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Definitions

P Load

d Lug Internal Diameter

c Lug Strap Width

t Lug Thickness

Y Angle from symmetric axis

Cosine Pressure Distribution +y

The accepted practice is to represent the radial pin-bearing pressure
acting on the lug hole inner boundary described by the following -y }}'/\%Q«Hp
expressions:
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Where W is measured from the symmetrical axis (as shown in figure 1.0). for Equation 1.0

Non-linear FEA has shown that when lugs are in compression the cosine distribution is a good representation of
actual pin loading for solid pins. However, for hollow pins the Gencoz distribution is a better representation.

Gencoz Pressure Distribution

Finite element models of lugs, for calculation of internal stress distributions and stress intensity factors, were
initially loaded using the distribution as described by equation (1.0). Resulting boundary stresses based on this
approach did not agree with stresses obtained from photoelastic test results.

A paper published by Gencoz, Goranson and Merrill has shown a deflection incompatibility between the lug and
pin. The findings from his work resulted in a trigonometric series being derived, see equation (2.0).
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The trigonometric series in equation (2.0) converges rapidly and requires few terms to obtain the correct pressure
on the inner surface. Figure 2.0 depicts the Gencoz distribution on a lug pin. Comparing the loading distribution
derived by Gencoz to photoelastic test results shows a good comparison of circumferential stresses with
differences of approximately 10%.

Figure 2.0 — Gencoz distribution on lug pin



APPENDIX - FEA Confirmation of Gencoz Loading Distribution
The diagrams below illustrate the effectiveness of the Gencoz distribution to represent a non-linear FEA using gap
elements. The base lug shape shows the profile of the lug bore prior to any loading. The other profiles show the

deflected shape of the lug bore after the application of:
Cosine distributed load (Equation 1.0) on the lug, with no pin acting as reinforcement

Gencoz distributed load (Equation 2.0) on the lug, with no pin acting as reinforcement
Mon-Linear Loading using gap elements between the lug and a pin. The pin having a D/t of 8.
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The deformed lug profile of i) and iii) show similar

The diagram below shows the tensile lcaded case.
magnitudes, proving that the Gencoz distribution is a good approximation in this situation.
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The deformed lug profile of ii) and iii) show similar

The diagram below shows the compressive loaded case.
magnitudes, proving that the Gencoz distribution is a good approximation in the compressive case.
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Simple FEA Example

Direction of
applied load

"(Gencoz" pressure distribution
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