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Spindle quill diameter ( W axis ) : 130mm for HBM-4T/ HBM-5T/ HBM-5TE
                                             Taper : ISO # 50 for HBM-4T/ HBM-5T/ HBM-5TE
                                  power rated : 22KW (Fanuc) for HBM-4T, 37KW (Fanuc)forHBM-5T/ HBM-5TE
                                          X travel: 2000 (std.) /3000 (opt.)mm for HBM-4T, 3500 (std.) / 4500 (opt.) / 5500 (opt.)for HBM-5T, 
                                                         3500 (std.) / 4500 (opt.) / 5500 (opt.)/6500 (opt.) for HBM-5TE
                                          Y travel: 2000mm for HBM-4T, 2600mm for HBM-5T, 4300mm for HBM-5TE
                                          Z travel : 1400mm for HBM-4T, 1400(std.)/2000(opt.)mm for HBM-5T, 2000mm for HBM-5TE
                      W1 (std.) / W2 (opt.): 700/800 mm for HBM-4T, 700 mm for HBM-5T, 700/1000mm for HBM-5TE
                        Table dimensions : 1400x1600 mm for HBM-4T, 1800x2200  mm for HBM-5T, 2500x2500/ 2900x4500  mm for HBM-5TE
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Newsroom

Collaboration with Korta, producer of high precision ball screws

Schaeffler Group, Industrial, Germany        

     Microcut and Korta will now collaborate and provide  highest  standard  of  quality  ballscrews. Korta S.A. in Spain, a leading and 
family company founded 40 years ago by the Korta  brothers,  specialized  in  the  production  of high precision ball screws. Over all 
these years, the Korta has supplied all the major machine  tool  manufacturers  around  the  world.  The  Korta  brand  also plays an 
important role in other sectors, such as automotive, energy and aeronautics.
     Microcut insists on providing the best quality and wide range  of  precision  ball screws in various sizes and threads ( left-handed 
and right-handed threads) with single or double nuts,  made  from  standard  or  stainless  materials,  either  ground  or  rolled.  With 
Kortagroup’s clear quality assurance policy certified  by  the  major  international standards, it ensures the best machine quality and 
benefit to Microcut’s customers.

     Microcut  also  collaborates  with  the  Schaeffler  Group, its 
INA  brand  has  stood  for creative application solutions, great 
engineering and manufacturing expertise and strong customer 
focus.  The  traditional  FAG brand that is over 100 years old is 
one  of  the  world’s leading brands for applications in machine 
building,  in  the  automotive industry as well as in aviation and 
aerospace. For more than 45 years, LuK has been synonymous 
with  strength  of  innovation,  customer  focus  and  quality  for 
numerous products in the automotive drive train.

     The  Schaeffler  Group  has  invested significant amounts in 
research and development, most recently in new R&D centers 
in  Asia  and  North  America.  4,800  of  the  65,000 Schaeffler 
Group   employees   worldwide   ( status 2009 )   work   on  the 
development of new products and technologies. Approximately 
1,100  inventions are registered as patents every year. With its 
brands  INA,  FAG and LuK, the Schaeffler Group is present at 
180 locations in 50 countries worldwide, offering wide after-sale 
service for customers.

     With  INA  and  FAG,  the  Schaeffler Group has one of  the 
widest product portfolios in the rolling bearing industry, covering 
nearly  all  applications.  The joint catalog of standard products 
includes  more  than  40,000 products which are supplied to 60 
different  sectors.  INA  and  FAG  also  offer  a comprehensive 
range  of  services  for  advice,  diagnostics,  maintenance and 
mounting  rolling  bearings and complete systems. In Germany, 
the   brands   INA    and   FAG   are   marketed   by   Schaeffler 
Technologies GmbH & Co. KG, the largest national company in 
the Schaeffler Group.

SCHAEFFLER GROUP

               irst of all,  I would like to take the opportunity to thank 
               and welcome our new strong vendors. It’s going to be 
               a great benefit while Buffalo machinery is developing 
               many high tech products. So, welcome on board:
Schaeffler Group, Industrial, Germany:
     The   Schaeffler   Group  is   a  renowned   supplier   to  the 
automotive, industrial and aerospace industries and one of the 
world‘s  leading manufacturers  of  rolling bearings  and  linear 
products. In Germany, the main brands of the Schaeffler Group
– INA, FAG and LuK – are marketed by Schaeffler Technologies 
GmbH & Co. KG and LuK GmbH & Co. oHG.
     INA  products   have   been  known  for creative  application 
solutions   as   well   as   a   high   level   of   engineering   and 
manufacturing  expertise   for   many   decades. The traditional 
FAG  brand  that  is  over  100  years  old  has been part of the 
Schaeffler  Group  since  2001.  For  more  than 45 years, LuK 
has  been  synonymous  with  strength of innovation, customer 
focus  and  quality  for  numerous  products  in  the automotive 
drive train. 
Korta Group, Spain:
     The  well-known  company specialised  in the production of 
high Precision  Ball Screws, and over all these years they have 
supplied  all the  major machine tool manufacturers around the 
world.  The Korta  brand  also  plays  an important role in other 
sectors,  such as  automotion, energy  and  aeronautics. All its 
main  materials  are  imported  from  Germany  and  with  very 
stable quality.
     Moreover,  we  are  pleased  to  have  strong  support  from 
Fanuc  Ltd,  Heidenhain and Siemens, especially in the field of 
controller  for  high end products. These are the key to support 
a  very  stable  growth  of   the  range of our smart machines. It 
will  be  fun  to  see  how  we  admit  to  the  field  of  high  tech 
machining technology.
     A  new  introduction  of  smart  machine  technology can be 
found in the website http: //www.buffalo.com.tw/  It supports all 
the  high  speed  machines  from  Challenger  line.  Also  it  will  
be  briefly reported in this issue. 
     Full  production  plan had back  since  May  2010.  It  looks 
positive  in  the  following  6-9  months.  These  are  the  sweet 
results   through   the   cooperation   from   all   our   wonderful 
distribution team. 
We love you all.

F

Dr. Paul Chang
September, 2010
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taly's capital, Rome, was for centuries the political centre of 
Western civilisation, as the capital of the Roman Empire. Italy 
plays a prominent role in European and global military, cultural 
and diplomatic affairs.

LOCATION

THE ECONOMY

     The production of machine tool in 2008-2009 ranked 4th, only 
ranked after  China, Germany and Japan. The export of machine 
tool ranked 3rd in the world(USD3,316.4million), only ranked after 
Germany and Japan.

Countryside

     Italy is located  in  Southern  Europe and comprises the boot-
shaped  Italian  Peninsula  and a number of islands including the 
two  largest,  Sicily  and Sardinia.  Although the country occupies 
the Italian peninsula and most of the southern Alpine basin, some 
of  Italy's  territory  extends  beyond  the  Alpine  basin and some 
islands are located outside the Eurasian continental shelf.

NATURAL RESOURCES
      Italy has  few natural resources. With much land unsuited for 
farming,  Italy  is  a  net  food  importer.  There are no substantial 
deposits of iron, coal, or oil. Proven natural gas reserves, mainly 
in the Po Valley and offshore in the Adriatic, constitute the country's 
most important mineral resource.  Most raw materials needed for 
manufacturing   and   more  than  80%  of  the  country's  energy 
sources are imported. 

     The Italian  economy  has changed dramatically since the end 
of  World War II.  From  an  agriculturally  based  economy, it has 
developed into  an industrial state ranked as the world's seventh-
largest   market   economy  in  2008.  According  to  International 
Monetary Fund (IMF)  in  2008,  its  GDP  only ranked after USA, 
Japan,   China,  Germany,  UK  and  France  (GDP  nominal  per 
capita:  USD$35,435 ).  Italy belongs to the Group of Eight  (G-8) 
industrialized  nations;  it is the fourth-largest economy in Europe 
and  also a member of the European Union and the Organization 
for Economic Cooperation and Development (OECD).

      According to the World Bank, Italy has high levels of freedom 
for investments, business and trade. Italy is a developed country, 
according  to  The  Economist, has the world's 8th highest quality 
of  life.  The  country  enjoys a very high standard of living, and is 
the  world's  18th  most  developed country, surpassing Germany, 
the  UK  and  Greece.  According to the last Eurostat data, Italian 
per capita GDP at purchasing power parity remains approximately 
equal to the EU average.

       Italy has the world's  4th largest gold reserve. The country is 
also   well-known   for   its   influential  and  innovative  business 
economic  sector,  an  industrious  and   competitive  agricultural 
sector  ( Italy  is  the world’s  largest  wine  producer ), and for its 
creative  and  high-quality  automobile,  industrial, appliance and 
fashion design.

The FieraMilano is one of the country’s and Europe’s largest, most 
innovative and important industrial design expositions.

      Despite  this,  the  country's   economy   suffers   from  many 
problems, such as the lack of infrastructure development, market 
reforms  and  research  investment,  and  also high public deficit. 
After a  strong  GDP growth of +8% from 1964 onwards, the last 
decade's   average  annual  growth  rate  lagged  with  1.23%  in 
comparison to an average EU annual growth rate of 2.28%. The 
budget deficits and high public debt account for --2.6% and 105.9% 
of GDP in 2008, respectively. The Italian Government has found 
it  difficult  to  bring  the budget deficit down to a level that would 
allow  a  rapid  decrease  of  that debt. The deficit is expected to 
grow well above the 3% ceiling in 2009 and 2010.

      In addition, Italian living standards have a considerable north-
south  divide. The  average GDP per capita in Northern Italy can 
far exceed the EU average,whilst some regions and provinces in 
Southern Italy can be considerably below the EU average. 

       In the Index of Economic Freedom 2008, the country ranked 
64th  in  the  world  and  29th  in  Europe,  the  lowest rating in the 
Eurozone.  Italy  still  receives  development assistance from the 
European   Union  every  year.  Between  2000  and  2006,  Italy 
received €27.4 billion from the EU. 

INDUSTRY AND TRADE
       Italy  has  a   smaller   number  of  world-class  multinational 
corporations than other economies of comparable size, but there 
is  a large number of small and medium-sized enterprises, and in 
the  Northern  "industrial  triangle"  ( Milan -Turin-Genoa )  or  the 
Tuscan  industrial  triangle  (Florence-Prato-Pistoia), where there 
is an area of intense industrial and machinery production, notably 
in  their   several   industrial   districts,  which  were  for  long  the 
backbone    of    the    Italian   industry.   This   has   produced   a 
manufacturing sector often focused on the export of niche market 
and luxury products, capable of facing the competition from China 
and other emerging Asian economies based on lower labor costs.

     The country is the world's 8th largest exporter. In 2007, Italy's 
total merchandise exports were at US$ 491.507 billion, according 
to the World Trade Organization. Its major exports and industries 
are      precision     machinery,     motor     vehicles,     chemicals, 
pharmaceuticals,   electric   goods,   and   fashion   and  clothing.

     Italy's  closest  trade  ties  are  with  the other countries of the 
European  Union,  with  whom  it  conducts about 59% of its total 
trade. Its largest EU trade partners, in order of market share, are 
Germany (12.9%), France (11.4%), and Spain (7.4%).

     The  automobile  industry  in  Italy  is  a  large employer in the 
country, with a labour force of over 196,000 in 2004, contributing 
to  8.5%  of  the  Italian  GDP.  In  2006,  Italy was the 5th largest 
automobile producer in Europe.

     In the last decade, Italy also became one of the world's largest 
producers of renewable energy, ranking as the world’s fifth largest 
solar  energy  producer  in 2009 and the sixth largest producer of 
wind power in 2008. Most of the electricity in Italy comes from the 
natural gas, petroleum, coal and hydro power.

EMERGING INDUSTRIES

     Tourism is one of the fastest growing and profitable sectors of 
the national economy: with 43.7 million international tourist arrivals 
and  total  receipts  estimated  at  $42.7  billion, Italy is the fourth 
highest  tourism  earner  and  the  fifth most visited country in the 
world. Despite a slump in the late-1980s and during the Gulf War, 
Italy  has,  since  the mid-1990s, rebuilt a strong tourism industry. 

The new Ferrari 458 Italia. Italy is the world's 7th largest exporter of goods.

ITALY

The water taxi provides public transport on the river
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Distribution

Located in Milano, Tecnor has sales 
offices of 1,500 m2 . Its 6,500 m2 stock 
of machines show room and spare parts warehouse 
located in Pavia and covers a total lend of 18,000 m2 .

           stablished  in 1966, Tecnor Machine is one of the most 
           important machine tool distributors in the Italian territory. 
           With  a  wide  range of high tech machine tools, Tecnor 
satisfies  the  needs  of  customers  in  the  Italian  market. 18 
agencies  in  different  regions of Italy covers the whole Italian 
territory  provide  efficient  sales  and  after  sale  service  net, 
offering  customers  prompt  and high quality technical service. 
Located  in  Milano,  Tecnor has sales offices of 1,500 m2 . Its 

6,500 m2  stock  of   machines  show  room  and  spare  parts 
warehouse  located in Pavia and covers a total land of 18,000 
m2 . 57  staff  of  Tecnor  includes  36 service personnel and 6 
sales  managers  who  direct 58 salesmen in different regions. 
Tecnor  can  study  and realize tailored work cycles, tools and 
equipment   for   the   most   complicated   parts.   A   team  of 
technicians   situated   throughout   the  national  territory  are 
available to offer competent and timely solutions.

In  early  2009,  in  order  to   expand   the   range  of  vertical 
machining  center  and  CNC  horizontal  borer  to  the market, 
Tecnor   Machine   SpA    sells   exclusive  brand  MICROCUT 
machines.
The  collaboration  with  Microcut  machinery  will  expand the 
product  range  by  entering the Italian market among the new 
CNC  horizontal  borer ,  vertical  machining  centers,  and the 
travel column machining center. 

E

Mr. Paolo Barani, deputy Managing director,
Mr Carlo Barani, Managing director and 

Mrs Simona Barani

Besides,  MCG-5X  Gantry  type  5  axes  machining center is 
available  for  high speed machining, simultaneous and multi-
task machining with a single setup.

In  collaboration  with  companies  that  are  specialised in the 
design and execution of CAD-CAM software and special part-
taking  equipment and tooling,Tecnor Macchine SpA can offer 

complete   operating   solutions,   suitable   for   any   problem 
presented by a customer.

At its Service Centre  in headquarters Pavia, Tecnor can carry 
out  personalised  operating tests on both service three – axis 
machine  tools  and  high–speed  five–axis  machine  tools for 
their  customers.  Also,  Tecnor’s  mechanical  and  electronic 
technicians  and  programmers  can  carry out the mechanical 
and electronic examinations and repairs on the machine tools 
sold.  A  team  of  technicians throughout the national territory 
are available to offer competent and timely solutions.

SPECIAL SERVICE FOR CUSTOMER-TRADE-IN 
ON SECOND HAND MACHINES

TURNKEY SOLUTIONS 

Tecnor  facilitates customers’ investment by offering a trade-in 
on their used machine. These second hand machines are then 
entirely refurbished with original spare parts and resold with a 
guarantee.   In   its   Service  Centre  in  Pavia,  a  department 
dedicates   completely   to  the  retrofitting  of  these  traded-in 
machines.

Tecnor  Macchine  is  able  to  study  and realize tailored work 
cycles,  tools  and  equipment  for the most complicated parts. 
Also,   it   offers   optimal   solutions   for   multiple  part-taking 
equipment  to  obtain  the  highest  efficiency from the system,
both  manually   and   automatically.   Its   strict   collaboration, 
consolidated over time with their partners with regards to robot 
integration,  tooling  and part-taking equipment, allows Tecnor 
Macchine   SpA   to   supply   automated   plants   with  highly 
technological  gantry  and  anthropomorphic robots integrating 
them  with new or existing working cells. This way, companies 
that  work with three shifts 365 days a year can increase their 
production and at the same time reduce costs.

This  partnership  allows  Tecnor Macchine to continually grow 
under the technological and innovative aspect creating a body 
of knowledge necessary to face the most challenging problems.

Microcut Machine displayed in BIMU 2010 
Tecnor Macchine SpA, in collaboration with Microcut, exhibits 
the  new  product  range  on  the BIMU trade fair during 5~9th, 
October,2010. In the 2010 BIMU exhibition, the advanced new 
products  will  be presented including HBM-5T with Fanuc 31i, 
MCG-5X-800 with Heidenhain i TNC530, Dual-500 with Fanuc 
18i,  V-26  with  Heidenhain  i  TNC530.  The  wide  range  of 
product  options  is  available  to  meet  a variety of advanced 
machining  requirement for both potential customers and their 
existing customers.

“Challenger 2010 seminars ” in Milano Italy.
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Distribution
Quick, flexible and good value processing with 
modern turning lathes 

Dr.-Ing. Roland Römer, managing director of company 
Roemer Foerdertechnik GmbH in Wetter-Ruhr states: 
“When it comes to the purchase of new turning lathes 
availability and reliability had as much priority as a 
favorable price.“

           o be able to manufacture products in a flexible and quick way in the required quality – this ability can make 
           medium-sized businesses successful. Prerequisite for this are high performance machine tools and an 
           efficient production flow.  T

To  organize  the production  flow of products efficiently is one 
of the daily  tasks of Dr.-Ing. Roland Roemer. He and his staff 
are  supposed  to  manufacture  the products as economically 
priced as possible,  in the shortest time and of course with the 
required  high  quality.  Parts  of  the  product  portfolio  of  the 
medium-sized  business  are  for  example  hydraulic  bumper, 
drum and  disc brakes, clutches, crane wheels, strand casting 
extraction devices and special machines. The  company is also 
exclusive  producer  of extension devices (such as the ’F-load 
arm’  and   the  ’DS-load  arm’ )  for  rack   feeders  of  a  local 
company, formally known as Demag / Dematic.

“Only if we are able to offer our  products and service  quicker, 
more flexible and more economical price than our competitors, 
we get the order”, Mr.Roemer defines  the requirements of the 
market. “My goal is to produce our products in a more economic 
way than anybody else can do” states the head of the company 
categorically. As some older, conventional lathes were not able 
to meet these requirements in performance, he modernized his 
machinery and restructured his production. 
 

The choice  of  the  supplier for the new lathes was fairly easy 
for Mr. Roemer. Because some CNC machine tools of the Volz 
machine trading company (Volz GmbH & Co. KG) were already 
operating   in  production  to  his  entire  satisfaction,  he  also 
requested the respective quotations regarding two cycle lathes 
and two CNC-lathes again from the machine trading company 
in Witten.

“Regarding  the  supply availability and reliability had as much 
of  a  high  priority  as a favourable price” Roemer states. The 
Witten-based company Volz won the bidding. “Based upon the 
good  price-performance ratio and their promixity, I decided to 
cooperate  with  company Volz”, Mr. Roemer substantiates his 
puchase decision. 
 

The  Roemer  company  ordered  two cycle lathes-- Microturn 
Challenger  BNC  with  turning  lengths of 2000 and 4000 mm 
respectively, as well as two CNC lathes--Microturn Challenger 
HTL 76 with turning lenghts of 1250 mm.“These turning lathes 
meet  exactly  the  requirements of our customers”, Volz sales 
expert Manfred Strunk emphasizes. 

 

With the investment in new machines, Mr. Roemer gets closer 
to his aim, to produce  competitively than anybody else, as he 
points out with an example: “Whereas a gas cylinder in earlier 
days was processed  in 4 clamping steps within 60 minutes, it 
is now possible to be done this within 10  minutes, in only one 
clamping.” This clear improvement in productivity can not only 
be  related  to  the  new lathes though, but also to a change in 
construction of the gas cylinders.Meanwhile   the   lathes  are  in  operation  in  the  company’s 

production without any deficits and criticism.  When there was 
once  a  minor  error at the machine, the service-technician of 
company  Volz  was  on  site  quickly  and  solved the problem 
immediately.  Mr. Roemer  is content with the cooperation with 
company  Volz.  When  it comes to the equipment of the cycle 
lathes with self centering  rests of the brand Schunk “Together 
we solved this task in the shortest time possible.”   he stated.

Availability and reliability of the 
machines have equal priority as a 
favourable price. 

Prompt Service is guaranteed  Processing times reduced drastically 
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Product

              igh  speed  machining  (HSM) technology is the trend 
              of  production.  The   combination   of  spindle  power, 
              spindle speed, and machine-axis feed rates produces 
a greater metal  removal  rate  than conventional metal cutting 
technology.  It  offers benefits to wide range of applications for 
dies and  moulds, aerospace, electronics, medical,automobile 
and defense industries. 

HSM can save the  production cost via higher productivity and 
higher   machining   accuracy.   The   higher   productivity  and 
machining   speed   can  save  your  time  and  increase  your 
turnover.  And  the  high  machining accuracy can achieve the 
excellent requirement of finish.

While  the  characteristics  of  HSM  are  high  speed and high 
removable rate, those will also cause thermal deformation and 
vibration  on  the spindle and machine body. To strengthen the 
HSM  machine  ability,  Challenger  developes smart machine 
functions  to  overcome  the  thermal  and  vibration  problems 
induced from HSM.

A high degree of thermal stability ensures successful production. 
The  machine  can achieve the required accuracy in each axis 
over  the  whole  traverse  range  even  with  strongly  varying 
speeds and machining forces.

Abnormal vibrations can also reduce the surface finish quality 
and  the  machining  quality.  Depending  on its background of 
theory   and   experience,   the   Challenger’s  smart  machine 
functions  not only solve these problems but also optimize the 
cutting condition and the metal removal rate.
   

H 

MACHINE

TPC AAC

SVS MRRO

Tool tip positioning
control

Axial accuracy
control

Spindle Vibration
Supervision

Metal Removal
Rate Optimization

The smart machine functions will be available first on Buffalo’s HSM vertical machining center 
(VMC)-V series, then on MVCG-5X, TT-40. And the spindle Vibration Supervision will be applied 
on HBM-4.  
Now, let see how Challenger’s smart machine function make HSM better! 

Challenger’s latest smart machine technology 
allows high speed machining

Tool-tip Positioning Control

TPC

•High accuracy
•Real time compensation
•Better surface finish

TPC directly  compensates  the  spindle thermal growth by an 
electrical type sensor, reducing tolerance to 5~6 times.

SVS extends spindle bearing and tool life and prevent negative 
effect on surface quality and accuracy by monitoring the spindle 
vibration status. Also SVS provides useful information for further 
maintenance.
 

AAC  Integrates  temperature sensors and thermal error model 
to compensate the thermal induced positioning error. 
The  spindle  speed  and  axial  feed rate are reduced once the 
temperature  increase  is  detected  by  the sensor. The thermal 
error  can  be  reduced   from   20μm  to  3μm  by  this  thermal 
compensation system.

MRRO can derive the optimal cutting condition by considering 
the limitation of machine (e.g. machinability, characteristics of 
tool  and  workpiece  and  chattering  problem). This  function 
provides   an   intelligent   function  to  determine  the  optimal 
cutting condition.  Loading  of  the spindle and feed drives are 
monitored   online   and  automatically  controlled.  The  metal 
removal  rate  can be largely increased and cycle time can be 
reduced as well.
 

Spindle Vibration Supervision

SVS
•High finish quality
•Longer life time
•Information recorder

Accuracy improved

5~6times!

Axial Accuracy Control

AAC

•Axial thermo monitoring
•High precision

[Real time compensation system]

MotorPLC Controller

Linear Encoder 
Feedback

Compensation 
System

(X axis error)

Axial Position
Command

Temperature

+_+_

Metal Removal Rate 
Optimization

MRRO
•Optimization of productivity
•Extremely fast processing time
•High tool durability and perfect 
  surface 

Without compensation

With compensation
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R&D ZONE

Paul Chang and Aaron Juan

Analysis of the harmonic losses and bearing load for 
motorized high speed spindle Part I: Modeling

Abstract—Angular contact bearings is the most popular type 
of bearings used in the motorized high speed spindle. An initial 
preload and operating-induced load control is managed to 
ensure its rigidity, but the centrifugal force and temperature will 
rise with the rapid increase of spindle speed. Although the 
centrifugal force and thermo induced bearings load are 
applied on the spindle assembly. This paper aims to study 
innovative structure solution of spindle and develop a new 
type of super precision bearings which will ensure the lifetime 
and high performance of spindle.  Section II proposed an 
improved inverter output filter, for pulsewidth modulated 
(PWM) drive system. The proposed filter is shown to 
effectively reduce the power losses in the spindle. This usage 
of the filter can improve lifetime of bearings and gain a higher 
output power of the spindle. The simulations show a 20 KW, 
400 Hz PWM drive system with total loss reduced by 13.36%, 
and a 20KW, 800HZ PWM drive system with total loss 
reduced by 15.77%. Therefore, the filter configuration is an 
excellent contribution for PWM drive system.

Keywords: centrifugal force, thermo induced bearings load, 
inverter output filter

 I. INTRODUCTION
     In  recent  years,  due  to  the  requirement  of  high  speed 
machining  applications,  high  speed  spindles  have became 
one  of  the  most  important  components in machine centers. 
Better  productivity  and  quality  of the high speed high power 
machining  are always desired. It is well-known that the major 
mechanical   limitation   on   the   spindle  performance  is  the 
characteristics  of  the  high  speed  bearings  [1-2].  Also,  the 
stiffness  and  rated  capacities  of  the spindles are limited by 
the performance of the bearings. Therefore, lots of researches 
and  studies  are  made  to  analyze  and improve the bearing 
performance [3-5].
     A newly- developed  innovative  techniques  for  evaluating 
oxide  nonmetallic  inclusions  and  an  updated  steel making 
procedure  can  contribute to a much longer life of bearings. It 
also  provides  a  20%  higher  revolution  capacity [1-2]. High 
material  fatigue  life  and wear resistance can be achieved by 
using  a  specific  heat  treatment.  The material cronidur 30 is 
the key issue.  Its unique properties as to fatigue strength and 

corrosion resistance  contribute to long working life of bearing 
significantly.  The  new  bearing  will  be  able  to  take  higher 
admissible  contact  pressure,  higher  admissible  speed and 
enhance  lubrication.  A contribution of steel ring and ceramic 
balls are applied in broad range of application to spindle parts 
in machining  aluminum alloy, titanic alloy, ferrous metals and 
nonmetallic materials. 
     For   the   drive   systems   of   the   spindle,   due   to  the 
development of power electronics and pulsewidth modulation 
technique,  the   PWM   inverters   are  widely  applied  to  the 
variable frequency and variable voltage drive of AC machines 
in various applications. In high speed machining applications, 
a typical topology of the spindle drive is composed of a three 
phase rectifier and a PWM inverter [6-8]. It is also well-known 
that  the  pulsewidth modulated output voltage consists of the 
fundamental    component    and    various    high    frequency 
harmonic   [9].  Unfortunately,  these  high   frequency voltage 
harmonic   will  cause  additional  power  losses in the spindle 
and hence  additional  temperature  raise  [10-14].  Therefore, 
due to the thermal capacity of the spindle and the capacity of 
the   coolant   system,  the  output  power  and  torque  of  the 
spindle are usually degraded to prevent damaging the spindle. 
A  filter  composed  of a  LC trap and a  RLC type filter   [7]  is 
mainly   proposed   to   eliminate    the   switching   frequency 
component. However, it may not be suitable for the high speed 
machining applications because the frequency of the first high 
frequency component is not a constant  and  will vary with the 
operation speed of the spindle with a wide range.
     In this paper, an output filtered PWM inverter [6] is used to 
reduce  harmonic  distortion  of  the  inverter  output  voltages 
as  well as the additional power losses caused by the voltage 
harmonic.  However,  in  the  high   speed   spindle  drive, the 
frequency of the first high frequency harmonic may be only about 
ten  times  the  fundamental  electrical frequency at the stator 
winding.   Hence,   the   filter   design  can  then  only  be  the 
compromise  between remaining the fundamental component 
and   reducing   the   high   frequency    harmonic .  From  the 
simulation  results,  the  power  losses  in  the spindle may be 
reduced by about 13% and 15% as the spindle is operated at 
12000rpm and 24000rpm respectively.

2.1 Bearing configuration and load analysis

     In  high speed machining applications, angular contact ball 
bearings  are  widely used in the high speed spindles. Fig. 2.1 
shows  two  typical configurations of the spindle bearings with 
a  spring preload and constant offset preload respectively. For 
the  spring  preload,  most  of  the load induced by the thermal 

expansion and centrifugal  force during high speed operations 
can be absorbed by the springs. However, due to the limitation 
of  the  stiffness,   this  kind  of  bearing  configuration  is  only 
suitable  for  high  speed  light duty cutting applications.  As to 
the other configuration with constant offset preload, due to the 
benefit of high rigidity, it is more suitable for heavy duty cutting 
operations.
     Except  the design of the preload, there are also  two  main 
issues  which  will  contribute  to the bearings load. One is the 
thermal   induced   load   which   is   resulted   from   the  heat 
generated   by   the  friction.   The  other   main   issue  is  the 
centrifugal  force  induced  load. The centrifugal force induced 
load  will  increase  rapidly  during  high  speed operations. To 
reduce   these   two   effects   on   the  bearings  load,  a  high 
performance  bearing  made  with new material would be very 
useful for high speed spindles [15-21]. The new type bearings 
can provide better wear  resistance and the thermal expansion 
can also be reduced by using the ceramic balls.

II. HIGH PERFORMANCE BEARINGS 
WITH NEW MATERIAL

Front bearing

Spindle preload

Motor’s rotor Spindle Rear bearing

(a)

2.2 High performance bearing with new material

     Recently,  high  speed machining technology has attracted 
a  lot  of attention and the high speed spindles become one of 
the  most  important  components  in  the machine center. It is 
well-known  that  the characteristics of the bearing are always 
the key point in the design of high speed spindles. To improve 
the   performance   of   the    bearing,    several   metallurgical 
technologies are developed and applied for manufacturing. In 
this  paper,  a  new  material  called  cronidur 30 is introduced 
which can provide better performance than the traditional M50 
steel.  Fig. 2.2 shows a seizure testing module made with four 
balls  in  which  one  rotating  ball  is placed on the other three 
fixed  balls.  Fig.  2.3  and  Fig. 2.4 show the testing results of 
dry seizure and oil bath seizure tests respectively. From these 
two  figures,  it  is  obvious  that  the  seizure  capacity  of  the 

cronidure  30  is much better than that of M50. Fig. 2.5 shows 
the  wear  resistance  test  result. From the surface originated 
flaking  test  of  the bearings shown in Fig. 2.6, it can be seen 
that  the lifetime of the bearing made with cronidur 30 is about 
two times longer than that of the bearing made with M50.

Front bearing Motor’s rotorSpindle Rear bearing

(b)
Fig.2.1 (a)Bearing design with preload spring (b)Bearing design 

with constant offset preload

Fig. 2.2 4 Balls seizure test [1]

Fig. 2.3 Dry seizure test [1]

Fig. 2.4 Oil bath seizure test [1]

Fig. 2.5 Wear Resistance test report

Load

Rotating Ball

Fixed Ball
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     Consequently,  from  the above performance study reports, 
it  is  no  doubt that the angular contact ball bearings made by 
the new material, cronidur 30, can provide better performances 
such as longer lifetime  and better wear resistance. Therefore, 
if the new  bearings are applied to the high speed spindle, the 
lifetime and reliability of the spindle can also be improved.

     PWM  inverters  are  widely  adopted  for  variable  voltage 
variable frequency motor control applications. However, there 
will  be  additional  harmonic  components in the voltages and 
currents  because  of  the  PWM operation.  These  harmonic 
will  cause additional power losses in the machine.  For a high 
speed  spindle,  the  output  torque  is  usually  limited  by  the 
thermal  capacity.  To  increase  the  output  torque, one of the 
most  effective  solutions  is  to reduce the power losses in the 
spindle. In this paper, a filtered PWM inverter shown in Fig.3.1 
is  adopted  to  reduce  the  voltage  harmonic  as  well  as the 
induced power losses. 
     In the following  subsections,  the analysis of the harmonic 
components  due  to the PWM inverter is first described. Next, 
the   design   of  the  LCR  filter  is  illustrated  for  the  spindle 
application.  At the last subsection, analytic calculations of the 
harmonic losses are expressed.

     Fig. 3.2  shows  the  relative  waveforms of an inverter with 
sine  PWM  control.  The  triangular voltage Vin with switching

     As  shown  in  Fig. 3.3,  it is obvious that the first harmonic 
component of the line voltage is with frequency (fs-2fe). These 
harmonics do not contribute to the output torque of the  spindle, 
but  cause  additional  stray  losses.  Reducing  the  harmonic 
from  the  inverter  will  obviously  reduce the harmonic power 
losses and the temperature raise.

     As mentioned  above, the high frequency harmonic  in  the 
inverter  output  voltages  will  cause  additional  losses in the 

spindle  which  will  result  in  additional  temperature  raise. It 
turns  out  that  the  output  torque is necessary to be reduced 
due to  the  limited thermal capacity.  The harmonic losses are 
commonly  known  as a composition of winding copper losses, 
hysteresis losses and eddy current losses.

     According to research results in  [13], the major iron losses 
are induced by the  eddy current.  Therefore, the effects of the 
hysteresis  losses  are  neglected  in  this approach. Basically, 
the copper losses are expressed as

     Where Isn and Irn  are the  n-th  harmonic currents of stator 
and rotor, Rs and Rr  are  the  stator and rotor resistances. The 
classical eddy-current losses are given by

frequency  ƒs  is  compared   with   the   three  phase  balance 
sinusoidal  control  signals,  VconA,  VconB, and VconC.  The 
switching   points   of   the   IGBTs   are   determined   by   the 
intersections  of  the  control signals and the triangular carrier 
signal. The ratios of  control  signals  to the carrier signals are 
defined as the modulation indices,  Ma, Mb and Mc. From the 
voltage  waveforms, VAg and VBg, it is seen that there are dc 
components    involved   in    the   output   voltages.   The   dc 
components  will  be  cancelled in the line to line voltage, VAB.  
One  can  see that the line voltage contains serious harmonic 
distortion   which   will   cause   additional  power  losses  and 
thermal  in  the  spindle.  To realize the harmonic components, 
the  line  voltage  is  analyzed  with  Fourier  analysis  and the 
resulted spectrum is shown in Fig. 3.3

III. OUTPUT FILTERED DRIVE FOR 
HIGH SPEED SPINDLE

IV. PERFORMANCE EVALUATION

     To  reduce  the  influence  of  the  PWM  harmonic, a three 
phase  LCR   filter  is  adopted  and  connected  between  the 
inverter  and  the  spindle.  The transfer function of the filter is 
given as

     To keep the filter over-damped, the resistor Rf  is determin-
ed by

     To  filter  out  the  high   frequency  harmonics,  the  cut-off 
frequency   should   be   chosen   between   the   fundamental 
frequency and the first harmonic frequency.
     In  the  recent  high speed milling machines, the maximum 
speed  of  the  spindle  is  usually  up  to  24000  rpm, and the 
corresponding electrical fundamental frequency is 800 Hz. As 
an  example,  if  the switching frequency is set to 10 kHz, then 
the  first  harmonic  frequency  will be 8.4 kHz.  Therefore, the 
filter  cut-off  frequency  can  be  chosen  as  five  times of the 
fundamental frequency.

     To evaluate the performance of the new type bearings and 
the  output   filtered  inverter,  corresponding  simulations  are 
carried  out  with ANSYS and PSIM and some results are also 
given in this section.
     First,  a  model  of  the  high  speed  spindle  with  angular 
contact  ball  bearings  is  constructed  in  ANSYS. Simulation 
results  of  traditional and new type bearings are shown in Fig. 
4.1  and  Fig.  4.2  respectively.  Figure  4.1 shows an ANSYS 
thermal analysis of a spindle equipped with traditional angular 
contact  ball  bearing.  In  600  sec.  temperature  of  the front 
bearing will be 55˚C and the rear bearing is 53.613˚C.  In Figure.
4.2,  another  simulation  shows the same spindle is equipped 
with  new  type  of bearing.  And its temperature raises only to 
45˚C  at  the front bearing and 44.142˚C at the rear bearing. It’s 
clear  that  the temperatures can be reduced about 10˚C. It’s a 
great  improvement in the spindle lifetime and thermal growth. 
The cutting tolerance will be greatly improved as well.

     The cut-off frequency of the filter is
Fig. 2.6 Surface originated flaking test

Fig. 3.1 Circuit diagramof the filtered PWM inverter.

Fig. 3.2 Basic waveforms of the SPWM-controlled inverter.

Fig. 3.3 The spectrum of the line voltage.

A. Analysis of the harmonic components
B. Analytic calculations of the harmonic losses

---------------------(4) 

-----------------(5) 

----------------(1) 

---------------------------(2) 

-------------------------(3) 

---------------------(6) 

----------------------(7) 

----------------(8) 

--------------------------(9) 

-----------------------(10) 

     where Kc is  the  coefficient of eddy current effect, Bn is the 
n-th  harmonic   flux   density,  ωe  is   the   electrical   angular 
frequency and V  is the effective volume of the core.  For easy 
to analyze  the harmonic losses, the material is assumed linear, 
i.e.  the   flux  density  is  always  proportional  to  the  voltage 
amplitude. Therefore,  the  harmonic  eddy current losses can 
be  calculated   with   analyzed voltage harmonic. If the effects 
of  the  resistance and leakage inductance are neglected, one 
can get the following expression.

     Where v(t) is the terminal voltage, N  is the number of turns 
and  A  is   the  effective  area  of  the cross section.  Then the 
harmonic flux density can be obtained

     where Bn and Vn are the flux density and voltage amplitude 
of the n-th harmonic. From the above equations, the harmonic 
eddy-current losses can be derived as

     It  is  obvious  that   reducing   the   currents  and  voltages 
harmonic   will   result  in  the  power  losses  reduction  in  the 
spindle.  It   also   turns   out  that  the  output  torque  can  be 
increased under the same limited thermal capacity.

C. Design of the LCR filter

R&D ZONE
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16      For the spindle drive system, an output filtered inverter was 

constructed  with  PSIM to simulate the high speed operations. 
The relative parameters in the simulation are listed as following.
                      
\                     DC bus voltage = 565V
                      Switching frequency = 5 kHz
                      Stator inductance=317.5 uH
                      Filter inductance=300 uH
                      Filter capacitance=9.9 uF
                      Maximum spindle speed= 24000rpm

Fig 4.3  shows  the  waveforms  of  the inverter output voltage 
without  filter  and  with filter respectively at 24000rpm spindle 
speed.  To  evaluate  the  reduction  of  the  harmonic  voltage, 
one  can  use FFT to analyze  the harmonic  components. Fig. 
4.4  shows  the  FFT  results of the voltages shown in Fig. 4.3. 
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Key Component
Wireless, fast and secure – Blum Radio Touch Probe TC60 

The touch probe TC60 was especially developed for situations 
where the distance between the probe and the receiver is very 
long or where a continuous visual contact during the measuring 
process cannot be guaranteed. This is for machines with large 
machining areas, 5-axes processing, 5 face milling or when the 
probe  has  to  be  immersed  within the workpiece. The signal 
transmission  is  carried   out   through   the   innovative  BRC 
technology,  a  method  that  sets new standards in respect of 
speed, reliability and user-friendliness. 

Form Control  V4  is  developed for comprehensive production 
control   in   machining   centers.   The   software  enables  the 
operator to perform  contour measurements in the machine as 
well  as  fast   workpiece   control   due  to  measurement  and 
analysis of geometrical standard elements.

The  application  of  the  software  allows  a  fast  detection  of 
machining  errors  directly  in the machining center, eliminating 
the  need  for  time-consuming  resetting of the workpiece on a 
separate   measuring  machine.  Re-work  is  done  within  the 
initial  set-up,  thereby  not only saving further time-consuming 

alignment   of   the  workpiece,  but  also  increasing  essential 
accuracy. 

If  a  workpiece   should  be   measured,   the  operator  simply 
indentifies  the  measuring  points  with  the  mouse  on the 3D 
model.  Also the  real  measuring sequence  is executed with a 
single  mouse  command.  The  Data transfer between NC and 
PC takes place via ADIF (Automatic data interface).

In  contrast  to  conventional touch probes, it does not use the 
three  point   contact   measuring   principle  or  high  sensitive 
switching  elements.  Therefore  the  touch  probe  Blum TC60 
guarantees  highest accuracy and superior measuring speeds 
in all approach directions.

The new high speed touch probe TC60 wins 
hands down when it comes to speed, reliability 
and user-friendliness.

The optional front kit allows direct integration of the 
RC66 into the machine panel. Chip accumulations 
at the receiver and cumbersome cables in the 
workspace have thus become a thing of the past. 

• Multidirectional probe: Ø 63 mm 
• Max. probing speed: 3 m/min 
• Repeatability: 1 µm 2σ 
• Very high acceleration and measuring speeds 
• Reliable BRC transmission technology-Extremely fast signal 
  transmission absorbing the influence of inconstant measuring 
  speeds
• Touch   proof   even   under  extreme  coolant  and  pollution 
  conditions

• Up to 100,000 measurements due to low power consumption 
• No-wear measuring mechanism with long-term stability 
• Robust design 
• Self centering stylus eliminates realignment after stylus change 
• Protection class IP68 
• Easy operation by intelligent pairing procedure between probe 
  and receiver
• Enables much  higher measuring speeds and accuracy than 
  with conventional probes
• Handling  up  to  6  probes  with one interface IF59-A2 using 
  identifier.
• Different  probes  on  nearby machines won’t influence each 
  other.
• The TC60 can be applied on the Microcut HBM borer series.
 

Features

• Contour measurement in the machining center 
• Measurement and analysis of geometrical standard elements 
• Fast detection of machining errors 
• Immediate rework in initial setup 
• Collision control 
• Easy to use with logically structured and self-explaining user 
  interface 
• Increase of in-process reliability 
• Application with any probe system desired 
• Options: 5-axes measurement and Best-Fit-Function 
• Easy generation of printable measuring protocol 

 
 

Features

Blum Measuring Software 
FormControl V4

The new features of FormControl V4 enable to detect 
e.g. dimensions, position and axis angle of geometrical 
elements. The measuring points are easily set by 
mouse click.

FormControl V4 now enables measurement 
of geometrical elements as e.g. bores, pins, 
cones, spheres, bars and grooves (correlated 
or relative to a machine axis).

Even complex contours will already be 
measured in original setting with the software 
FormControl V4.

The measuring result can be analyzed directly on 
the PC or output as printed measuring protocol.
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Trouble shooting
Q: We have just replaced the headstock of our BNC lathe after crash. Could you 
     advise the necessary inspections after installing the headstock?
A: You have to check geometrical accuracy on three parts: spindle, tailstock quill 
     and turret. The procedure of inspection is as following:

1. Inspecting the spindle accuracy:
1) Use a 300mm test bar for spindle alignment (see A in Fig. 
    1) and loosen  all the fixing screws (for example, see B in 
    Fig. 1) of the headstock.

A
B

B

2) Apply the stylus of the indicator to the horizontal plane of 
    the test bar. Move the carriage along Z-axis and measure 
    the maximal difference. (see Fig. 2).

3) Ensure the accuracy in the horizontal plane to be within 
     0~±0.01mm. The front end of the test bar must incline to 
     the turret to sustain the turret well. Refer to Table 1 for 
     tolerance for different turret mounted position. 

4) Apply the stylus of the  indicator to the vertical plane of the 
    test bar. Move the  carriage along  Z-axis and measure the 
    maximal difference. (see Fig. 5)
5) The   accuracy   in   the   vertical   plane  should  be within 
0~ +0.01mm  for tail of test bar.

6) Insert  a  transfer  sleeve  (A in Fig. 6)  and a center (B in 
    Fig. 6) into the spindle bore.
7) Apply  the  stylus of the indicator to the center taper (see 
    Fig. 6)  and  rotate  the  spindle  in manual way. Measure 
    the  run-out  accuracy  and  ensure  the  accuracy  to  be 
    within 0.015mm.

8) Tighten  all  the  fixing  screws  ( see  B in Fig. 1 )  of  the 
    headstock.

Fig.1

Fig.3

Fig.6

Fig.8

Fig.9

Fig.4

Fig.5

Fig.7

Fig.2

Table 1: The accuracy in the horizontal plane for 
different turret position

     Front mounted turret       
Tolerance        

Rear mounted turret
0~-0.01mm (see Fig. 4)0~+0.01mm (see Fig. 3)

Table 2: The accuracy in the horizontal plane of 
different turret position

     Front mounted turret       
Tolerance        

Rear mounted turret
0~-0.01mm0~+0.01mm

0~ + 0.01mm

0~ + 0.01mm

0~ + 0.01mm

A
AB

2. The alignment of tailstock v.s 
    spindle:
1) Use a test bar with 300mm in length between the spindle 
    and tailstock (see Fig. 7).
2) Apply the stylus of the indicator to the horizontal plane of 
    the test bar.  Move  the  carriage along Z-axis through the 
    full longitudinal travel and measure its maximal difference 
    (see Fig. 7).

3) Ensure  the  accuracy  in the horizontal plane to be within 
    0~±0.01mm. The  front  end of the test bar must incline to 
    the  turret  to  sustain  the  turret well. Refer to Table 2 for 
    accuracy of different turret mounted position. 

4) If  the  accuracy in the horizontal plane is out of tolerance, 
    adjust the gib of tailstock (see A in Fig. 8,).

5) Apply the stylus of the indicator to the vertical plane of the 
    test bar.  Move  the  carriage  along Z-axis through the full 
    longitudinal travel and measure its maximal difference.
6) Ensure  the  accuracy  in  the  vertical  plane  to be within 
    0~+0.02mm (see Fig.9).

7) If  point  A  is  higher  than  point B (see A and B in Fig. 9), 
    grind the base of tailstock (see Fig. 10, marked in red).

A

A

B
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Trouble shooting

5) Mount the turret on the raiser block and apply the stylus of 
    the indicator to the turret surface.
6) Move the turret along X-axis(see Fig.16) and measure the  
    maximal difference. Ensure the accuracy to be within 0.03mm.

8) If  point  B  is  higher  than point A (see A and B in Fig. 9), 
    take  off  the  head  stock  and  grind the bed (see Fig. 11, 
    marked in red) to adjust vertical position.

1) Measure  the  thickness  of  the front and rear spacer and 
    ensure the thicknesses are the same (see Fig. 12 and 13). 
    The tolerance is 0.01mm.

2) Place  the  raiser  block  on  the cross slide and apply the 
    stylus of the indicator to the block surface.
3) Move the saddle along  Z-axis (see Fig. 14) and measure 
    the maximal  difference. Ensure the accuracy to be within 
    0.01mm.

4) Move  the  cross  slide  along  X-axis  ( see  Fig. 15 )  and 
    measure  the  maximal  difference. Ensure the accuracy to 
    be within 0.01mm.

7) Install  the  tool  holder  to the 1st tool mounted bore and 
    apply  the  stylus of the indicator to the horizontal surface 
    of tool holder.
8) Move  the  turret along X-axis (see Fig. 17) and measure 
    the  maximal  difference. Only test bore no. 1 and ensure 
    the accuracy to be within 0~+0.03mm.

Fig.10 Fig.14

Fig.17

Fig.19

Fig.20

Fig.21

Fig.18

Fig.15

Fig.16

Fig.11

Fig.12 Fig.13

AA

  9) Use  a  test  bar  with  length of 160mm and diameter of 
      40mm  for  VDI40  in the 1st tool mounted bore (see Fig. 
      18).  Apply  the  stylus  of  the indicator to the test bar in 
       the horizontal and vertical plane respectively. 
10) Move the turret along Z-axis (see Fig. 18) and measure 
      the  maximal  difference. Test bore no. 1 and ensure the 
      accuracy to be within 0~+0.03mm.

13) Using  the  coaxial indicator to measure the offset of test 
       bar in  the  vertical plane (see Fig. 20). Check the height 
      difference between spindle nose center and test bar center.
      The tolerance should be 0.00mm~+0.03mm for TB. & Hyd. 
      turret & E4 toolpost.  The tolerance should be 0.00mm~
      +0.01mm for power turret + C axis.

14) If  the  accuracy  in  the vertical plane is out of tolerance, 
      take  off  the turret from the raiser block and mill the front 
      and  rear  spacer  (see A in Fig. 21 and Fig. 13) to adjust 
      its vertical accuracy.

All the tolerance value  in this case would vary from different 
swing  diameter  and  turning  length  of the machine; please 
refer  to  the  standard  ISO 1708:1989 for detailed tolerance 
classification.

11) Insert  a  test  bar with length of 160mm and diameter of 
      40mm  in  the  1st  tool   mounted  bore  and  clamp  the 
      coaxial indicator on the spindle chuck (see Fig. 19).
12) Move  the turret along the X-axis and center the test bar 
      by using the coaxial indicator (see Fig. 19).

3. Alignment of turret:

NOTE:

A



Exhibitions
Distribution companyTitle of Exhibition / Country

Sep.28-Oct.1

Period2010 Q4
 2011 Q1 

October

November

January

March

Tecnor

BPK
BPK

BIMU / Italy

St.Petersburg show / Russia
Moscow show / Russia

6-9

5-8
5-9

12-17

19-22

9-12
10-13
16-20
17-19
24-27

13-15
14-16

NCT
Celik
IGO
Didelon

VISLANDA Maskin AB

Dijkink
MATER
RIMA
Volz
S.M.T Asia

Bucarest / Romania

TATEF 2010 / Istanbul
Eurotool / Poland
Open House / France

Tekniska Mässan / Sweden

Metavak 2010 / Netherland
8-10 VolzOPEN HOUSE 2010 / Germany

EMAF 2010 / Portugal
Swiss MT exhibition / Switzerland
OPEN HOUSE 2010 / Germany
Metalex 2010 / Thailand

24-27 FAMAOPEN HOUSE 2010 / Mexico
20-26 M/s TechtronicsIMTEX 2011 / India

1-6 Buffalo MachineryTIMTOS 2011 / Taiwan

Products Range:
CNC Tilting Rotary Table

CNC Rotary Table
Index Table

Coupling Gear

 

  

 

Various suitable applications 
• Die and mold market
• Automobile industry
• Medical industry
• General workshop

High Productivity 
• High speed  processing time with Heidenhain iTNC 530
- Direct driven spindle 15,000 rpm (optional built-in spindle up 
  to 24.000 rpm)
• 48 M/min rapid traverse (V-26, V-30 models)
- Refrigerated ballscrews for higher accuracy
• Fast tool to tool changes time (2 seconds) 

High Reliability
• 45mm roller type linear guide way for V-26/30
• 35mm (Z axis), 30mm (X & Y axis) roller type linear guide way 
  for V-20 and V-22
• 720mm Y axis guide ways distance for V-26/30, & 480mm for 
   V-20 and V-22
• Precision ground class C3 ballscrew double nuts with oil cooler
- Rigid basement stress relieved for better performances
- Direct measuring in all axes
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