SENIOR FLEXONICS INC. SENIOR FLEXONICS INC.

PATHWAY DIV, REF: 215077 ITEN: 1 PATHWAY DIVISION
CUSTOMER REF; MDSP-1301/6301 SHEET 2 oF_2
DATE: 04/02/08 1058 REVISION 212772008
AUTHOR: Dru Moore ' APPROVED BY:

DESISN 1N ACCORDANCE WITH ASME B31.3, 2008 EDITION, APPENDIX X, AND THE STANDARDS OF THE EXPANSION
JOINT MANUFACTURER'S ASSOCIATICN, INC. 8TH. EDITICN.

UNIVERSAL BELLOWS DESIGN ANALYSIS
PLY TESTABLE BELLOWS DESIGN

DESIGN PRESSURE 3.4 BARg 345 KPa
DESIGN TEMPERATURE 300 DEG. C.
BELLOWS MATERIAL B443 Alloy 625 Gr. 1 (NOB525)
ALLOWABLE STRESS 241,545 KPa
ELASTIC MODULUS 192,303,448 KPa
WELD JOINT EFFICIENCY ’ 100%
DESIGN MOVEMENT CONDITIONS (mm, Deg) KPa KPa KPa
CONDITION CYCLES AXIAL7  AXIAL2 LAT 1 LAT 2 ANG 1 ANG2  PRESSURE 85 S8

A 1000 38.100 0.000 35.128 .0.000 0.00 0.00 345 1571 1443465
INSIDE DIAMETER 406.4 mm
OUTSIDE DIAMETER 462.0 mm
NUMBER OF CONVOLUTIONS & X 8 CONVOLUTIONS
MATERIAL THICKNESS 0.940 mm
NUMBER OF PLIES 2 PLIES
FREE LENGTH OVER CONVOLUTIONS 177.8 mm
INSTALLED LENGTH OVER CONVOLUTIONS 177.8 mm
TANGENT LENGTH 38.100 mm
UNIVERSAL LIVE LENGTH 6223 mm
§1 (TANGENT CIRC. MEMBRANE STRESS DUE TQ PRESSURE) 37.451 KPa
§2 (CIRC. MEMBRANE STRESS DUE TO PRESSURE) 14,187 KPa
S3 (MERIDIONAL MEMBRANE STRESS DUE TO PRESSURE) 2,455.8 KPa
S4 (MERIDIONAE BENDING STRESS DUE TO PRESSURE) ’ 48,344.4 KPa
§3+84 . - 50,800.1 KPa
S5 (MERIDIONAL MEMBRANE STRESS DUE TO DEFLECTICN) ' SEE TABLE ABOVE KPa
56 (MERIDIONAL BENDING STRESS DUE TO DEFLECTION) SEE TABLE ABOVE KPa
ST (STRESS RANGE FOR PRIVARY DESIGN CONDITION) 1,484,796 KPa
DESIGN CYCLE LIFE FOR PRIMARY DESIGN CONDITION 1,000 CYCLES
RATED CYCLE LIFE FOR PRIMARY DESIGN CONDITION 1,314 CYCLES
MAXIMUM DESIGN PRESSURE BASED ON STABILITY 14.6 BARg 1461 KPa
AXIAL SPRING RATE 287 Nfmm
LATERAL SPRING RATE 130 N/fmm
ANGULAR SPRING RATE 118 N-MDeg.
TORSIONAL SPRING RATE 1.239E+05 N-M/Deg. 1% ;o0 i
BELLOWS EFFECTIVE AREA ’ 1481 Cm*2 2
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