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How to properly pin a
shaft and hub assembly

One of the primary benefits of using a coiled spring pin to affix a hub or gear to a
shaft is the coiled pin’s ability to prevent hole damage. Another benefit is that the
coiled pin absorbs wider hole tolerances than any other press-fit pin. This translates
to lower total manufacturing costs of the assembly.
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here are a few design guidelines that must be adhered
to in order to achieve the maximum strength of the
pinned system and prevent damage to the assembly.
The design guidelines can be divided into two groups:
The shaft and hub, and the pin.

1. Shaft and hub considerations
The hole in a shaft should not exceed ¥s of the shaft diameter.
For mild steel and non-ferrous shafts, standard duty pins are
recommended. The extra strength of a heavy-duty pin is only
beneficial if the hole is less than Y% the diameter of the shaft
or if the shaft is hardened (Figure One).
It is recommended that the hub be designed with a minimum
wall thickness of 1.5 times the diameter of the pin. Otherwise,
the strength of the hub will not match the shear strength of
the pin (Figure One). As the wall thickness of the hub increases,
so does the area of material around the pin.

Min hub wall thickness =

1.5 pin diameter \

Hole diameter =
Max %5 shaft diameter

The diameter of the holes through both the shaft and hub
should be precision matched to eliminate any movement of
the pin within the holes. It is recommended that the difference
between the hole diameters in the hub and shaft not exceed
0.05mm (0.002 inches) to prevent
movement of the parts relative to
each other. Otherwise, the pin
will be subject to dynamic
loading such that a very
small change in velocity
could equatetoa
significant change

in force impacting

the assembly.

Coiled pin in
gear shaft

How to properly pin a
shaft and hub assembly

One of the primary benefits of using a coiled spring pin to affix a hub or gear
to a shaft is the coiled pin’s ability to prevent hole damage. Another benefit is
that the coiled pin absorbs wider hole tolerances than any other press-fit pin.
A1 This translates to lower total manufacturing costs of the assembly.

The hole should be centered in both the shaft and hub to
prevent stress concentration and ensure there is enough
material around the pin to withstand the applied forces.

If the holes cannot be precision matched, dividing the tolerance
between the shaft and hub is recommended. The larger half
of the tolerance should be applied to the component with the
longest engagement length, and the smaller half should be
applied to the other component.
Countersinks on the holes
are not recommended. In
addition, the outer diameter
of the shaft (OD) and the
inner diameter of the collar
(ID) should be designed such
that the distance between
the shear planes (OD-ID)
does not exceed 0.13mm
(0.005 inches). In both cases,
an unsupported length of
pinin an area where torque
may be applied is created.
This could cause a bending
moment, which shortens the
lifespan of the pin (Figure 2).

A countersink increases the
distance between the shear
planes. This can put the pin
in bending and thus reduce

the strength of the pin
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Figure Three

+ Installing a cylindrical pin into a hole on the surface of a

cylindrical object leads to two point contact between the pin
and the hole. This concentrates the compression force on
only two points of the circumference. To increase the contact
surface between the periphery of the hole and

pin, and to ease installation, a flat
should be placed on the
exterior surface of

the hole (Figure 3).

Two Point
Contact

2.Coiled pin considerations
+ Itisimportant to start with the load to which the pin will be

subjected. Then evaluate the material of the host to determine
the duty of the coiled pin. The pin diameter needed to transmit
the load in the proper duty can then be determined from the
shear strength tables located in the SPIROL® coiled spring pins
design guide/product catalogue taking into consideration
these further guidelines.

+ Wherever space permits, use standard duty pins. Standard
duty coiled pins have the optimum combination of strength
and flexibility for use in non-ferrous and mild steel components.
They are also recommended for use in hardened components
as they have greater shock absorbing capabilities.

+ Heavy-duty pins should only be used in hardened materials
where space or design limitations rule out a larger diameter
standard duty coiled pin. An exception to this rule is that
austenitic (nickel) stainless steel pins should never be used
in hardened components.

+ Alight duty pin is recommended for soft, brittle or thin
materials or where holes are close to an edge. In situations
not subject to significant loads, light duty pins are often used
because of the lower insertion forces required.

SPIROL® coiled spring
pins are available in
three duties to optimise

strength and flexibity

Light Standard Heavy
duty duty duty

Although this article offers general design guidelines, it
is recommended that application engineers who specialise in
fastening and joining be consulted to ensure the optimum design is
employed for each application. 4
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