

ES, EL, MS and ML Series—
sizes through 24" —150# ANSI
flatface O.D. anddrilling. Sizes
over 24" 125# ANSI flat face
O.D. and drilling.

FS 77P 300# ANSI O.D. and
drilling.

FL 77P 150# ANSI O.D. and
drilling.

FIXED PLATE
STEEL FLANGES

TYPE 44P
ES, EL, MS, ML Series—sizes
through 24”-150# ANSI flat face
O.D. and drilling.
Sizes over 24"-125# ANSI flat
face O.D. and drilling.
FS 44P—sizes through 8"300#
ANSI Raised Face O.D. and
drilling.
Sizes 10" through 24" 150#
ANSI raised face O.D and
drilling.
Sizes over 24" - 125# ANSI flat
face O.D. and drilling.
FL 44P—sizes through 24"
150# ANSI raised face O.D. and
drilling.
Sizes over 24" 125# ANSI flat
face O.D and drilling.



CYCLE LIFE e MOVEMENT

RANGE. ..

Cycle life requirements of different applications vary widely. A piping system that goes through a temperature-
induced movement cycle once a year is not comparable to one occurring once a day. The cycle life ranges of

Expansion Joints in these two systems must be set on a different basis.

In addition to a 7,000 cycle suggested minimum, the Specifications express rated movement in the 1,000 and
15,000 cycle range. This permits ready selection of a standard unit for a desired cycle life. For higher cycle life

requirements consult Anaconda Metal Hose.

EXPECTANCY ...

Anacondahas conducted extensive research and test programs to accurately determine the fatigue characteris-
tics of bellows used in Anaconda Expansion Joints. The end product of this research is presented in this bulletin.

The design engineer must allow for temperature, pressure or tolerance variations that cause abnormal motion.

TEMPERATURE...

Elevated temperatures reduce both rated movement for a given life cycle
and pressure capabilities of the Expansion Joint. To compensate, mul-
tiply both rated movement and maximum working pressure (from Speci-
fications) by the temperature compensating factor in the chart at right.
Standard Expansion Joints have an operating range from -20°F. to
+850°F. This is the generally accepted range for carbon steel fittings.
Special fittings are available for operating temperatures above and below
this range. Physical properties of the bellows alloy are affected by
temperatures.

EXAMPLE 1:

If working temperatureis +600°F, reduce both rated movement and maxi-
mum working pressure with the factor .74 from the table. For a 16 ML 44:
Rated working pressure is 100 PSIG multiplied by the temperature
compensating factor of .74. This reduces the maximum working
pressureto 74 PSIG. The axial movement capability for 1000 cycles
is 5.2 inches, multiplied by the temperature compensating factor of
.74. This reduces the axial movement capability for 1000 cycles to

3.85 inches.

EXAMPLE 2:

If the working temperature is +550°F, the temperature compensating
factor can be determined by the interpolation between 500°F and 600°F
from the table to obtain a factor of .76. For an 8" MS 44:
Rated working pressure is 200 PSIG multiplied by the factor of .76
reduces the working pressure to 152 PSIG. The rated axial move-
ment for 1000 cycles is 2 inches multiplied by the factor of .76, this
reduces the axial movement to 1.52 inches.

TEMPERATURE
TEMPERATURE °F. | COMPENSATING
FACTOR
Room Temp. 1.00
200 .94
300 .88
400 .83
500 .78
600 74
700 .70
800 .66
900 .62
1000 .60
1100 .58
1200 .55
1300 .50
1400 44
1500 40




1] AXIAL TRAVEL
Anaconda Single Short Type Expansion Joints will take their rated total axial
travel entirely in compression or entirely in extension. (See Figure 3). Anaconda
Single Long Type Expansion Joints will take their rated total axial travel entirely
in compression or up to %" of extension.
N - With both extension and compression, the sum of the movements should not
:‘: — ‘ exceed the total travel in the specifications.
(. _1
Figure 3
LATERAL TRAVEL
Anaconda Single Short and Single Long Series Expansion Joints will take the full
rated lateral travel on one side of centerline in 7,000 and 15,000 cycle column. In
the case of the 1,000 cycle column, the rated travel SHOULD be distributed in
accordance with Figure 4. If even distribution of total travel is impossible, then
travel on one side of centerline MUST NOT EXCEED the travel shown in the 7,000
r cycle life column.
!! i | il
“A” “B”
Figure 4

Recommended motion (M) distribution . . . equal on each side of centerline . . . is generally accomplished by
cold-springing the Expansion Jointinto posmon “A” atinstallation temperature The Expansion Joint will travel
to position “B” when temperature extreme is reached. See Figure 4.

COMBINED MOVEMENTS ...

The following equation has been developed to determine the suitability of an Anaconda Expansion Joint when
subjected to both lateral and axial movements simultaneously.

A L . A = Applied Axial Motion L = Applied Lateral Motion
A L

Ar = Rated Axial Motion Lr = Rated Lateral Motion

When the number exceeds 1, the selected unit will not render the desired number of life cycles.
If unable to select suitable standard unit, contact our Engineering Dept.



EXPANSION JOINT SELECTION

All Anaconda performance rating dataappliesto the
entire Expansion Joint. This eliminates considera-
tion of Spring Rate . . . the force required to extend
or compress the Expansion Joint (expressed in
pounds per inch).

Some piping engineers have considered Expansion
Joints on a “per convolution” basis which necessi-
tates computation of the performance and force
characteristics. This is not necessary with Ana-
conda Standard units, because deflection forces are
tabulated.

PROPER SELECTION

1. Determine from piping system specifications:
a. Pipe size
b. Maximum working pressure
c. Maximum working temperature
d. Type of movement (axial, lateral)
e. Amount of movement
f. Desired cycle life (number of cycles)

Suitable restraint must be designed into the pipe
anchoring and guiding arrangement of a piping sys-
tem utilizing Expansion Joints. Due to Anaconda’s
low profile construction, pressure thrust loads on
anchors and equipment are reduced.

Thrust area, working pressure, deflection force and
resistance to sliding friction are all influencing fac-
tors which determine the amount of anchoring to be
provided. See “Installation Recommendations”,
page 10.

2. With the Information in Item 1 and Specifications, select the proper type of Standard Anaconda Expansion

Joint. Check to make certain that:

a. Amount of movement and maximum working pressure (from Item 1) fall within limits of “Rated Movement
for Desired Cycle Life” and “Maximum Working Pressure” in the Specifications. If maximum working
temperature in Item 1 exceeds Room Temperature, “Rated Movement” and “Maximum Working Pressure”
values in the Specifications must be reduced with proper temperature compensating factor (see “Tempera-
ture”, page 7 and two examples, also fig. 3 & 4, page 8) before checking.

b. If axial and lateral movements are to be combined, check percentage of available movement to be utilized
by the Unit, using formula in “Combined Movements,” (page 8).

If all conditions in “a” and “b” above are met, the Standard Expansion Joint selected is suitable. If not, a
Non-Standard Expansion Joint should be considered or the piping system revised for a different arrangement of

Standard Expansion Joints.

3. Select Fittings and check over-all length of Unit in the Specifications. Suitable dimensional allowances can

then be made in piping system.

4. See instructions as to “How to Specify E, M and F Series Anaconda Expansion Joints” on page 5.

SPECIAL APPLICATIONS... See page 30. Contact nearest Anaconda Metal Hose Sales Office listed on back
cover for information regarding Non-Standard Anaconda Expansion Joints.



INSTALLATION
RECOMMENDATIONS

PIPING SYSTEMS

Anaconda Expansion Joints must be both correctly selected and properly installed for effective performancein
service. The reactions created by pressure and movement within the piping system should be carefully con-
sidered. The deflection loads and other influencing forces, including pressure thrust, must be recognized when
designing anchors and guides. The internal pressure acting on the thrust area of an Expansion Joint can cause
very high anchor loads. Thrust areas of Anaconda Expansion Joints are listed in the chart below. The following
precautions must be taken during installation:

e System arrangement must not create torque on

INTERMEDIATE GUIDE SPACING — FEET

10

Expansion Joints.

Piping centerlines should be precisely aligned for
axial movement.

Lateral movement should be divided equally on
each side of the normal pipe centerline wherever
possible.

Anchors must be of sufficient strength to with-
stand the thrust pressure of the pipe section (thrust
area of the Expansion Joint x maximum pressure).

Atinitial system pressurization, all pipe guides and
anchors must be secure and functioning.

Field pressure tests should be limited to 1.25 x the
maximum working pressure to avoid accidental
over-pressurization.

All shipping rods must be removed.

BELLOWS DIMENSIONAL DATA

MAX. MAX.
PIPE SIZE | BELLOWS | THRUST | PIPE SIZE | BELLOWS | THRUST
IN 0.D.IN AREA IN 0.D.IN AREA
INCHES | INCHES SQ.IN. INCHES | INCHES SQ. IN.
2 3% 5.5 12 14% 135
2% 3% 75 14 16% 181
3 4% 105 16 18% 233
3% 4% 13.5 18 20% 289
4 5% 17 20 22% 347
5 6% 27 24 26% 492
6 7% 37 30 32% 755
8 9% 62 36 38% 1070
10 12 97 42 44% 1460
48 50% 1885

RECOMMENDED MAXIMUM GUIDE SPACING—FOR STANDARD WEIGHT, CARBON STEEL PIPE
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MAX. PRESSURE — PSIG

Recommended Maximum Spacing of
Intermediate Pipe Guides for Applica-
tion Involving Axial Movement Only.
Values Based on Standard Weight Car-
bon Steel Pipe.

First pipe guide must be located within
four pipe diameters of Expansion Joint
... second guide must be within four-
teen pipe diameters of first guide. See
page 32.




Specifications—2" Pipe Size

ES EL
one ply one ply
S short style long style
‘\"(PE 5 flanged 200 80
{ its
0‘“‘“ uni
—um W ippled unit
A iopled unie 120 50
S e
pre PAL ?2) part
‘empe\; e note e 215009 215409
S
1 P\e overall
\Ne\d\“g NP length (in.) 6% 107%
approx.
“W weight (Ibs.) 1.5 2.2
M~ P 215259 215659
e
'ged ste overall 6% 9%
- <ed o length (in.)
nges approx.
R W weight (Ibs.) 10.5 1
t
-48 nupnaJoer T T
d
ora® overall _ _
ing ¥ length (in.
P2 Fiang®s wopror
ste W weight (I!;s.) - o
11 e er 216909 217109
ree
e S overall
gixed plat length (in.) 5%s 9%
nges approx.
ne 'XW weight (Ibs.) 9.8 10.5
part
- number - -
a P\ overall o
length (in.) -
ee\ approx.
weight (Ibs.) - -
1000
’11? \ cycles 0.9 1.8
red 10'° 7000
Ly me“\ n a cycles 0.6 1.3
) ove™M=. \nate
12l MO “des\9 15000
AX{es 101 cycles 0.5 1.1
nC e 3)
\e W note pounds per
¥e (s - inds 360 175
flect! 1000 cycles
xia (see note 4) -50 2.1
Forc ated 7000
a{\ um ;\ s cycles 31 1.3
\
yotad! entin 15000 05 11
mo\;e\:g na\ed cycles : :
de 10" 68 8
.20 107 12
.30" 141 16
aCR‘fc on 0 50" — 22
wnehes onter! 1.00" — 36
oY
n NOTES:
1. Nippled units can be provided to equal pressure capabilities of flanged units.
2. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.
3. See “Movements—Axial Travel”, page 8.
4. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
5. Specifications here pertain to Stainless Steel type 321 only.
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Specifications— 2" Pipe Size

ES ES
one ply one ply
short style short style
flanged
units 200 80
nippled units
(see note 1) 120 50
e er 215010 215410
overall 1 3
length (in.) AL 1%
approx.
weight (Ibs.) 2.2 3.0
part
number 215260 215660
overall 3
length (in.) 7% 1%
approx.
weight (Ibs.) 15 16
part . .
number
overall
length (in.) - -
approx. _ _
weight (Ibs.)
part
e ber 216910 217110
overall 1 ;
length (in.) 6% 10%
approx.
part _ —_—
number
overall _
length (in.) -
approx. . _
weight (Ibs.)
1000
cycles 0.9 2.0
7000
cycles 0.6 1.3
15000
cycles 0.5 1.0
pounds per
inch 590 280
1000 cycles
(see note 4) 49 2.1
7000
cycles .30 1.3
15000
cycles .25 1.1
10" 108 12
.20" 171 20
.30" 224 26
.50" — 36
1.00" _— 57
NOTES:
. Nippled units can be provided to equal pressure capabilities of flanged units.
. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.
. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
. Specifications here pertain to Stainless Steel type 321 only.

s w N =



Specifications—3" Pipe Size

ES | MS FS EL ML FL
one ply  two ply three ply one ply two ply three ply
short style | short style | short style Iong‘ style | long style | long style
flanged 140 o 575 | 60 120 180
ey | 120 240 575 50 100 180
aban . | 215011 | 215811 | 216311 | 215411 | 216061 | 216461
omgmany | 8% | 8% 1% | 13% 13% 15%
a rox. ;
weight (Ibs.) 4 51 7.5 4.9 6.9 10.4
apan 215261 | 215911 | 218111 | 215661 | 216161 | 218211
et i) 7% % 8%  in 117% 11%
weight (bsy| 17 19 29 18 20 24
part _ .
number - - - .
overall _
length (in.) - = — - - =
approx. - . o - o .
weight (Ibs.)
pant 216911 | 217811 | 217711 | 217111 | 217511 | 217911
torgth (in) 6% 6% 7% - 10% 10% 11%
a . ‘
weight (Ibs.) 15 16 28 16 18 27
part . . o - . .
number
overall _ - _ - _ .
length (in.) .
approx. . . . . . .
weight (Ibs.) .
1000 . ‘
cyoles 1.1 1 1.1 23 2.3 21
7000 A
cycles 0.7 7 0.7 14 1.4 15
15000 ~
ancles 0.6 e 0.6 12 1.2 11
poundsper | 530 1060 | 1590 | 265 530 825
(see note 4) 52 5 52 2.0 2.0 1.8
7000 . -
cyoles 32 o 32 12 1.2 11
15000 o - ;
oo 26 26 g 1.0 .09
10" 111 o0 333 15 29 46
20" 176 352 528 s 47 72
30" 232 69 | 32 64 99
50" — — - 42 84 130
1.00” — —_ f‘67 134 208
NOTES:

1. Nippled units can be provided to equal pressure capabilities of flanged units.
2. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of

those listed above, contact our Sales Office nearest you.

3. See “Movements—Axial Travel”, page 8.
4. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
5. Specifications here pertain to Stainless Steel type 321 only.

13



14

\

Specificatis—3‘/z" Pipe Sie

A )

ES |
one ply three ply |
short style %ﬁ ho short style
flanged -
inits 150 %%% ‘
nippled units
(;e': note 1) 120
nuprralger 215012
overall
length (in.) 8% 0
approx. . |
weight (Ibs.) 4.6 - ’
nupni:ger 215262 62 216162 |
overall ; '
length (in.) 7% i
approx. ’
weiglgt (Ibs.) 23
part
number — “
overall _
length (in.) —
approx.
weight (lbs.) -
nup:lger 216912 217512 |
overall »
length (in.) 6% '
approx.
weigm (Ibs.) 18.3
part _
number
overall .
length (in.)
approx.
weight (Ibs.) -
1000
cycles 1.1
7000
cycles 0.7
15000
cycles 0.6
ounds per
P inchp 600
1000 cycles
(see note 4) .46
7000
cycles .29
15000
cycles .24
10 154
20" 245
.30" 322
.50" _
1.00" —
NOTES:

abhw =

. Nippled units can be provided to equal pressure capabilities of flanged units.
. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of

those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.
_Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
. Specifications here pertain to Stainless Steel type 321 only.



Specifications—4" Pipe Size
ES FS ML
one ply three ply | two ply
short style short style | long style
flanged
units 180
nippled units
(s':e% note 1) 120
t
number | 215013
overall
length (in.) 9%
approx.
weigﬁ: (Ibs.) 5.4
naber | 215263 216163
overall
length (in.) 7%
approx.
weigﬁt (Ibs.) 17
t
nupni:)er 215363
1}
Ier?gvter:a(in.) 7%
a rox.
weigt':t (Ibs.) 16
t
nuber | 216913
overall
Iengvth (in.) 7%
a rox.
weigﬁt (Ibs.) 23
ahat | 217013 217613
overall
erginting | 6%
approx.
weight (Ibs.) | 2.1
1000
cycles 1.2
7000
cycles 0.7
15000
cycles 0.6
d
P meh | 625
1000 cycles
(see ngte 4) 44
7000
cycles 27
15000
cycles .23
10" 181
.20" 286
.30" 378
.50" —
1.00" —_—
NOTES:

. Nippled units can be provided to equal pressure capabilities of flanged units.

g b w N —

. Forelevated temperatures, referto page 7 for our pressure correction factor. For pressure in excess of

those listed above, contact our Sales Office nearest you.

. See "Movements—Axial Travel”, page 8.
. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
. Specifications here pertain to Stainless Steel type 321 only.
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Specifications—

5" Pipe Size

ES Vi FS ML
one ply three ply two ply
short style short style long style
flanged
nippled units
(s%% note 1) 100 ;
noaber | 215014 216314
overall
length (in.) 10 12
approx.
weigt':t (Ibs.) 7.3
art |
naber | 215264
overall 8
length (in.)
approx.
weigﬁt (Ibs.) 22
art
naber | 215364
overall
length (in.) 8
approx.
weiggt (I)Ls.) 22
art
number | 216914 217514
overall
length (in.) 8
a rox.
weigﬁt (Ibs.) 29
part
number 217014 217614
1}
ergining |7
approx.
weight (Ibs.) 29
1000
cycles 1.3
7000
cycles 0.8
15000
cycles 0.7
pounds per
inch 490
1000 cycles
(see note 4) 44
7000
cycles 27
15000
cycles 23
10" 177
20" 279
.30" 370
.50" —
1.00" -
NOTES:

N =

. Nippled units can be provided to equal pressure capabilities of flanged units.
. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of

those listed above, contact our Sales Office nearest you.

g w

. See “Movements—Axial Travel”,
. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
. Specifications here pertain to Stainless Steel type 321 only.

page 8.



Specifications—

' Pipe Size

T

ES FS ML
one ply three ply two ply
short style short style long style

ENT
wny 80

Jpart | 215015

gt iny | 10%
weight (bs.)| 9.4

nimper | 215265

Ie:g‘;,tel:?liln.) 87
weight (Ibs) | 28

s | 215365 3

emaraty | 8% 0% |
weight (Ibs)| 28

nbaer | 216915 | 217715 |

engih (ny | 8% | su |
weight (bs)| 33 \
ennginy | 7%
weihi(bs) | 33
oo

w10

cycles 0.8

POURERP" | 525
S| e |

| w0

18000 25 1

10" 225 \;(

.20" 354

30" 468

50" —_

1.00" —
NOTES:

. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

_ Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.

b w N =
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Specifications—8" Pipe Size

cy

nds
corce %0

red

reaultdy atere!
BN e
‘mc“es\‘::en\e‘““
no¥

ES | FS ‘ ML
one ply ¢ three ply two ply

short style | | short style { long style
“onie. | 100
Teeenoteq)| 80
niaber | 215017
ler?g‘]lfl:a(::m) 12%
weaigl’;’tr ?I):.).s.) 17
part

number 215267

Ie:g‘;’tel: a;:In) 10% |
weaiglﬁtn()lxt;s.) 40 « | 123
bt | 215367 | 216017 | 216417
lenginginy | 10% | L 12%
weight(bsy| 37 | B 125 |

e | 216917 | 217317 | 217717 | 2 217517
Ie:;tel:a(:ln.) 9% | 9% 10% 16%

weaigr‘\){c()l);).s.) 48
nupna1ger 217017
raony | 9%
weaigr'\,{ ?Iﬁs.) 49
oo | 20
e |12
Som |10
P nen | 460
;s()eoeorlcggis; 59
oo | a8
R

10" 205 mﬁ\{
b “m&:
i R

.20" 323

.30" 427

.50" —

1.00” —
NOTES:

1. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

. Total travel must be distributed. See “Movements—LateraI Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.

N
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Specifications—10" Pipe Size

ES | | Fs | ML
one ply . three ply ¢ two ply
short style | s short style | long style
fl d
e | e0 | w0 | 20 |
ippled units |
lsee note 1) 80 280
nimber | 215019 | 215819 216069
1]
it | e | e o |
approx. | |
weight (Ibs.) 23
nomber | 215269 69 | 216169
Il
ler?gtel:a(in.) 10% 6 '
approx.
weight (Ibs.) 56
part
number
1]
le:g‘lfgi:in.) 10%
a rox.
weight (Ibs.) 53
t
nimber 216919
overall
Iengtha(in.) 9%
rox.
weight (bs) | 60
t
e ber 217019
overall
length (in.) 9%
rox.
weight (Ibs.) 60
1000
cycles 2.3
7000
cycles 1.4
15000 1.2
cycles :
ounds per
P uirr‘mchp 450
1000 cycles
(see ngte 4) 53
7000
cycles 33
15000 27
cycles
10" 316
.20" 500
.30" 660
50" -
1.00" -
NOTES:

bW N —

. Nippled units can be provided to equal pressure capabilities of flanged units.
. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of

those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.
. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
. Specifications here pertain to Stainless Steel type 321 only.
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Specifications—12" Pipe Size

Es | Ms | Fs | EL | ML
cneply | twoply three ply one pl two ply

short style | short style | short style | long style | long style

flanged - -
e | o0 MO 0 SRS 70
nippled units 70 . 140 290 35 20

(see note 1)

number

i 215020 | 215820 | 216320 | 215420 | 216070

overall

overat | 12% | 12% 14% | 19% | 19%

weight (bs)| 31 3 | 52 | 44

number

part | 515270 | 215920 | 218120 | 215670 | 216170

engmgny | 10% [ 12 | 1% | 16k | 18%
weight (bs) | 91 142 144 | 94 | 148
patt 215370 | 216020 | 216420 | 215770 | 216270

number

overall

length (in) | 10% | 12 12 - 16% | 18%

we?gpr':tr?lxﬁs.) 88 18 147 8 | 101

part [ 016020 | 217820 | 217720 | 217120 | 217520 | 217920

number

ooverall 1 o% | e | 10% 16% | 16% | 16%
approx 89 | 98 | 1a4 || @l | 102 fdm2

weight (Ibs.) o . . .-
part 217020 | 217420 | 217820 | 217220 | 217620 | 218020

number

lengtnin) | 9% 9% | to% | 15% . BE 167/3
wernbtbs)| 90 8 178 o 104 155
eyctos 2.8 o8 26 85 5.5 '=.!j51.;»1«
Jooo, 17 e 16 34 |
oo | 14 |44 | 13 | 28 | 28
poundsper | 450 | g40 | 1350 | 210 | 420
loocycles | 55 | 85 | .51 2 22
Joso. 34 | 3 14, | 14
15000 28 28 26 . Bx
10" 404 808 1304 50 100
20" 635 1270 | 2074 79 | 158
30" 840 1680 o716 | 108 | 207
50 — - — 145 | 290
1.00" — - — 231 | 462
NOTES:

1. Nippled units can be provided to equal pressure capabilities of flanged units.

2. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

3. See “Movements—Axial Travel”, page 8.

4. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

5. Specifications here pertain to Stainless Steel type 321 only.



Specifications—14" Pipe Size

ES | Fs ML
oneply | ﬁé three ply two ply
short style | short style | long style
it 60 | 225 110
'}L‘L‘I!i%{‘e“i'f 50 00 | 225 70
Jhat | 215021 | 215821 | 216321 216071
lengininy | 14% | 6% 207
weight (Ibs.) 27 ' 5 | 50 47
WP | 215271 | 215921 | 218121 216171
eeral L 1% | 118 | 13% 17%
weight (bs)| 106 190 126
noaper | 215371 ( - 216271
lenainny | 11% — 17%
we?gﬁ{?l’;s.) 97 -1 — 118
Pt | 016921 | 217821 | 217721 217521
emgmny | 11% s | 1% 17%
weaigugt"(,n);s.) 121 . 175 141
nimber | 217021 1 —~ 217621
length (n) | 10% — 16%
weight (Ibs.)| 122 . - 143
cycles 2.9 | 29 5.2
evclos 1.8 | 18 3.2
drcies 15 | 15 2.7
poundsper | 650 | 1950 720
oy | 58 58 58 1.9
cycles 35 N 35 11
o | 20 | 29 | 29 0
107 648 | 12 1944 224
20" 1020 40 | 3060 353
30" 1350 | 2700 | 4050 465
50" — . é’i‘ — 650
1.00” — "”  . 5 ”” — 1040
NOTES: —

aHhw D=

. Nippled units can be provided to equal pressure capabilities of flanged units.
. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of

those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.
. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
. Specifications here pertain to Stainless Steel type 321 only.
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Specifications—16" Pipe Slze

ES
one ply
short style
et | 50
4
number | 215022
|er?;§:7:|n.) 147%
wezi‘glgt" t()l):).s.) 31
apa | 215272
Ier?gvfr: aZ:In) 11%
weight (bs) | 127
nupna1ll::er 215372
length (in) | 11%
webi sy | 127
bmner | 216022
length (in) | 11%
weaigr’:{‘(,l)gs.) 145
e | 217022
engny | 10%
weaigle{ ((,I):).s.) 146
%% | 2o
oo | 18
E
P | 740
(S0 erses | 51
A
EEE
10" 940
.20" 1480
.30" 1960
.50" —
1.00" —
NOTES:

)
ML
three ply | two ply
short style _ long style

216172

17%

216272 |

217522 |
|
o

217622 |
16% |

1. Nippled units can be provided to equal pressure capabilities of flanged units.

\S]

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of

those listed above, contact our Sales Office nearest you.

g w

. See “Movements—Axial Travel”, page 8.
. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.
. Specifications here pertain to Stainless Steel type 321 only.



Specifications—18" Pipe Size

ES FS ML
one ply three ply | two ply
short style short style long style
et | 45
Topied sl 40
ahan .| 215023
|e:;31”2:|r\.) 15%
weight (s | 36
pant 1 515273
engintny | 12%
webhisy| 181
Jpart 1215373 ~ .~
coghin) |12 |
sy 19
ngnny | 12%
wonhi ey | 146
part | 217023 ’
Ier?;tet:a(:ln.) 1% ‘
e 148
AT
RS
R
poundeper | 750
mE | o
oo | o
|
107 963
20" 1520
30" 2010
.50" -
1.00” -
NOTES:

(S0~ @S] N =

. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.
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24

ES
oneply |
short style | |
fl d ‘ , , :
ippled units , . ‘
ey o | [« |
nimber | 215024 ’ 1 216074
I}
|e:;fhra(in.) 14%
approx.
weight (Ibs.) 37
apat | 215274
]
|e:;$hra(in.) 10%
approx.
weight (Ibs.) 150
t
nmber 215374
1]
Ier?;tel:?in.) 10%
weaigll:{ ?I)l(a's.) 150
nimber | 216924 | 2173 | 217524 |
i} - !
S | |
OX. L L :
weii’glg{ (I):)s.) 186 I . | §t
t ’ / .
nup:\Ler 217024 217624
I L
Ie:;tel:a(in.) 10%
wonhithey| 188
1000
cycles 2.5
7000
cycles 1.8
15000 1.5
cycles
ds per
pouir:“:hp 430
1000 cycles
(see r::gte :) .36
7000
cycles 22
15000 18
cycles
10" 1300
.20" 2050
.30" 2720
.50" —_
1.00" -
NOTES:

b w N =

. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.



Specifications—24" Pipe Size

ES FS ML
one ply three ply two ply
short style short style long style
Tanie 40 180 80
ippled units
n(ze% noten;) 25 180 36
e, | 215026 216331 216076
lemgtnin) | 14% 17% 21%
a rox.
weigtr:t(()ﬁ)s.) 44 80 81
apant | 215276 218126 216176
lemgtniny | 11% 14% 187%
a .
weight (bs.) | 239 445 276
part
-ah number - — —
;ged overall
ing FO length (in. — - —
71021 1ange° et )
ste W weight (Ibs)|  — — —
1 e | 216926 217726 217526
s‘ee overall
gixed plate length (in.) 1 1% 18%
a“ges approx.
A W weight (Ibs) | 233 302 270
8P bt | 217026 — 217626
- \ale overall
F\oa:\\‘,_‘a:ges length (in.) 10% - 15%
\e€ oX.
s W b | 298 - 274
1000
_—rn:d o cy:;es 2.5 1.6 5.2
xa : 7000
Ma“"m\;‘:\e‘“e‘-‘;:;\ed cycles 1.8 1.0 3.8
. \
axi@\ Tyor 4 15000 15 0.8 3.1
e 3and® .
O Gee O\ PoundsPer | 520 3270 490
o
\ectO e 6) 1000 cycles
M\a;“{see n‘;‘ (see note 4) .30 16 1.3
torc (ate 7000
« UM .18 .10 0.8
Max \efa‘ ches cycles
vora V2 pin i 15000
veme' e cycles 15 .08 0.7
MO 1esia"?™ " e 6)
‘°'c\e wte (se® 10" 1970 12700 448
cy
nds -20" 3090 20200 715
gorce % ‘\’:u 930
ire 30" — —
(@A iE L ater®
acxec\"onx\‘ .50" — — 1320
n " o) en“o‘e 6) 1.00" — — 2080
o
" (se® NOTES:
. Nippled units can be provided to equal pressure capabilities of flanged units.
. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.

. These specifications do not apply to long style 77P series: refer to our Sales Office nearest you. 25

osbwW N=
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Specifications—30" Pipe Size

oneply | twopl three ply ) | I ly
short style | short style | | lor
flanged
units 40
nippled units
(see note 1) 24
t
nomber | 215030
overall
length (in.) 14%
approx.
weight (Ibs.) 56
part
number 215280
cverall
length (in.) 113,
approx.
weight (Ibs.) 320
part
number -
overall
length (in.) -
approx.
weight (Ibs.) -
part
number 216930
overall
length (in.) 1%
approx.
weight (Ibs.) 37
part
number 217030
overall 3,
length (in.) 10%
approx.
weight (Ibs.) 377
1000
cycles 2.5
7000
cycles 1.8
15000
cycles 1.5
pounds per
inch 665
1000 cycles
(see note 4) 24
7000
cycles 15
15000
cycles 12
10" 3460
20" 5440
.30" —
.50" -
1.00” -
NOTES:

Do hW N =

. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

. Total travel must be distributed. See “Movements—L ateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.

. These specifications do not apply to long style 77P series: refer to our Sales Office nearest you.



Specifications—36" Pipe Size

ES | | FS | EL | ML
one ply three ply | | two ply
short style short style T | long style
| e | m | s |
nippled units | |
(spez note 1) 20 | :
t
number | 215036 216343
overall
Ieng‘;th (in.) 14%
approx. |
wea&’?: (Ibs.) 67
neaber | 215286 [ 218136 |
1} | | |
length (in.) 1%
approx.
weigr?t (Ibs.) 487
part
number -
overall
length (in.) -
approx.
weight (Ibs.) -
et | 216936
overall
length (in.) 1%
a rox.
weigl':t (I);)s.) 497
art
niaber | 217036
1}
Ie:gvtel'nra(in.) 10%
a OX.
Weigﬁ{ (I):)s.) 504
1000
cycles 2.5
7000
cycles 1.8
15000
cycles 1.5
d
Poneh ™" 800
1000 cycles
(see ngte 4) 20
7000
cycles 12
15000
cycles 10
10" 5870
.20" 9250
.30" —
.50" —
1.00” —
NOTES:

onsrw M=

. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

See “Movements—Axial Travel”, page 8.

. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.

. These specifications do not apply to long style 77P series: refer to our Sales Office nearest you.
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Specifications—42" Pipe Size

ES FS ML
one ply three ply two ply
short style short style long style

flanged

nippled units

24
part
number 215042 216349 216092

overall

length (in.) 14 17
a rox.

weigﬁ: (bes.) 78 V 141

art
number | 215292 218142 216192

overall

length (in.) 11% 11%
approx.
weight (Ibs.) 678 742
- =

weight (Ibs.) —

t .

number | 216942 217542

Ml '

Ie:g‘lfga(in.) 11%

number -
overall

length (in.) —

weight (Ibs.) | 641 705
nimber | 217042 | & | 217642

lemginGny | 10% :

woemi sy | 648
c:/?:?gs 2.5 . :
cze:?gs 1.8 . '
cycles 15 _ ;

PouRGRP’ | 940
e | T
ereles R
aycles 09
10" 9160
20" 14400
30" —
50" —
1.00" —
NOTES:

. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

_ Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.

. These specifications do not apply to long style 77P series: refer to our Sales Office nearest you.

oUbhwW ND=



Specifications—48" Pipe Size

ML
two ply
long style

FS
three ply
short style

ES
one ply
short style

flanged
units

25

nippled units
(see note 1)

15

part
number

215048

216355

overall
length (in.)

14%

approx.
weight (Ibs.)

89

part
number

215298

overall
length (in.)

13%

approx.
weight (Ibs.)

877

part
number

overall
length (in.)

approx.
weight (Ibs.)

part
number

216948

217548

overall
length (in.)

117

approx.
weight (Ibs.)

756

part
number

217048

217648

overall
length (in.)

10%

approx.
weight (Ibs.)

764

1000
cycles

2.5

7000
cycles

1.8

15000
cycles

1.5

pounds per
inch

1090

1000 cycles
(see note 4)

.15

7000
cycles

.09

15000
cycles

.08

10"

15150

.20"

.30"

.50"

1.00”

NOTES:

ouhWw N =

. Nippled units can be provided to equal pressure capabilities of flanged units.

. Forelevated temperatures, refer to page 7 for our pressure correction factor. For pressure in excess of
those listed above, contact our Sales Office nearest you.

. See “Movements—Axial Travel”, page 8.

. Total travel must be distributed. See “Movements—Lateral Travel”, page 8.

. Specifications here pertain to Stainless Steel type 321 only.

. These specifications do not apply to long style 77P series: refer to our Sales Office nearest you.
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SPECIALS...
NON-Standard ANACONDA

EXPANSION JOINTS

For applications beyond the operating ranges of standard Anaconda Expansion Joints, our engineering staff
and manufacturing facilities are available to assist you with your piping problems. Call the sales office nearest
you (listed on back cover).

* Available in sizes up to 12 feet (144 in.) diameter
* For higher pressure capabilities, 4 or more plies are available.
* Other alloys available (Standard is type 321 S.S.)

—Stainless Steel Type 316L —Incoloy 800
—Stainless Steel Type 304L —Incoloy 825
—Monel 400 —Inconel 625
—Cupro Nickel —Inconel 600
—Carpenter 20 —Aluminum
—Titanium

SPECIAL CONSTRUCTION TYPES:

* Universal * Tied

* Pressure balanced * Dual

* Hinged * Pedestal
* Gimbal




THRUST AREAS & FORCES

THRUST IN PIPING SYSTEMS ...

1. Suitable restraint must be designed into the pipe anchoring and guiding arrangement of a piping system
utilizing Expansion Joints.

2. Thrust area, working pressure, deflection force and resistance to sliding friction are all influencing factors
which determine the amount of anchoring to be provided.

BELLOWS DIMENSIONAL DATA

MAX. MAX.
PIPE SIZE | BELLOWS | THRUST PIPE SIZE | BELLOWS | THRUST
IN O.D.IN AREA IN O.D.IN AREA
INCHES INCHES SQ. IN. INCHES INCHES SQ. IN.
2 3% 5.5 12 14% 135
2% 3% 7.5 14 16% 181
3 4% 10.5 16 18% 233
3% 47 13.5 18 20% 289
4 5% 17 20 22% 347
5 6% 27 24 26% 492
6 7% 37 30 32% 755
8 9% 62 36 38% 1070
10 12 97 42 44% 1460
48 50% 1885

3. When an Expansion Joint is pressurized an internal thrust force is created. Force is developed due to the
internal pressure acting on the effective cross section area of the bellows. This area is called the thrust area,

and is tabulated above.

4. In order to evaluate the loads upon piping, supports, or equipment, it is necessary to determine the forces
required to move an Expansion Joint. The catalog contains force data for the standard units offered. This data

is expressed as the force required to move a bellows unit 1" axially. Lateral force data is also tabulated.

5. Ina piping system containing Expansion Joints, itis sometimes impractical to use main anchors to absorb the
pressure thrust or to transmit this force to the connected equipment. In such cases, the proper use of tied,
hinged or gimbal Expansion Joints can solve the problem. The use of such Expansion Joints require that the
connections between the pipe and the tie rods, hinges or gimbals be properly designed to absorb the forces

imposed by the pressure in the piping system.

The thrust absorbing members of an Expansion Joint (tie rods, hinges, gimbals and attaching structures) are
normally designed to restrain only the pressure thrust developed within the piping system and the force

required to move the bellows.

If other forces are considered in the Expansion Joint design, this fact, along with information regarding the
magnitude and direction of these forces, must be provided to the Expansion Joint designer. These additional

forces to be considered include the following:
a. Unsupported weight of connecting pipe and insulation between a pair of bellows.
b. Weight of contained fluid under operation and/or test conditions.

c. Wind, earthquake and/or impact loads.

The effects of temperature and flow conditions must be accounted for in conjunction with the above forces and

loads.
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APPLICATIONS FOR
AXIAL MOVEMENT
ABSORBING AXIAL MOVEMENT IN PIPING SYSTEMS

Component spacing is extremely important. Expansion Joints should be near anchors . . . alignment guide #1
near Expansion Joints . .. relationship of guide #2 to guide #1 and positioning of additional guides along pipe

should be as shown in diagrams.

MAIN
ANCHOR
— - 1
== T =S
4 3 2 1
MAIN GUIDES

ANCHOR

DIAGRAM #1 Single Expansion Joint used to absorb axial pipe line
movement and positioned as shown between two main anchors.
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DIAGRAM #2 Two Expansion Joints in longer pipe run than that
shown in Diagram #1. Intermediate anchor between main anchors
forms individual expanding and contracting sections. Expansion
Joints are installed between intermediate and main anchors.
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DIAGRAM #3 Expansion Joints, guides and anchors, absorbing
movement in piping layout with branch connection. Anchor at the
junction serves as a main anchor and is designed to resist thrust

from the branch line Expansion Joint.

MAIN

ANCHOR ANCHOR
= f—l B et B et |
=S} === [ ==
4 3 2 1 1 2 3 4 MAIN
RED R
GUIDES UCE GUIDES ANCHOR

DIAGRAM #4 Expansion Joints, guides and anchors absorbing
axial pipe line movement in a piping system having a reducer. One
main anchor at reducer (center of diagram) is designed to resist the
differential in the thrust of both expansion joints.

FOR RECOMMENDATIONS ON GUIDE SPACING, SEE PAGE 10

Pipe guides and anchors are essential to the proper functioning of expansion joints and are the responsibility of
the piping designer. His knowledge of the total system will determine how many guides and anchors must be

used and their locations.
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APPLICATIONS FOR
LATERAL MOVEMENT

SINGLE EXPANSION JOINT

MAIN ANCHOR

Figure A shows an arrangement in which the Expansion
Joint is installed in a short piping leg and the expansion is
absorbed as lateral deflection. The longer piping leg is free of
compressive pressure loading and requires only an in-
termediate anchor and directional guiding. The functions of
the directional main anchor and the pipe guide are combined
in a single device.

PI'PE ALIGNMENT GUIDE

INTERMEDIATE

ANCHOR
— pu
DIRECTIONAL MAIN ANCHOR Movement
FIGURE A

INTERMEDIATE
ANCHOR

Movement ‘

A single expansion joint can absorb combined axial and
lateral movements. The Expansion Joint is located at one
end of the long piping run with main anchors at each end.
Guides must be properly spaced to provide for both move-
ment control and protection of the piping against buckling.

PIPE ALIGNMENT GUIDES
MAIN ANCHOR

i

\
AR , }JUUHH

DIRECTIONAL -
MAIN Movement
ANCHOR
FIGURE B

The anchor atthe left (Figure B) isa directional mainanchor
which absorbs the main load in the direction of the Expan-
sion Joint axis and permits the growth of the short piping leg
to act upon the Expansion Joint as lateral deflection.
Because the main anchor loading exists only in the piping
segment containing the Expansion Joint, the anchor at the
end of the shorter piping leg is an intermediate anchor.
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APPLICATIONS FOR LATERAL
MOVEMENT, CONTINUED

INTERMEDIATE
ANCHOR

When the piping configuration permits, the use of tie rods
adjusted to prevent axial movement simplifies and reduces
the cost of the installation (See Figure C).

Consequently, the growth of the longer pipe is absorbed by
the tied Expansion Joint as lateral movement. This arrange-
ment eliminates the need for main anchors.

Appreciable lateral deflection causes shortening of the
Expansion Joint resulting from the lateral displacement of
the tie rods. The piping should be flexible enough to absorb
this deflection.

— = INTERMEDIATE
- - ANCHOR

PLANAR PIPE ALIGNMENT
GUIDE

<=

Movement

FIGURE C

UNIVERSAL EXPANSION JOINT

Where large amounts of lateral movement are encountered, a Universal
Expansion Joint should be used (See Figure D on Page 35).

If necessary, the Expansion Joint should be designed to fill the entire
piping leg so its expansion is absorbed within the tie rods as axial
movement. The movement of the horizontal line is absorbed as lateral
deflection by the Universal Expansion Joint.

Only intermediate anchors are required since the pressure loading is
absorbed by the tie rods. However, directional piping guides must be

provided.

WHERE A UNIVERSAL EXPANSION JOINT MUST ABSORB AXIAL MOVEMENT OTHER THAN ITS OWN
THERMAL GROWTH, IT CANNOT FUNCTION AS A TIED EXPANSION JOINT AND MUST BE USED IN
COMBINATION WITH MAIN ANCHORS TO ABSORB PRESSURE LOADING.

34



i 9> INTERMEDIATE ANCHOR

UNIVERSAL EXPANSION
JOINT, CONTINUED

Growth in entire | i

piping leg is ‘ | ‘ As a direct result of increasingly high operating

between tie rods : J'J pressures and temperatu_res, and hghter bunld.mg

as axial ﬂ; ' "“'j construction methods, universal Expansion Joints
1 are finding increasing use in steam and hot water

i distribution systems where, due to their ability to
| ’ absorb large amounts of movement with minimum

guiding and anchoring, they offer impressive
savings in overall cost.

I
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FIGURE D

APPLICATIONS FOR
ANGULAR MOVEMENT

PIPE AéI.JIGDNEMENT PLANAR PIPE ALIGNMENT
ANCHOR . - tion of the Hinged Expansion Joint. It is
' 1 | . possible to eliminate expansion joint C if the
0 ° - I \ horizontal piping runs are sufficiently long
B U N\ \ enough to absorb motion by bending. The
© g amount of bending deflection can be con-
X o B trolled <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>