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Increasing the Reliability of Shear Pin
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Synopsis :

The shear pin which is supposed to protect machines from over-load as safety device
does not always work as expected because of occasional errors in accuratel estimating
numerical values of its breaking force. In order to increase the reliability of shear pin,
the authors conducted some shearing tests and investigated the stress distibution and
designing as well as the accuracy in manufacturing of notch part of the pin. As a result,
a formula for calculation of breaking force of the shear pin has been established by
making clear that V-notch is more reliable than U-notch and that a notch with nerrow
width is better. Some recommendations are also given on designing and manufacturing
to avoid bending fatigue failure attributed to the inaccuracy of its shape and installation.
Furthermore, a new type coupling is introduces which simplifies and shortens the work

and time for replacing shear pin.
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The shear pin which is supposed to protect machines from over-load as safety device does not always work as expected

because of occasional errors in accurately estimating numerical values of its breaking force.

In order to increase the reli-

ability of shear pin, the authors conducted some shearing tests and investigated the stress distibution and designing as well as

the accuracy in manufacturing of notch part of the pin.

As a result, a formula for caleulation of breaking force of the shear pin has been established by making clear that

V-notch is more reliable than U-notch and that a notch with narrow width is better.

Some recommendations are also given on designing and manufacturing to avoid bending fatigue failure attributed to the

inaccuracy of its shape and installation.

Furthermore, a new type coupling is introduced which simplifies and shortens the work and time for replacing shear

pin.
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Table 1 Standards of designing shear pin in each maker
Shearing Sfective |
Maker Shearing Form factar Effective Fatigue
strength numhpr
A Tensile “ 08 ! By Neuber's U‘%an, “ 0.9 Nat ‘
strength method number considered
The bigger one
- of torsion and
B “ 0.7 . 7 1 o
hending form
factor
. Not
C X034 1 I
considered
D © x0.58 By Neuber's v ox1 .
method
E r X075 Neuber X 175 : x 1 "
r v 0577 Torsion i Pox1 ?(;)r:r:ltiltl-r:’ezi
form factor | b
* This value may include a form factor

** If yreiding obeys shearing strain energy theory

Torsienal strength: 0.577 ¥ tensile
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Material: 545C narmalized
Breaking force: 3933kg
Min diameter of netched part:

10mm

U2: U-noteh with 2mm width
U4: U noteh with 4mm width
V2. Vonoteh with Zmm width
V4: V-onotch with 4mm widih
Fig.t Stress diagram of notched part
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