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Analysis of Stress in an Unreinforced Universal Convoluted Bellows

Customer: Reference: Drawing/Sketch:
Design Parameters and Bellows Dimensions
Design Pressure . 86.00 psig Effective Area - 151.20 IN?
Design Temperature 1400 Deg.F Pressure Thrust 14,364 Lbs.
Bellows ID (Db) 12.750 IN, Convolution Height{w} 1028 IN.
Bellows OD 15.000 IN. SkirtLength (L) 1.000 IN.
No.Convs. (N} 6+6 Cp=0.644, Cf=16d41, Cd=1.763
Thlckness U8 _0.04§ IN. Band Thk, (tc) 0.250 IN.
No. Plies (n} 2 Band Length (Lc) ~1.000 IN.
Roll Size 0,400 IN. '
Convoluted Length (Lb) 8.250 IN, Bellows P No: P45
Bellows Pitch fa) 1.042 IN. C'Spool Length 23.5 IN, Lu=36 IN.

Compression
Extension

Design Movements: (Concurrent)

CIN. Lateral
0IN. Lateral

1.442 IN. Angular
0 IN. Angular

Bottom Qut Per Bellows = 0,401 IN. < 2.549 IN. Max,

0 Deg.
0 Deg.

Equivalent Axial
exc=0 exe=0
ey = 0.067, ey=0
etheta =0, etheta=0

Material Constants

Bellows Materiai: 8409-800H

Band Material: A479-316

Sa @ Amb 16700 psi Sa @ Amb 20000 psi
Sa@Temp 3000 psi Sa@Temp 2300 psi
Su @ Amb 70000 psi E @ Amb 28300000 psi
Su@Temp - 32000 psi E@Tamp 19200000 psi
E@Amb ' 28500000 psi Efficiency 0.85
E@Temp 21900000 psi
Efficiency " '1.00
Condition ' AsRolled
Design Analysis
Req'd Design Cycle Life 3,000 EJMA Squirm Pressure 345 psig
Actual Design Cycle Life 1,096,816 EJMA Max Safe Operating 98 psig
Max Safe operating pressure reflacts lowest
value of $1, 52, 84 or squirm. Both ends rigid,
Stress (@ Design < Allowable Stress Max Pressure

851 = 1807 psi 3000 psi 158 psig

§1 = 1670 psi 1955 psi 111 psig

82 = 2903 psi 3000 psi 98 psig

§3 = 631 psi

84 = 7647 psi

$3+84 = 8179 psi 9000 pst 105 psig

86 = 1128 psi

86 = 78263 psi

St= 85117 psi

Spring Rate Max Movement Max Force Max Morment
Axial 3,128 Lbs./iN. 0.000 IN. 0.00 Lbs,
Lateral 335 Lhs.IN. 1.442 IN. 483.07 Lbs, 8,702.1 in-Lbs.
Anguiar 1,317 in-LbsiDeg 0.000 Deg 0.0 in-Lbs.
Torsional ~ 72.17E+4 in-Lbs/Deg Max Torsion 0.0255 deg.
Miscellaneous Calculations

Bellows Weight 19.85 Lbs. Moment of Inertia 0.167 IN*
Developed Length 17.92 IN. Eq¢. Pipe Wall Thk. 0.664 IN.

This bellows has been designed in accordance with the latest edition and standards
of the Expansion Joint Manufacturers Association and industry accepted standards.
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