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• The spindle must guarantee a workpiece (lathes) or tools (milling 
machines, drills, grinders) precise rotary motion.

• The spindle is located in headstock.

• The spindle is usually mounted in two radial and one axial 
bearing.

• The end for clamping a tool or workpiece is called a front end. Its 
end is normalized and is usually provided with a tapered bore 
(1:20 small, 1:10 big).

• Bearing closer to the front end has a decisive impact on the 
accuracy of rotation.



Machine tool spindles - requirements

• Running accuracy - axial and radial runout.

• Perfect guidance - spindle must not change the position 
if the load changes.

• Option to minimize backlash.

• Heat losses in mounting must be minimized.

• Minimum passive resistances.

• Maximum rigidity.
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Machine tool spindles – What affects the stiffness

• Distance of bearings - has to be found the optimal.

• Selection of structural material. The main characteristic of the
material is modulus of elasticity E. Spindles made from steel
satisfy the requirements of high static stiffness. High-speed
spindles are made from composite materials (graphite-epoxy).
These spindles are lighter and does not need such a large cross-
section.
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Machine tool spindles – What affects the stiffness

• Shape of the diameters of spindle. The shape of the spindle
should be as simple as possible. The number of graduated
diameters, both external and internal, shall be minimum.
Determined only by diameters of bearings.

• Support rigidity, i.e. the smallest flexibility, especially the front
bearing. We will achieve this by increase geometric precision.

• The smallest overhang the front end of the spindle.
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HIA - axial mounting locknuts
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HIR - radial mounting locknuts
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Locknuts with clamp mounting
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