Appendix B

MATHEMATICSFOR THREE PIN
COUPLING

Geometry of Coupling:
Main Diameter of Pin: dfy) = Bmm ;9 Spring Pin
Diameter ufReIlefArfa: . d,i— Simam o
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Applied Forces and Moments:

Force in X Direction (N):
Force in Y Direction (N):
Force in Z Direction (N):
Moment in X Direction (N-m).
Moment in ¥ Direction (N-m):
Moment in Z Direction (N-m):
X Location of Forces (mm):
Y Location of Forces (mm):
Z Location of Forces (mm):
X Rotation of Forces (deg):

Y Rotation of Forces (deg):

Z Rotation of Forces (deg):

Fy:= ON
Fy = 15N
Fz:= ON
My = ON-m
My := ON-m
Mgz = ON-m
% = Omm

¥ = Omm

z = Dmm
%yt i= Odeg
Yiot = Odeg

Zyt := Odeg

Spring Pin
Anvil Pin
Left Pin
Right Pin
Matching

Flange
Geometry

Geometry
Center
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End Displacement of Pin:
Ol — el
¥yi= S

Moments of Inertia:

¥ = 1.5mm

thll := @ Ifgl = %-rr-rfu]fl Ifn = 402‘124:11:1\4

fe] = ? Ie] = %-.’t-rmlzz Iye] = 61.359 rn.m4

Additional Lengths:
Total External Pin Length: Lpin = Lyel + Lforce Lpin = 801m
Length to Force Location on Pin: L Lk L{‘ozrce Ly = 70

Force Acting at End of Pin like a Simple Cantilever Beam for Deflection of y:

Forces for Deflections on Pin with Full Diameter;

-3.E-L
Fpan = .. Fra = 2474N
3
Lpin
Forces for Deflections on Pin with Relief Diameter:
-3.E1
Fpii= ™ By = 37I5N
b
Lpin

Bending Moment and Stress at Base of Pin:
M := Frls M = 2643 N-m

M- tye]
T =

el & - 107.66610%Pa

If more complex pins are used (ie. changing cross section along pin length), then force and
deflections must be adjusted to reflect the change. This analysis assumes that the reliefe
diameter will bend significantly more than the full diameter at the pin head. Some minor
additional deflection will occur along the length of the pin head, but this amount should be
less than along the relief. Complete force will be slightly larger than Frel, but significantly
smaller than Ffull.

In addition, if spring pin is not used, Frel can be specified to analyze the force surmmation of a
generic three pin coupling.
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