
When delivered, the nut of rolled ball screw is separated
from the screw shaft and inserted into an arbor shaft.

(1) Consideration to end configuration of 
screw shaft
The balls may fall out while moving the assembled nut from
the arbor to the screw shaft if the sizes and shapes of the
arbor and the screw shaft are not appropriate.

If the end of the ball groove can touch the end of the arbor,
connect both ends and move the assembled nut from the
arbor to the screw shaft (Figure 5).

If the end face of the arbor cannot connect to the end face
of the screw because of configuration of both ends of
screw shaft, wrap a tape outside of the ball screw shaft so
that the layers of tape is equal with the outside diameter of
the arbor (Figure 4).

If there is a key way or a nick along the way, fill such gaps
prior to moving the ball nut.

(2) Installation of arbor
Confirm the correct nut orientation for installation. Remove
the stop ring on the side from where the assembled nut is
to be removed. Align the centers of the screw shaft and 
the arbor while pressing firmly the screw shaft end against
the arbor.

(3) Moving the nut
Slide the nut until it lightly touches the shoulder of the 
ball groove section, and stop it. Turn the ball nut slowly so
that it moves to the ball grooves, while pressing the arbor
to the screw shaft. Do not separate the arbor from the
screw shaft until the ball groove end appears completely in
the ball nut.

(4) Machining of R Series rolled ball screw shaft end
Annealing the shaft end 
Heat the section of the shaft end to be machined 
with an acetylene torch. Then gradually cool it in 
ambient atmosphere.

* The area not machined loses hardness if exposed 
to heat. This shortens ball screw life. Cool with water 
the areas that should not be heated to avoid 
heat conduction.

Figure 4    Arbor and shaft end configurationFigure 3   Inserting nut into screwshaft

Installation of Ball Nut on Rolled Screw Shaft
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Installation of Ball Screw

Installation
(1) Centering of the units

Align the centers of housings for the ball nut and the
support bearing to which a ball screw is fixed. The
centering is critical for life, smooth operation, and
positioning accuracy of a ball screw.

We generally recommend the centering accuracy as
follows for a precision grade ball screw.

• Inclination of center line: 1/2,000 or less

(Target: 1/5,000 or less)

• Eccentricity: 0.020 mm or less 

Follow the flowchart in Figure 5 for installation
procedures.

(2) Centering of ball nut housing
Photo 1 shows a centering procedure of the ball nut
housing. Insert a jig (test bar) that has close fit clearance to
a bore of the ball nut housing. Check vertical and horizontal
parallelism of the test bar against the guide way (such as
linear guides) with the dial indicator that is fixed on the
guide way bearing, and adjust the position of the housing
so that the inclination of the center sets in 1/2,000 or less.
Then fix the housing to the table base.

(3) Centering of the housing of a support bearing
Photo 2 shows a centering procedure of the housing 
of a support bearing. Following the procedure similar 
to the ball nut housing, set the jig (test bar) that has
close fit clearance to bore of the housing and adjust 
the position of the housing so that the aligning
inclination sets in 1/2,000 or less, then fix the housing 
to the table temporarily. 

Figure 5    Flowchart of ball screw installation
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(4) Eccentricity of the housings
Measuring method of eccentricity between the two
housings is shown in Photo 3. Set the table on the
guide way (such as linear guides, etc), and fix a dial
indicator on it. Check eccentricity of the test bar of
support bearing housing against the test bar of ball nut
housing. Adjust position of support unit housing so that
the eccentricity gets in 0.020 mm or less, then fix the
housing of support bearing.

(5) Installation of ball nut
Photo 4 shows a procedure for installation of the ball nut
to the housing. Wipe off the outside of the ball nut and
bore of the housing with thin rags. (Applying a small
amount of machine oil with low viscosity to both parts is
effective in rust prevention.) Insert the ball nut to the
housing while holding the ball screw in horizontal position
and fix it. Do not handle the ball screw roughly, like
hammering ends of the ball screw, as it may induce
failure of the ball screw.

(6) Installation of support bearings in ball screw
Photo 5 shows a procedure for installation of support
bearings. Select bearings that have appropriate fitting
tolerance to the screw shaft, then install them. We
recommend using a special sleeve as shown in the
photo not to apply direct impact to the bearings. 

Photo 3

Photo 4

Photo 5

Special sleeve

Table
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(7) Installation of bearings in the housing
Photo 6 shows the procedure for installing the support
bearings to the bearing housing. When fixing the bearing
with a lock nut, tighten the lock nut with specified
tightening torque while checking run-out of screw shaft
end. Take measures against loose lock nut.

(8) Replenish lubrication grease
Photo 7 shows the replenishing procedure of lubrication
grease. Applying grease prior to its operation is not
necessary when the grease is packed into the ball nut.
Confirm presence of grease in the ball nut.

If grease is not used, NSK applies antirust oil to ball screws
when shipping. Wipe off the oil and pack the grease fully
into the ball nut as shown in the photo. 

(9) Check motion smoothness
Photo 8 shows a checking procedure for motion
smoothness. This is to confirm that the table is
assembled accurately. Use a torque wrench to measure
starting torque of the ball screw for full stroke of the
table. Check for abnormality in starting torque as well as
unevenness of rotation.

(10) Trial operation
Photo 9 shows a scene of trail operation. Firstly, operate
the machine slowly and check for noise and vibration, then
do the same at medium and high speeds. Operate the
machine continuously for approximately 2 hours as a
running in, and check for abnormality meanwhile. Remove
over flown grease from the ball nut after a running in.

Photo 6

Photo 7

Photo 8

Ball screw

Table Table

Lock nut

Retaining cover

Machine
base

Machine
base

Ball nut 
housing

Bearing housing
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There are two types of lubricating methods – grease and oil –
for ball screws and linear guides.

Use a lubricant agent and method most suitable to condition
requirements and purpose to optimize functions of the ball
screws and linear guides.

In general, lubricants with low base oil kinematic viscosity are
used for high speed operation.

Lubrication with high base oil kinematic viscosity is used for
oscillating operations, low speed and high temperature.

The following are lubrication methods by grease and by oil.

Note: Please consult NSK Engineering for grease replenishment interval.

Grease Lubrication
Grease lubrication is widely used because it does not require
special oil supply system or piping. Grease lubricants made
by NSK are:

• Various types of grease in bellowed container which
can be instantly attached to the grease pump;

• NSK Grease Unit which comprises a hand grease pump 
and various nozzles. The units are compact and easy 
to use.

NSK grease lubricants
Table 9 shows the marketed general grease widely used 
for linear guides and ball screws for various applications,
conditions and purposes.

Lubrication

Type Thickener Base oil Base oil kinematic viscosity Range of use Purpose
mm2/s (40˚C) temperature (˚C)

AS2 Lithium type Mineral oil 130 –10~110 For ball screws and linear guides
for general use at high load.

PS2 Lithium type Synthetic oil 15 –50~110 For ball screws and linear guides for low
+ mineral oil temperature and high frequency operation.

LR3 Lithium type Synthetic oil 30 –30~130 For ball screws at high speed,
medium load.

LG2 Lithium type Synthetic oil 30 –10~80 For ball screws and linear
+ synthetic guides for clean

hydrocarbon oil environment.

LGU Diurea Synthetic 100 –30~120 For ball screws and linear 
guides for clean environment.

NF2 Urea composite type Synthetic oil 27 –40~100 For fretting resistant ball
screws and linear guides.

Intervals of checks Items to check Intervals of replenishment

3-6 months Dirt, foreign matters such as cutting chip Usually once per year. Every 3000 km for material handling 
system which travels more than 3000 km per year. Replenish 
if checking results warrant it.

Table 9  Grease lubricant for linear guides and ball screws

Intervals of checks and replenishments for grease lubrication
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