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Company Introduction

PMI was established in 1990 and is specialized in designing and manufacturing of 

Ballscrews and Linear Guideways.

Our superior techniques, high production efficiency, along with good quality have 

made PMI products and brand very well-known in Taiwan and the world's transmission 

component market.
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PMI basic information
Capital:      NT$ 997,726,590.

Location:   SHEN KANG HSIANG, TAICHUNG HSIEN, TAIWAN

The history of PMI
1990   ‧Company was established with capital of NT$ 7,000,000.

1991   ‧Produced the �rst Ballscrew (commercial grade)

1995   ‧Capital increased to NT$ 40,000,000.

             ‧Started to produce precision ground Ballscrew.

1996   ‧The �rst high precision Japanese Mitsui Seiki grinding machine joined

                 production line.

1997   ‧ISO 9001 certi�ed.

1998   ‧Capital increased to NT$ 120,000,000.

1999   ‧Capital increased to NT$ 180,000,000.

2000   ‧Started to produce rolled Ballscrew.

2002   ‧Capital increased to NT$ 225,000,000.

             ‧Established subdivision company-Advanced Motion Technologies Corp.        

                  (AMT) and started to produce Linear Guideways.

2003   ‧Capital increased to NT$ 281,000,000.

2004   ‧Capital increased to NT$ 330,000,000.

2005   ‧Construction for new headquarter building started on Jan. 19th

             ‧Subdivision company : PMI(SHANGHAI) corporation was established

2006   ‧Capital increased to NT$ 530,000,000.

             ‧New headquarter building �nished and opened on Nov. 25th 

2007   ‧DSI Barcode System on line in Feb.

             ‧ISO 9000 certi�ed by BSI in July.

             ‧ISO 140001 certi�ed by BSI in July.

             ‧Capital increased to NT$ 63,000,000 in July.

2008   ‧Capital Increased NT$ 800,000,000 in May 2008.

             ‧Plan and Consultation to OHSAS-18001.

             ‧Capital Increased NT$ 997,726,590 after merging the Subsidiary AMT.
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 (2) Relation between preload force and elastic 
        deformation

Fig 5.5, Nuts A and B are assembled with preloading 
spacer. The preload forces on Nut A and B are Fao, 
but with reversed direction. The elastic deformation 
on both Nuts are δao.

Then there is a external axial force Fa applied to 
Nut A as shown on Fig 5.6. The deformation of Nut 
A and B becomes:

The load in nut A and nut B are:
FA=Fao+Fa-Fa'=Fa+Fp

FB=Fao-Fa'=Fp

Fa

Fp
Fao

Displacement

Nut A Nut B

Displacement of Nut B Displacement of Nut A
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Fao Fao

Fa+Fp Fp

Fa

It means Fa is offset with an amount Fa' because 
of the deformation of Nut B decreases. As a result, 
the elastic deformation of Nut A is reduced. This 
effect shall be continued until the deformation 
of Nut B becomes zero, that is, until the elastic 
deformation δa1 caused by the external axial force 
equals δao, and the preload force applied to Nut 
B is completely released. The formula related the 
external axial force and elastic deformation is 
shown as below:

Therefore, the preload amount of a ballscrew 
is recommended to set as 1/3 of its axial load. 
Too much preload for a Ballscrew shall cause 
temperature raise and badly a�ect its life. However, 
taking the life and efficiency into consideration, 
the maximum preload amount of a Ballscrew is 
commonly set to be 10% of its rated basic dynamic 
load. 

Shown on Fig 5.7, with the axial load to be three 
times as the preload, the elastic displacement for 
the non-preloaded ball Nut is two times as that of 
the preloaded Nut.

Fig.5.5 Double-nut positioning preload

Fig.5.6 Positioning preload diagram

Fig.5.7 Elastic Displacement of the Ballscrew 
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5.2 Positioning Accuracy

5.2.1 Causes of error in positioning accuracy

Lead error and rigidity of feed system are common 
causes of feed accuracy error. Other causes like thermal 
deformation and feed system assembly are also playing 
important roles in feed accuracy.

5.2.2 Selecting the lead accuracy

Refer to page A10, the Specified travel line should 
coincide with the nominal travel line. However, in 
order to compensate either the elongation caused 
by the thermal expansion during machine operating 
or the shortening of length due to external load, the 
specified travel may be set to be positive or negative 
to the Nominal travel. Machine designer can show 
the value of Specified travel on the drawing for our 
manufacturing, or, we can help to decide it based on 
our more than ten years experience.
There is another way to compensate thermal e�ect by 
"pretension" to Ballscrew. Generally, the pretension 
force shall elongate the Ballscrew to be equivalent to 
the thermal expansion at about 2-3℃.

5.2.3 Considering thermal displacement

If the screw-shaft temperature increases during 
operation, the heat elongates the screw shaft, 
thereby reducing the positioning accuracy. Expansion 
and shrinkage of a screw shaft due to heat can be 
calculated using equation (5.10).

here

That  is  to  say,  an increase in  the screw shaf t 
temperature of 1 expands the shaft by 12μm per 
meter. The higher the Ballscrew speed, the greater 
the heat generation. Thus, temperature increases 
reduce positioning accuracy. Where high accuracy is 
required, anti-temperature-elevation measures must 
be provided as follows: 

 (1) To control temperature:
Selecting appropriate preload. • 
Selecting correct and appropriate lubricant.• 
Selecting larger lead for the Ballscrew and • 
decrease the rotation speed.

 (2) Compulsory cooling:
Ballscrew with hollow cooling.• 
Lubrication liquid or cooling air can be used to • 
cool down external surface of Ballscrew.

 (3) To keep o� e�ect upon temperature raise:
Set a negative cumulative lead target value for • 
the Ballscrew.
Warm up the machine to stable machine's • 
operating temperature.
Pretension by using on Ballscrew while installing • 
onto the machine.
Use the Closed-loop positioning control.• 

ΔLθ Thermal displacement ( μm)

ρ Thermal-expansion coe�cient (12 μm/m℃)

θ Screw-shaft temperature change (℃)

L Ballscrew length (mm)
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6.1 Life of the Ballscrew
Even though the Ballscrew has been used with correct manner, it shall naturally be worn out and can no longer be 
used for a speci�ed period. Its life is de�ned by the period from starting use to ending use caused by nature fail.

a.Fatigue life - Time period for surface �aking o� happened either on balls or on thread grooves.

b.Accuracy life - Time period for serious loosing of accuracy caused by wearing happened on thread groove        
                                surface, hence to make Ballscrew can no longer be used.

6.2 Fatigue Life
The basic dynamic rate load (Ca) of the Ballscrew is used to calculate its fatigue life when it is operated under a load.

6.2.1 Basic dynamic rate load Ca

The basic dynamic rate load (Ca) is the revolution of 106 that 90% of identical Ballscrew units in a group, when 

operated independently of one another under the same conditions, can achieve without developing �aking. 

6.2.2 Fatigue life

 (1) Calculating life:

There are three ways to show fatigue life:
a.Total number of revolutions
b.Total operating time.
c.Total travel.

here
Too long or too short fatigue life are not suitable 
for Ballscrew selection. Using longer life make 
the Ballscrew's dimensions too large. I t 's  an 
uneconomical result. Following table is a reference 
of the Ballscrew's fatigue life.

Machine center ....................................20,000 hours

Production machine...........................10,000 hours

Automatic controller..........................15,000 hours

Surveying instruments......................15,000 hours

Life 6

L Fatigue life (total number of revolutions)(rev)

Lt Fatigue life (total operating time)(hr)  

Ls Fatigue life (total travel)(km)  

Ca Basic dynamic rate load(kgf)

Fa Axial load(kgf)  

n Rotation speed(rpm)

l Lead(mm)

fw Load factor   (refer to Table6.1)

Table6.1 Load factor fw 

Vibration 

and impact
Velocity (V) fw

Light V<15 (m/min) 1.0~1.2

Medium 15<V<60 (m/min) 1.2~1.5

Heavy V>60 (m/min) 1.5~3.0
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