Pin Loaded Socket Analysis

a:=20-mm

b:= 100 - mm

P:=20-kN

M:=100-N-m

ky := 0.67

.. point of load application on pin from mouth of socket

.. length of socket

.. applied pin loading

... applied moment at free end of pin

.. factor defining unloaded section length

inside socket (unloaded length = b x k)
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Distributed socket loading

—®p —®p
m(x,mo,wx):: W+ Ox X—Ox- | X—— || x>— ] ...
Wx Wx
®p ®p
+ox: | X—|—+kp-b||:|[x=2| — +ky-b
Wx Wx

Where «, is the distributed load at x = 0 and w, is the rate of change in distributed loading.

2
1 2 1 —0o . L .
ZP(wO,mX) =0g-b+t— 0 b ——-ox-|b-—| .. ... summing distributed loading
2 2 Ox over socket length
2
1 (O]
+— g |b—|—— +ky-b
2 Wy
® 3
=M( 0o, 00x) 1= L W - p2y L oy - b - L og-|b-—| .. ..BMatend of socket length
2 6 6 Wy
3
1 (O]
+= g |b—|— +ky-b
6 Oy
Given ZP(mo,wx) =P ... equ. 1, equating forces
M+P-(a+b)- ZM(mo,wx) =0-N-mm ... equ. 2, moment at end of pin
. N N
Solving ... 0y =2503.21 —  ...and ... oy = —114.98 —
mm
mm
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—0o —0p L .
0p(X) = | 0g+ Og - X— g | X——— |- [ x>— || ... ... distributed loading
Wx 0x

®o Mo
+ox | X—|—+ky-b||[x2|—+kp:D
Wx Wx

2
1 1 —0 0 ;
Pp(x) =P — m0~x+5-wx-x2—5-wx-(x——oj -(x>—0j_,. ... Pin shear

3
1 1 1 —-® —® ;
Mp(x) =M+ P-(a+x) - 5-u)0~x2+g~mx~x3—g~mx~(x——oj ~(x>—0j... ... Pin BM

2

w

Xp = — 42— |= xp=10.542mm ... location of max. BM
wx Ox Ox

Mmax = Mg(%p)  Mpax = 594.2N-m ... max. BM
W

Xfwd = ——— Xfwd =21.77mm ...and ... Xaft = Xfwd + Kp + b Xaft = 88.77 mm
Ox

Checks ...  P,(b) =0.00N ..and ...

Mg(b) =—0.00N - m
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Op(xmm)
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Socket Load Distribution
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Pin Shear Over Socket Length
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Pin BM Over Socket Length
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