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1. SCOPE:

This SAE Aerospace Information Report (AIR) presents flexure fatigue strength of tube fitting joints in
the form of graphs showing applied deflection D and total calculated axial stress S versus number of
cycles to failure N. The graphs have been prepared from data obtained by actual testing conducted in
accordance with ARP1185.

1.1 Purpose:

The accompanying D/N (deflection versus cycles) and S/N (stress versus cycles) curves for tube
fitting joints are presented over the widest practical range to enable a designer to choose the
optimum design for a particular application. Requirements may vary from missile applications with a
very short cycle life to a commercial airplane application with a very long cycle life. S/N curves can
predict a life for projected designs where given stresses are forecast. D/N curves can compare
similar fittings used on different tubing with widely varying levels of elasticity. The curves may also
be used as the base line for qualification testing of alternate fitting joint designs.

2. APPLICABLE DOCUMENTS:

The following publications form a part of this document to the extent specified herein. The latest issue
of SAE publications shall apply. The applicable is;’sue of other publications shall be the issue in effect
on the date of the purchase order. In the event of conflict between the text of this document and
references cited herein, the text of this document takes precedence. Nothing in this document,
however, supersedes applicable laws and regulations unless a specific exemption has been obtained.
2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, Warrendale, PA 15096-0001.

ARP1185 Flexure Testing of Hydraulic Tube Fitting Joints
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3. INFORMATION:

The curve on the graph represents a minimum fatigue strength boundary. The apparent axial stress
has been calculated using Equation 1:

Pdg
S= emax E+ m
o} |
(Eg. 1)
where:
S = Maximum apparent total axial stress
emayx = Maximum measured axial unit bending strain
E = Modulus of elasticity for the tube material
P = Internal pressure
d, = Tube outside diameter
d; = Tube inside diameter
The deflection has been calculated using Equation 2:
5D L2
2
(Eqa.2)

where:
D = Double amplitude deflection at L
L = Length of tube per ARP1185
L; = Measured length of tube
D; = Measured double amplitude deflection at L;

All measured and calculated data used in preparing the graphs is presented in Appendix A.

PREPARED BY SAE SUBCOMMITTEE G-3B, AEROSPACE FITTINGS
OF COMMITTEE G-3, AEROSPACE COUPLINGS, FITTINGS, HOSE, AND TUBING ASSEMBLIES
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