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IMTEX, the largest exhibition of metal-cutting machine 
tools and manufacturing solutions in South and South-
East Asia, organised by Indian Machine Tool Manufacturers 
Association, is all set to take off in Bangalore.

The event, which has attracted a large number of 
international participation, will showcase the technological 
advancements in the metal cutting industry all over the 
world. In fact, the Indian companies will get a unique 
opportunity to get to know latest manufacturing 
technology and products available globally.

Since manufacturing excellence is the backbone of 
economic growth, application of new technology is 
necessary for the development of every nation. The six-day 
event ,with the participation of around 1000 companies 
from around the world, will see large number of visitors and 
delegates from the industry .

With the various incentives from the government, Indian 
manufacturing Industry is on the revival path. IMTEX 
is an excellent opportunity for business growth and 
technological upgradation in the manufacturing industry.

The various seminars and workshops during IMTEX will 
impart latest technologies about manufacturing excellence 
for the Indian companies. The exhibition will be an excellent 
opportunity for Indian manufacturing industry to update 
their knowledge and get the latest products to compete 
with global industry.  

We wish IMTEX all success.

Sunny Jerome
Editor
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A high level business delegation 
from Bavaria with Bavarian 
Deputy Minister Prime Minister 

Martin Zeil will visit India from 17th – 23th 
February. The delegation is focussing on  
Environmental technology/renewable 
energy, engineering, infrastructure 
and construction in India. The visit 
will give a further boost to expanding 
trade relations with India. They will 
visit Mumbai, Bangalore and Delhi.  At 
Mumbai, the delegation will meet the 
representatives of TATA group from 
Engineering, Energy/environment, 
Infrastructure sectors. The delegation 
will meet Maharashtra Chief Minister 
Prithviraj Chavan and also visit Larsen & 
Tourbo Limited.

The delegation will meet Bangalore 
Development Authority about future 
opportunities for Bavarian companies 
in assisting Land Acquisition, 
Town Planning and Development, 
Engineering Development.   Later 
they will meet Chief Minister Jagadish 
Shettar, Minister for Large and Medium 
Scale Industries, Murugesh R Nirani, 
Minister for Small Scale Industries 
Narasimha Naik also.

In Delhi the delegation will meet 
the representatives of  Ministry of 
Urban Development and  Ministry of 
Communications and Information 
Technology. Bavarian Deputy Minister 
Prime Minister Martin Zeil was the Chief 
guest at Karnataka’ Global Investors Meet 
during last year.

Economic power house 
Bavaria, the largest state of Germany 

with Munich as its capital is Germany’s 
strongest and fastest growing 
economy  with a GDP of 446.4 billion 
Euros in 2011. Munich is rated the best for 
high quality of life in Europe.   Bavaria is 
home to a great number of global players 
like BMW, Siemens, Audi, Allianz, Infineon, 

Puma AG, Adidas AG, Infineon, MAN and 
many small and medium sized companies 
of world class repute.   Munich has 
Europe’s highest-rated real estate market, 
airport and public transport system. 
Also, Bavaria enjoys a leading position 
– nationally and internationally – in key 
technology sectors such as information 
and communications technology, 
biotechnology, energy and medical 
technology as well as satellite navigation. 
Bavaria is also a world leader in the field of 
clean technology, automotive, materials 
& aerospace engineering, ICT, life 
sciences, optronics, nanotechnologies, 
industrial & automation technologies and 
biotechnology. 

Out of the 1100 EU regions five of the 
top ten and twelve of the top twenty-five 
are located in Bavaria, making the state 
the number one base in the Union. 

 Innovation 
Over the years, Bavaria has transformed 

itself to an economic super power due to 
consistent efforts of innovation. Siemens, 
the world leader in every emerging field 
of electrical and electronics engineering 
and of medical and communication 
devices and systems; BMW and Audi, 
the synonyms for automotive excellence 
and elegance in automobile industry are 
all results of innovation. International 
companies like Microsoft, Intel, Hewlett 
Packard and Toshiba in IT industry 
have made Bavaria their home due to 
innovation. 

Another important strategy by 
the government has been to ensure 
that the growth is state wide. Fürth, 
Erlangen, greater Nuremberg is 
major centre of medical, wireless and 
optronic technologies. Augsburg is a 
leader in environmental technologies, 
aerospace production and services, and 
materials engineering with Regensburg 
and Würzburg being centres of 

Bavarian team’s visit to 
boost trade ties with India

biotechnologies and high-tech services. 
Innovative, market-leading companies 
are to be found in virtually every town 
and village in Bavaria due to the state’s 
policy of building institutions of higher 
education and research all throughout 
the state. Bavaria is also well known for 
the infrastructural facilities available 
throughout the state.

In terms of location, Bavaria is truly at 
the centre of Europe and is a convenient 
gateway to the large southeast and 
east European markets with its 500 
million consumers. With its central 
European location, enormous resources 
in terms of a skilled workforce, research 
and development synergies and 
customer base potential, Bavaria is the 
perfect location for innovative Indian 
companies to expand their global 
network. While becoming one of the 
world’s major centres of manufacturing 
and technological development, Bavaria 
has not lost its traditional values.  

More than 1,500 international high-
tech firms have established their 
business operations in Bavaria.   A great 
number of Indian companies have 
made Bavaria their home either for their 
German or European business expansion 
plans. These include companies like 
Wipro, Infosys, HCL, Nest, Reliance, 
Quest Technologies, Reddy Laboratories 

and many more. Over 300 Bavarian 
firms have in the meantime opened 
representations, their own branch 
offices or production plants in India. 
Bavaria is one of the Indian strongholds 
in Germany with a very vibrant Indian 
community.   Regular bilateral political 
and business delegation visits have 
further strengthened the relationship 
between India and Bavaria.   

Invest in Bavaria 
“Invest- in-Bavaria” is the special 

division within the department 
of Bavarian Ministry of Economic 
Affairs, Infrastructure, Transport and 
Technology. The Invest in Bavaria 
team assists international companies, 
which are looking towards setting up 
offices in Bavaria, with information, 
location analysis, data support, and a 
professional network in the business and 
governmental area and helps investors to 
make the best decisions. It is specifically 
dedicated to foreign direct investment 
policies and business location marketing. 
The State of Bavaria opened its Office in 
India at Bangalore in 2001 to offer first 
hand service for Indian investors. For 
more details please visit www.invest-in-
bavaria.in

For more daetails ,please contact :
 

John Kottayil 
Executive Director

State of Bavaria India office 
Invest-in-Bavaria 

Prestige Meridian 2, 12th Floor 
Unit 1201 30 MG  Road 

Bangalore - 560 001. India
Telephone: +91-80-4096 5025/26 

Fax:+91-80- 4096 5027 
E-mail: john.kottayil@invest-in-bavaria.in  

Website: www.invest-in-bavaria.in

Martin Zeil
Bavarian Deputy Minister Prime Minister

IMTEX from Jan 24 
Bangalore is hosting the largest exhibition of metal-

cutting machine tools and manufacturing solutions 
in South and South-East Asia - IMTEX 2013. It will be 

held from 24 to 30 January 2013 at Bangalore International 
Exhibition Centre (BIEC).   IMTEX is one of the largest exhibitions 
of metal-cutting machine tools and manufacturing solutions in 
South and South-East Asia.

Organised by Indian Machine Tool 
Manufacturers association, IMTEX will 
have the participation of around 1000 
companies around the world, show 
casing the latest technologies and 
products for the Indian manufacturing 
Industry. IMTEX 2013 will be a knowledge 
centre for the delegates and visitors of 
the exhibition.

Since the Indian manufacturing 
Industry is on the revival path due to the incentives and 
various policies of the government, the IMTEX will give an 
opportunity for the companies to update their knowledge, 

technology and machinery. During IMTEX, several seminars 
are being organized for imparting latest technologies and 
products for the Indian companies. The exhibition will be 
an excellent opportunity for Indian manufacturing industry 
to update their knowledge and get the latest products to 
compete with global industry.  

 Concurrent with IMTEX 2013, 
there will be Tooltech 2013 -, 15th 
International Exhibition of Cutting 
Tools, Tooling Systems, Machine Tool 
Accessories, Metrology & CAD/CAM 
at the same venue. Tooltech 2013 
will feature newest trends in cutting 
tools and tooling systems from all 
across globe. AMT, The American 
Manufactures Association is also 
having a large pavilion along with 

German, Japanese, Italian, Chinese, Singaporean, Taiwanese 
pavilions. The previous IMTEX exhibition  was held in 
January 2011, and featured participation of 813 companies.  

http://www.invest-in-bavaria.in/
http://www.invest-in-bavaria.in/
http://john.kottayil@invest-in-bavaria.in/
http://www.invest-in-bavaria.in/
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Liebherr Machine Tools India 
was established in 2004 with 
technical collaboration from 

Liebherr, Germany, one of the leading 
manufacturers of CNC Gear Hobbing 
machines, Gear Shaping machines, 
Generating- and Profile grinding machines 
and cutting tools. Critical components are 
imported from Liebherr Germany and the 
machines are completed in Liebherr India 
giving customers German quality at an 
affordable price!

Product Range
Liebherr Gear Cutting Machines are 

designed for high productivity, optimum 
quality, and excellent reliability. The 
complete gear cutting machines 
programme contains: 
•	 Production	machines	for	gear	hobbing	

and shaping for the automobile 
industry. 

•	 Universal	 machines	 featuring	 up	 to	
6,000 mm workpiece diameter. 

•	 Special	 machines	 for	 finishing	 by	
generation and profile grinding.

CNC Gear Hobbing Machines
The gear hobbing machine programme 

contains a full production series of 
machines from 80 mm to 6,000 mm 
workpiece diameter. Liebherr hobbing 
machines are capable of high speed 
hobbing, dry cutting with PM HSS tools, 
Skive (Hard finish hobbing) with Carbide 

tools and with numerous automation 
options. 

Deburring and chamfering may be 
integrated with the machine. Strong 
presence in the India market ensures that 
machines are customized to function 
trouble free in Indian conditions.

Machines up to 1600 mm are available 
from Liebherr India while larger machines 
are produced in Liebherr Germany.

CNC Gear Shaping Machines
The gear shaping machine programme 

covers a range of 80 mm to 4500 mm 
workpiece diameter. Machines are designed 
for reliable production, high quality and 

high stroke speeds. Options like Tandem 
shaping, automatic cam switching, CNC 
taper control and the new Electronic Guide 
system allows for maximum flexibility in 
such a complicated process. 

Machines up to 180 mm are available 
from Liebherr India while larger machines 
are produced in Liebherr Germany.

Gear Grinding Machines
The gear grinding machine programme 

covers a range of 150 mm to 1000 mm 
workpiece diameters offers a machine 
system for precise finishing of hardened 
gears.

Liebherr Gear Grinders give users 
follow critical advantages
•	 Profile	and	worm	grinding	possible	on	

same machine. Combination grinding 
– roughing by worm and finishing 
with profile discs also possible.

•	 Corrundum	 worms	 with	 different	
dressing options and CBN tools both 
possible without any change on 
machine.

•	 Largest	 abrasive	 volume	 per	
corundum tools = lowest tool cost per 
part!

•	 Physical	 Thermal	 compensation	 with	
Renishaw touch probe = consistent 
production over changing external 
conditions.

•	 Reliable	and	cost	effective	automation	
solutions.

Liebherr Machine Tools

Ghanshyam Agrawal 
Managing Director 
Liebherr India

The automotive industry in India has 
not only matured in terms of scale, 
automation and quality but also 

from customer perspective in terms of 
high expectations from manufacturers for 
international quality, durability and value 
for the money. With a long list of Indian 
and International companies it proclaims 
to be one of the superb examples of fast 
growing sectors in India. The speedy 
growth and big number of players in the 
market have made the functioning even 
more aggressive, leading to a need for 
more competitive and efficient supply 
chain management. 

Automotive companies are an excellent 
model of highly complex, cost sensitive 
manufacturing. This makes the requisite 
to maintain robust supply chain all the 
more important as any kind of production 
disruption, quality issues and delays can 
disturb the work in progress affecting the 
supply of the product and can lead to loss 
of business and customer which is not 
affordable in today’s highly competitive 
world. 

Just-in-time availability of raw material 
at shop floor, strict quality control, 
finished goods inventory management, 
warranty tracking and effective warehouse 
management of spares are some of the 
basic and critical business requirements of 
any reasonable size automobile company. 
To address and achieve these objectives 
AIDC (Automatic Identification & Data 
Capture), Mobile Computing and WLAN 
technology can play an important role. 
The versatility of AIDC technology makes 
it useful for not only the Commercial and 
Passenger Vehicle manufacturers but also 
for allied manufacturers like tyre, spare parts 
and other components manufacturing 
companies.

With the combination technologies 
like Bar Coding, RFID (Radio Frequency 
Identification), Mobile Computing and 

WLAN under the umbrella of AIDC 
solutions, the whole industry can benefit 
with a number of solutions at all areas 
of Production, Quality, Distribution, 
Vendor, Dealers and Service centres. A 
few solutions that suit the requirement of 
automobile and allied sectors are:
•	 Real	 Time	 Raw	 Material	 Inventory	

Management to implement Just In 
Time and KANBAN

•	 Assembly	 Line	 or	 Work	 In	 Progress	
Management

•	 Quality	Assurance	Management
•	 GRN	Automation
•	 Finished	 Goods	 Yards	 Management	

for Vehicles
•	 Spare	Parts	Warehouse	Management
•	 Asset	Tracing	&	Tracking
•	 Vehicle	Sales	Tracking	at	the	sale	sites
•	 Job	Card	Management	 at	 the	 service	

center
•	 Loyalty	 applications	 and	

Authentication of Genuine Spares
and so many more solutions that can 

be smartly customized and tailored by 
solution providers like Bar Code India Ltd 
(BCIL) according to the business need of 
the customer.

BCIL has deep domain knowledge of 

the industry due to its long and rich 
experience in this sector. It understands 
that the effectiveness of the solution lies 
in understanding the problem / need 
and in designing a solution that is user 
friendly, rugged, scalable, cost effective 
and can seamlessly get installed in the 
existing system of the user. 

For many decades now, AIDC technology 
has played a crucial and advantageous 
role in the automotive industry and there 
have been various benefits derived by 
deploying these solutions across the 
supply chain as listed below: 
•	 Reduced	 cycle	 time	 &	 increased	

production
•	 Prevention	of	inventory	loss
•	 Reduction	in	inventory	costs
•	 Increased	 efficiency	 and	 accuracy	

across	supply	chain	including	FG	Yards.
•	 Effective	 warranty	 tracking	 using	

serialization of crucial components
•	 Effective	 spares	 warehousing	

management.
•	 Enhanced	 customer	 experience	 at	

service centers. 
•	 Improved	 customer	 satisfaction	 and	

Loyalty.
•	 Counterfeit	Reductions

AIDC 
solutions in 
automotive 
industry
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may spend a significant part of their time 
trying to figure out the status of certain 
jobs in progress, instead of simply looking 
at a computer screen. This lost time could 
be spent on acquiring new business, 
or optimizing the processes to reduce 
overtime costs.

Certainly, an ERP system that is scalable, 
meaning that it can grow as the business 
grows, makes practical sense for a small 
business. Small companies can purchase 
just what they need to manage their 
tasks, and upgrade to additional users 
and modules as their needs warrant. 
Starting early means the company avoids 
future large-scale ERP implementation 
headaches.

Complex ERP 
Different ERP systems offer varying 

amounts of customization possibilities. 
Others have several modules that work 
in an “out of the box” environment. Every 
company must look at their needs and 
determine how much customization is 
required. Highly customized systems 
have some disadvantages for the small 
business owner; they require full time 
systems administration personnel to 
manage the system, adding to staff costs.

Systems that require a high amount of 
customization will also bring significantly 
higher upfront implementation and 
training costs. This adds complexity 
instead of simplifying the job 
management process. ERP systems 
with high complexity also carry high 
maintenance costs for upgrades and 
operating system changes.

Estimating and quoting
For most small to medium sized project 

based manufacturers, business begins 
with quoting or estimating a particular 
job. This is often an area where significant 
opportunity costs exist. Often, the most 
experienced people are the ones who 
make the quotes. For example, in a mould 
shop, an experienced mould maker may 
be responsible or have input for making 
all of the quotations. Traditionally, several 
quotes are made before one becomes an 
order, with the experienced mould maker 
involved in all of them. Every minute that 
an experienced manager or employee 
spends making a quote, is one less minute 
spent on actual production. That is an 
opportunity cost the business does not 
have to accept: if the quoting process 
could be streamlined and simplified, then 
managers and employees could spend 
more time directly on activities that 

support the bottom line.
One way to streamline the process is 

to use a software module for quoting 
and estimating. Another, and important, 
way to streamline the quoting process is 
to have historical data readily available 
during the quoting process. Often one 
quote will be similar to a previous quote or 
job. Utilizing historical data as a template, 
particularly data from previous profitable 
jobs, can not only streamline the quoting 
process but also ensure the quotation is 
set at the right level. This captured data 
can be exploited even further and placed 
with calculations into spreadsheets to 
accurately calculate costs and hours for a 
particular job.

Data analysis
Manufacturing departments and job 

shops start the estimating process by 
first analyzing the part that has to be 
manufactured. In some cases this may 
involve loading the geometric CAD data. 
Being able to load standard file formats 
such as IGES and STEP is important, 
yet it may also be necessary to load 
popular native CAD system files, such 
as Unigraphics or Catia. Many people 
often confuse a CAD Viewer with a CAD 
Analyzer. The two are not the same. It 
is important that the person doing the 
quoting be able to gather data about the 
model to make the quotation as accurate 
as possible and to do that an integrated 
CAD data ‘analyzer’ is vital. For instance, 
using the volume of the part, and 
applying a specific density, the weight of 
the final part can be determined. From 
knowing the volume of the part, and the 
stock block size, the

amount of material to be removed 
can be identified. Identifying varying 
thickness can help determine how to 

fixture parts. Knowing the smallest radii 
on the part will help to determine tool 
sizes for manufacturing, and so on…

 Tracking paper work
Once a quotation is accepted, a company 

will usually receive a purchase order. The 
ERP system should have an automated 
way of converting the quote into an order. 
Keeping track of all paperwork associated 
with a job right from the start can save 
countless hours later trying to find missing 
documentation. Raw materials and other 
necessary components can be ordered 
from the quote turned job order. Having a 
document manager within the ERP system 
will give users the ability to quickly find all 
files associated with a particular job and 

quote – be they files of the original CAD 
data, purchase orders, invoices, shipping 
labels or emails and sign-offs associated 
with the job. Additionally, tiresome 
paperwork processes can be streamlined 
and automated. All job-related invoices, 
shipping labels, confirmations and 
other necessary documents can be 
automatically generated, printed or 
e-mailed.

Integrated job tracking
Often the small business owner is also 

the manager, scheduler and salesperson. 
This person may spend a significant part 
of his or her morning’s work checking the 
status of each job. Add in interruptions, 
and it may not be until mid morning 
or lunch when decisions are made and 
actions taken, by which time these are 
based on hours’ old data. If certain tasks 
need to be adjusted, it is obviously best 
to do it when the work shift starts, not 
in the middle. Having a real time display 
of job and task status, at any time of day, 
allows the manager to make adjustments 
to keep processes moving smoothly.

ERP is fairly universally recognized 
as meaning ‘Enterprise Resource 
Planning’. Ultimately, the goal of 

an ERP system is to integrate the diverse 
data and processes of a business into a 
unified system or process. Depending on 
the business, there can be many different 
processes to integrate, for example: 
estimating, resource management, 
accounting, inventory management, cash 
flow, cost analysis, invoicing, order entry 
and job tracking. These are just some of 
the more popular processes that can be 
handled by an ERP system.

ERP systems are a natural evolution of 
Material Requirement Planning (MRP) 
systems, and Manufacturing Resource 
Planning (MRP2) systems. Both of these 
systems had a major focus on supplies and 
materials required for the manufacturing 
process. They typically did not focus on 
business operations.

Project-based activity
Companies who work on a project 

basis face the challenge of managing 
complex projects where each new job is 
often similar, but with a number of subtle 
differences, to previous ones. Very few ERP 
products within the ETO Engineering-to-
order category can provide a specialized 
solution for this type of company. 

ERP solutions can act as catalysts
Project-based companies need to have 
a customizable set of technical variables, 
often called “characteristic criteria” that 
define the complexity and characteristics 
of a project. These criteria can either be 
used as inputs sent to a spreadsheet to 
automatically calculate the cost of any 
new project, or can be used to filter and 
find similar projects completed in the past, 
which can then be copied and edited. 
Project-based companies also need an 
integrated document management 
system, so that all files and attachments 
can be saved and shared within specific 
subfolders for each project.

The data structure needs to support 
the fact that projects can have many 
modifications throughout their life cycle. 
Therefore, a quotation may have more 
than one version, and a sales order could 
also have more than one version or 
index, and the software should make it 
possible to track costs generated by each 
modification. These companies also need 
tools to handle communication among 
project members, who can belong to one 
or several groups linked to each project.

For large firms
Many large corporations have already 

found they cannot operate efficiently 
without an ERP type system. Sometimes 
they develop one internally, utilizing 
a large amount of resources to make 
and manage this system. Alternatively, 
they purchase a third party system and 
implement it into their infrastructures. In 
many cases they may have deployed an 
ERP solution that has not been specifically 
developed for project-based activity 

and which therefore lacks many of the 
features needed to handle this type of 
operation efficiently. Implementing an 
ERP system within a large corporation 
involves significant time and resources, 
especially when the system is internally 
developed or requires an important 
degree of customization. This is why, 
when evaluating new systems, a company 
should also consider training costs, 
implementation costs, customization 
costs as well as maintenance costs. 
When a company decides to develop 
its own solution internally, it commonly 
makes the mistake of considering just 
the developments costs, overlooking the 
high maintenance costs that the internal 
solution will run up in future years.

Useful for small units too
Many small and medium sized business 

owners make the mistake of thinking that 
ERP systems are only practical for very 
large businesses. They may think that 
they will be able to implement a business 
management solution when they grow 
to certain size. However, this thinking will 
actually cost them more in the long run. As 
the amount of historical data grows, the 
more difficult ERP implementation may 
be. Additionally, once a business has many 
processes in place, if the ERP system does 
not work the same way, one of two things 
will be required. Either the ERP system 
will require significant customization, or 
the company will have to change many 
of their processes to match the software. 
Additionally, there are opportunity 
costs when a small business does not 
implement some type of solution. Owners 

Jeff Jaje
Marketing & Business Development 
Manager,  Sescoi USA
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India’s No.1 Entrance Automations and 
Loading Bay Equipment Company-
Gandhi Automations offers Traffic 

–High Speed Fold-up Door with Modular 
Sections

Sturdy, dependable and modular…
the ideal solution for medium and 
large entrances

Fast moving functional and reliable 
doors are what are needed in industrial 
and commercial contexts. Traffic high-
speed fold-up doors, are versatile and 
solid ensuring long-lasting reliability. 
The modular structure of the curtains, 
assembled and joined by anodized 
aluminum extrusions, provides for a wide 
range of polyester sections available in a 
variety of colours.

Wide, full-width window panels 
ensure a safer traffic and allow more 
light in.

Their fast and easy replacement, in case 
of accidental tearing, will save money and 
time.

The alternating metal tubular structure 
there inserted ensure Traffic high 
wind-resistance.

Traffic doors are the ideal solution for 
external entrances and effectively operate 
in any situation, even when strong winds 
are blowing, in rooms with high volume 
traffic.

Sturdy and dependable, traffic is the 
intelligent door for medium and large 
entrances.

Functional and cost-effective, 
Versatile with modular panels.

Traffic is composed of a flexible 
curtain with modular sections inserted 
in rugged, metal tubular structures. 
Curtain modularity allows for various 
arrangements either to suit different 
applications, or replace possible tearing 
or damage due to accidental crashes. 
Traffic shows great versatility in that 
it can be realized by joining flexible, 
blind sections with one or more wide 
transparent PVC ones. Curtains are 
available in their standard versions as 
well as in their standard versions as well 
as in their strengthened one, according to 
different wind-resistance requirements.

Easy and quick installation 

The crosspiece mounted over the sturdy 
uprights, makes the installation of the 
door easier. All transmission mechanisms 
are housed and shielded there. Quick 
polarized wiring ensures quick and 
accurate electric connections.

High safety and reliability
Traffic sturdy, integrated structure can 

withstand extremely heavy workloads.
Its infra-red photocells, located on the 

uprights, ensure high safety standards.
On the safety edge a self-controlled 

photocell device or a pressure-switch, 
electro pneumatic system can be installed 

to activate the immediate reverse of the 
curtain movement in case of contact with 
an obstacle. It is provided in aluminum 
extrusion with a rubber ledge and this is 
the standard version also suitable for all 
other DITEC doors.

The Modular counterweight balancing 
system with strong traction belts enables 
the motor to work with minimum working 
stress. Moreover, the counterweights 
ensure the curtain safety holdback. The 
Emergency lock release, available on 
both sides of the door, provides for semi-
automatic re-opening of the curtain by 
releasing the counterweight system.

Gandhi Automations

Reciprocating grinding is the oldest 
form of surface grinding. It is 
characterized by low depths of 

cut between 0.005 and 0.03mm  and fast 
reciprocating table movements of around 
15 to 30m/min 

Reciprocating is a very cost effective 
method for easy-to-grind materials, low 
number of work pieces and low stock 
removals. Also, the initial investment for 
such a grinder is relatively low. These 
machines are typically found in tool 
mould making shops.

There are, however, some serious 
disadvantages inherent in the reciprocating 
process. The low depths of cut prevent 
proper chip formation and rapidly lead to 
wear flats on the abrasive grit resulting in 
wheel glazing and a high level of friction. 
This generates excessive levels of heat 
often causing thermal damage and micro 
cracking. Low depths of cut result in short 
arcs of contact. This, in combination with 
hard grades of grinding wheels and low 
machine rigidity, may cause detrimental 
chatter and vibrations. Furthermore, with 
each reciprocating movement, the grinding 
wheel impacts on the edges of the work 
piece and suffers and increasing loss of form. 
Valuable production time is subsequently 
wasted on redressing. Additional time is 
wasted in air-grinding at either end of each 
reciprocating table stroke. 

Creep-feed grinding, on the other 
hand, eliminates the disadvantages listed 
above. It requires, however, a considerable 
investment in a sophisticated machine 
tool and its ancillary equipment such 
as rotary dressing units, large capacity 

coolant supply and filtering units Etc.
We were needed in between solution 

where affordable cost with enhanced 
performance, with that in mind we have 
introduced the same technology on 
normal conventional machines. With the 

extension to the creep feed capability, 
we can perform profile grinding as well 
as normal surface grinding which makes 
our machines a must have tool for your 
machine shop. 

For example:  A customer manufacturing 
Chuck Jaws wanted a solution for 

machining of the serrations. Before they 
would use a vertical machining centre for 
premachining the serrations, and then 
using reciprocating grinding machine for 
finishing. So to finish one jaw, minimum of 
two setups were required and an operator 
would have to clamp the premachined 
jaws very carefully on the machine.

Now with our creep feed grinder, the 
serrations can be finished in a single 
setup, with only three passes. 1 pass for 
roughing and 2 for finishing. 

“Like this there are several components 
in the engineering industry which may 
be large or small that can be machined 
in the least time in a single setup on 
our machines” say Mr. Nanda Director 
Grinding Division.

Earlier in 2011, when we introduced this 
concept at Imtex, it was appreciated by 
the Indian Machine tool manufacturers 
and we were also awarded the prestigious 
FIE Foundation Award. 

Our machines come equipped with an 
operator friendly control panel, which 
is easy to operate and use conversation 
programming along with standard G and 
M code programming.

Coming future the industries will prefer 
single machine for multiple application 
without compromising quality and 
expecting value for money, we feel this is 
the solution.

Advantage of creep-feed 
grinding from Cosmos
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Shrikant Satyanarayan

With recent advances in automation, software is no longer 
a small part of electro-mechanical systems, but instead 
forms the underlying technology providing functional 

safety for many products. As a result, the requirement for software 
functional safety has become critical in industrial automation, 
transportation, nuclear energy generation and other markets. To 
ensure functional safety, many have adopted IEC 61508 as the basic 
standard, on which sector-specific values are built.

The IEC 61508 standard is a risk-based approach for determining 
the SIL (Safety Integrity Level) of safety instrumented functions. 
If computer system technology is to be effectively and safely 
exploited, it is essential that the available guidance on these safety-
related aspects is adequate to make correct decisions.

Notably, implementing a process standard for software 
development involves much more than simply understanding the 
rules and knowing how to apply them. To implement a standard 
effectively, it is essential to integrate the standard into the entire 
development lifecycle from requirements through test. This paper 
will demonstrate how an automated process can close the loop, 
assuring developers and the IEC 61508 regulators that the code—
from requirements through to test—is traceable and has been 
verified as compliant.  

IEC 61508 Basics
A number of applications use Electrical/Electronic/Programmable 

Electronic (E/E/PE) safety-related systems in a variety of application 
sectors that involve a wide range of complex, hazard and risk 
potentials. The required safety measures for each application 
depend on many factors. The generic nature of IEC 61508 makes it 
an ideal “blank canvas” for seamless integration of these application-
dependent factors. 

In most situations, safety is achieved by a number of systems that 
rely on many technologies (e.g., mechanical, hydraulic, pneumatic, 
electrical, electronic, programmable electronic). Any safety strategy 
must therefore consider not only all the elements within an 
individual system (i.e. sensors, controlling devices and actuators), 

but also all subsystems which make up the safety-related system as 
a whole. 

As industrial systems depend more and more on software, the 
primary focus in certifying software to IEC 61508 lies with IEC 61508-
Part 3, which discusses software requirements, and IEC 61508-Part7, 
which describes different techniques and measures required to 
achieve the relevant SIL for the application. 

Creating a software Software safety lifecycle
IEC 61508 describes a software safety lifecycle which involves 

the systematic development process, requirement traceability, 
software validation and modifications. As you can see in Figure1, 
the structure of the software safety lifecycle divides the software 
development lifecycle into defined phases and activities.

In addition to this outline of the various phases, the following 
sections define the software process necessary to achieve IEC 61508 
compliance: 
•	 7.2	Software	safety	requirements	specification
•	 7.3	Validation	plan	for	software	aspects	of	system	safety
•	 7.4	Software	design	and	development
o 7.4.3 Requirements for software architecture design 
o 7.4.4 Requirements for support tools, including programming 

languages
o 7.4.5 Requirements for detailed design and development – 

software system design 
o 7.4.6 Requirements for code implementation 
o 7.4.7 Requirements for software module testing 
o 7.4.8 Requirements for software integration testing 

•	 7.5	 Programmable	 electronics	 integration	 (hardware	 and	
software)

•	 7.6	Software	operation	and	modification	procedures
•	 7.7	Software	aspects	of	system	safety	validation
•	 7.8	Software	modification
•	 7.9	Software	verification

Starting with requirements specification, developers must 
specify the requirements for safety-related software of each E/E/PE 

Certifying Industrial systems 
using IEC 61508

Figure 1: Overview of software safety lifecycle, which includes 
requirement specification, software development, software 
integration, software modification and safety validation.

safety-related system and achieve the SIL specified for each safety 
function allocated to that system. IEC 61508 specifies four SIL levels 
with SIL1 demanding the lowest level of safety and SIL4 the most 
rigorous. Each technique or measure has an associated level of 
recommendation used to select a safety integrity level. The higher 
the SIL, the more highly recommended a practice is. 

The software safety validation plan details how the software 
design and development, hardware/software integration and any 
modifications required achieve standard compliance. Fundamental 
to IEC 61508’s validation process is bidirectional traceability, a 
process of linking all aspects of the software development lifecycle 
together. Bidirectional traceability ensures that each system 
requirement links to the relating code, tests, verification and 
documentation and that any change to any of the linked processes 
transfers information forward and downward through all phases 
of development. Specifications, and all plans for software safety 
validation, software modification, software design specification and 
software verification (including data verification) as information is 
added or deleted.

The development process starts with detailing the safety 
requirements as shown in Figure 2. 

 Software safety processes specify safety function and safety 
integrity requirements. The safety function requirements influence 
the input/output sequences that perform safety-critical operation 
such as detection of faults in sensors, actuators, programmable 
electronics hardware, etc.

The safety integrity requirements of a system are composed 
of diagnostics and other fail-safe mechanisms which ensure that 
failures of the system are detected and that the system goes into a 
safe- state mode if it’s unable to perform a safety function. 

As with safety-critical system software development, the design 
is derived from safety requirements—both for the safety critical 
and non-safety-critical components—to meet the required levels 
of safety and integrity. During design, if any safety functionality 
is overlooked at the requirements level, it would potentially 
compromise the criticality of each software module developed. 
In order to avoid this, IEC 61508 requires that traceability be 
established between requirements and software architecture, and 
the software design specification.

Software architecture further considers selection of the tools 
including languages, compilers, user interfaces, run-time interfaces, 
etc., all of which contribute to the safety of the system as per the 
requirements. The toolset includes verification and validation 
tools such as static analysers, test coverage monitors, functionality 
testers.

Moving further into development process, we get into the phase 
of software implementation. Implemented software should fulfil 
all the safety functionality described in software architecture and 
software design specification including complete traceability. The 
software should be compatible with the programmable electronic 
target as well. 

IEC 61508 enforces static analysis as the first step in comprehensive 
software quality control. During static analysis, the source code is 
reviewed against programming standards like MISRA and CERT to 
detect latent errors and vulnerabilities like array bounds, divide by 
zero, uninitialised pointers, which in turn can be exploited during 
the execution of the software. 

In this phase, consistency of the source code is checked to 
detect the presence of any dead code or uncalled procedures. It 
determines the quality of the software by measuring metrics like 
clarity, maintainability, testability and complexity. 

Data flow analysis generates a series of analytical verifications of 
variable usage, procedure interaction and interrupts present in the 
source code. A control-flow diagram consists of a subdivision to 
show sequential steps, with if-then-else conditions, repetition, and/
or case conditions. Suitably annotated geometrical figures are used 
to represent operations, data, or equipment, and arrows are used 
to indicate the sequential flow from one to another. The extent of 
rigor in enforcing the standard depends on the safety integrity level 
needed for the safety-related systems. 

Table 1 explains about the different techniques/measures for static 
analysis and its recommendation as per the safety integrity level.

The definitions are:

HR Highly Recommended
R Recommended
NR Not Recommended
-- No Recommendation

Technique/Measure SIL 1 SIL 2 SIL 3 SIL 4

Boundary value analysis R R HR HR

Checklists R R R R

Control flow analysis R HR HR HR

Data flow analysis R HR HR HR

Error guessing R R R R

Formal inspections, including 
specific criteria

R R HR HR

Walk-through (software) R R R R

Symbolic execution -- -- R R

Design review HR HR HR HR

Static analysis of run time 
error behaviour

R R R HR

Worst-case execution time 
analysis

R R R R

Table1: List of techniques and measures which are carried out as 
part of static analysis and its recommendations for each level of SIL.

After static analysis has been done, dynamic analysis is performed 
in an effort to uncover subtle defects or vulnerabilities. Dynamic 
analysis is the testing and evaluation of a program by executing 
data in real-time. The objective is to find errors in a program while 
it is running, rather than by repeatedly examining the code offline. 
It is performed at unit, module and system level to achieve all safety 
functionality at required level of safety integrity. 

Figure 2: V-model software development process.
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The validation test plan is developed by designing test cases for 
unit, module or system levels to provide complete coverage of the 
software’s functionality. The test cases need to be designed for all 
input combinations, boundary conditions, ranged values, timing 
mechanisms, etc. and checked against the expected output to 
validate the safety functionality of the system. The validation plan 
and test cases need to be traced back to the requirements to make 
sure the desired level of integrity and safety functionality is achieved 
and that complete traceability between requirements and module 
integration (hardware/software) test specifications, software safety 
validation plan is in place.

Dynamic analysis needs to be done in two stages:
a) Functionality analysis (Black box testing)
b) Structural code analysis (White box testing)

In black box testing, the test data (inputs and expected outputs) 
for the test cases are derived from specified safety functional 
requirements. This phase offers complete requirement-based 
testing because in this approach only the functionality of the 
software module is affected by executing the software with the 
desired level inputs and subsequently checking the results with the 
expected outputs. Boundary value analysis uses a functional testing 
technique where extreme boundary values (maximum, minimum, 
just inside/outside boundaries, typical values and error values) are 
used in the system to ensure no defects exist. 

In white box testing, the structure of the source code is tested by 
having the inputs exercise all paths though code and determine 
the appropriate outputs. It tests paths within a unit, paths between 
units during integration, and between subsystems during a system 
level test. The design of the test cases is intended to: 

a) Exercise independent paths in unit or module
b) Exercise the logical decisions on both true and false.
c) Execute loops at their boundaries and operational bonds.
d) Exercise the internal data structure to ensure their validity.

White box testing includes coverage metrics like entry points, 
statement, branch, conditions, Modified Condition/Decision 
Coverage (MC/DC) to make sure each part of the software has been 
covered and tested against the requirements to compliescomply 
with the required level of integrity. These coverage metrics are 
outlined in the safety integrity level of the system.

Technique/Measure SIL 1 SIL 2 SIL 3 SIL 4

Test case execution from boundary 
value analysis

R HR HR HR

Test case execution from error guessing R R R R

Test case execution from error seeding -- R R R

Test case execution from model-
based test case generation

R R HR HR

Performance modelling R R R HR

Equivalence classes and input 
partition testing

R R R HR

Structural test coverage (entry points) 100 % HR HR HR HR

Structural test coverage 
(statements) 100 %

R HR HR HR

Structural test coverage (branches) 100 % R R HR HR

Structural test coverage (conditions, 
MC/DC) 100 %

R R R HR

Table2: List of techniques and measures which are carried out as 
part of dynamic analysis and its recommendations as defined by 
each level of SIL.

During the testing phase, software is tested on programmable 
electronic hardware to meet all safety functionality. After validating 
the software’s safety, some corrections and/or enhancements 
may be necessary to ensure compliance with requirements. The 
enhancements or corrections in the software must also have 
complete traceability to requirements. All modifications need to be 
documented along with an impact analysis that determines which 
software modules and verification activities are affected. Impact 
analysis determines what modules or functionalities are affected by 
the change, how many new test cases must be created to cover the 
new functionality and whether any other system requirements are 
involved in testing this new change.

After doing the modification in the source code, complete source 
need to be regressed by performing regression analysis to make 
sure earlier safety functionality is not affected by the modification. 
Regression testing is selective retesting of a system or component 
to verify that modifications have not caused unintended effects 
and that the system or component still complies with its specified 
requirements

Conclusion:
The advent of IEC 61508 has brought isolated companies 

involved in either systems or software development for industrial 
systems together into the same process just as their counterparts 
in industries such as aerospace and defence are. All disciplines 
now face the same quality assurance efforts required to achieve 
compliance with a demanding standard. 

The need for such compliance has mandated business evolution in 
which processes and project plans are documented, requirements 
captured, implementation and verification carried out with respect 
to the requirements, and all artifactsartefacts fully controlled in a 
configuration management system.

Adopting IEC 61508 as a process for industrial systems software 
development requires conformance to the processes, activities and 
tasks defined by the standard. Fundamentally, IEC 61508 demands 
that requirement traceability be met at all stages of the software 
development process.

Qualified, well-integrated tools ensure that developers can 
automate the process more easily and efficiently.  

While moving to automated compliance involves upfront costs 
and potential change to current practices, companies can achieve 
higher quality software and compliance to IEC 61508 more easily, 
reducing costly manual efforts. The higher-quality, safe product 
avoids expensive recalls and ensures that the same development 
process can underpin the maintenance and upgrade process. Not 
only do these factors contribute to the manufacturer’s bottom line, 
but the company achieves significant ROI in improved credibility 
and reputation.

Author: 
(Shrikant Satyanarayan is a Technical Consultant with LDRA, in 

India, specialising in the development, integration and certification 
of mission- and safety-critical systems in avionics, nuclear, industrial 
safety and automotive domains. With a solid background in 
software development, software testing and real-time operating 
systems, Shrikant guides organisations in selecting, integrating and 
supporting their embedded systems from development through to 
certification.)  

A two-day global aerospace industry 
meet in Bangalore  provided a 
forum for interaction between 

Indian and Overseas aerospace industries 
and entrepreneurs and R&D personnel. 
This was also an occasion for Karnataka 
government to highlight its proactive 
policies to boost the aerospace industry in 
the state. 

The seminar was organized by the Society 
of Indian Aerospace Technologies and 
Industries (SIATI) under the patronage of 
the Department of Commerce and Industry, 
and with the support from Laghu Udyog 
Bharti, Karnataka Udyog Mitra, Hindustan 
Aeronautics Limited, IMS Foundation, 
Bangalore Chamber of Industry and  
Commerce, and Indo American Chamber of 
Commerce.  

It was inaugurated by Mr. 
Maheswar Rao, IAS, Commissioner of 
Industries,Government of Karnataka. Dr. 
C.G.Krishnadas Nair, President SIATI, Mr. 
Chandramouli, Vice President, Bangalore 
Chamber of Industries and Commerce(BCIC), 
Air Cmde (Retd) J Varkey, Hony Secretary 
General, SIATI, also addressed the gathering.

A Table Top Book giving a detailed overview 
of the progress of Aerospace in Karnataka and 
about the Aerospace Industries of Karnataka, 
including the state Government initiatives for 
promoting the aerospace sector, compiled 
by Society of Indian Aerospace Technologies 
and Industries (SIATI) was released by Mr. 
Maheswar Rao.

Govt incentives
Technical Sessions that followed had a 

total of 17 presentations on the first day. 
Mr Maheswar Rao, in his presentation, 
“Opportunities in Karnataka for Aerospace 
sector” spelt out various proactive measures 
the Government had taken for the growth 
of Aerospace including the Aerospace 
SEZ and Park. He also spoke on the draft 
Karnataka Aerospace Policy 2012 and its 
mission and objectives. The main objective 
is to make Karnataka a preferred global 
destination for all segments of aerospace 
sector. The Karnataka Government is 
taking several policy measures and special 
incentive and concession schemes to 
achieve the objectives.

A special session on Defence offset 
policies was conducted by Col K.V.Kuber, 
Advisor Defence, NSIC and Wg Cdr( Retd) 

Neelu Khatri, Director, KPMG. There were a 
lot of interactions during the presentations. 
The expectations of overseas companies 
from the government and Indian industries 
and the expectations of Indian Industries 
were brought out in the presentations.

Mr. Bob Hastings, President of M/s Pointman, 
Canada, brought out the world’s best 
aviation vocational training framework to 
vensure maximum aerospace economic 
benefit for India. Mr. Raghuram, Managing 
Director, Karnataka Udyog Mitra, gave various 
investment opportunities in Karnataka and 
also enumerated the advantages of Karnataka 
in the aerospace sector.

There were more presentations on 

mandatory quality requirements, SMEs’ 
role and investment partnership etc. The 
day concluded with a panel discussion 
on “Growth of Aerospace and Defence 
Sector Industries through Collaboration 
and partnership”. The panelists were Dr. 
C.G.Krishnadas Nair, Mr. Ashok Saxena, 
Director, ADS, Mr. Bob Hastings, President, 
M/s Poitman, Canada, Dr. Paul Daniel, 
Senior expert, UNIDO, Mr. Naresh Palta, 
CEO, Maini Aerospace and Mr. Balaraman, 
GM, Apollo Aerospace Components. 
The panel discussed in detail with the 
audience and the clarifications raised 
by the audience were ratified. Air Cmde 
(Retd) J Varkey, Hony Secretary General, 
proposed a vote of thanks.

Wide-ranging interactions
On the second day the following 

companies made presentations regarding 
their capabilities: Mr. Raj Nanda,   MD, 
Shakat Aviation, Mr. A N Mounesh,  
Manager – Bus. Dev., Carl Ziess India, Mr.K. 
Balasubramanyam, General Manager, 
Apollo Aerospace Components, Mr.Vinod 
Mathews, Managing Director, Captronic 
Systems and Mr. Anil K Ammina, Managing 
Director, BE Analytic Solutions.

Meetings were with representatives of 
the Government, expert group on Defense 
Offset Policies 2011 & modifications 2012 
and meetings between representatives 
of Safran, Thales, Liebherr, Diehl Systems, 
HAL, StandardAero and Australian Trade 
commission.

Global aerospace meet focuses  
on Karnataka initiatives

Raghuram 
MD,  Karnataka Udyog Mitra
speaking at the seminar

Mr. Maheswar Rao, IAS, Commissioner of Industries, Government of Karnataka 
releasing a Table Top Book giving a detailed overview of the progress of Aerospace in 
Karnataka .Dr. C.G.Krishnadas Nair, President SIATI, Mr. Chandramouli, Vice President, 
Bangalore Chamber of Industries and Commerce (BCIC), Air Cmde (Retd) J Varkey, Hony 
Secretary General, SIATI also seen.
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Eventually, designs from a CAD 
system go into some form of 
manufacturing. For mass produced 

parts, this usually involves manufacturing 
tooling that is actually used to create the 
final needed part. This tooling can be quite 
wide ranging, from moulds that creates a 
small plastic piece of a toy, or large pieces 
like the front fascia of a car to dies that may 
make simple stampings for a computer 
case, to complex hoods and fenders of 
automobiles. Plastic pieces from moulds 
and metal stampings from dies are used in 
a huge percentage of assembled products. 

Tooling for the Mould& Die industry is 
often lumped together as one market 
segment, because there are many 
requirements that are shared between the 
two. However, there is also some uniqueness 
between the two for manufacturing. One 
critical component of working with the 
Mould& Die industry is the requirement of 
manufacturing quality tooling as quickly 
and efficiently as possible, all while working 
with differing data from various customers. 

Some of the key functionalities that are 
necessary to be as efficient as possible, with 
as high of a quality as possible are:

CAD for Manufacturing
Although many CAD systems have 

excellent design functionality, they are 
sometimes lacking functions useful to 
manufacturing tooling. This can encompass 
more generic functions like filling holes or 
creating die runoff data or it might include 
more specific CAD for manufacturing 
functions such as core/cavity separation or 

automatic electrode extraction. 
Cad functions specific to manufacturing 

can save a considerable amount of time by 
automating a task to do in just a few minutes 
which may take considerably longer 
manually. Automatic Electrode extraction is 
a key example of this. With a simple curve, an 
electrode can automatically be extracted, 
tangent extensions can automatically be 
created, and the electrode can be placed 
on a fixture or clamping system. While all 
of these tasks could be done manually, 
it may take 10-20 times longer to do it 
manually versus using an automatic Cad for 
manufacturing routine.

Dynamic Stock Model
Since CNC machining is a subtractive 

process, all CNC operations start with a 
piece of material, we refer to as the stock. 
Sometimes the stock starts out as a solid 
block or cylinder, other times it may be a 
casting, or it can be a complex 3D shape. 
Depending on the application, some 
people scan the initial stock, off of a casting 
or tool to be repaired, as the initial stock 
model.

Utilizing a digital version of the stock 
model allows for the CAM system to 
work as close to real life as possible. CAM 
systems that do not utilize a stock model 
for calculating machining operations are 
working only with theoretical milling 
conditions, and can be prone to errors or 
complications. 

One time saving and practical use of stock 
models is when milling multiple details of a 
stamping die. Often, each detail has its own 
stock size, yet a productive programmer will 
mill several of them together on some form 
of pallet. It is important to be able to handle 
a variety of initial stock conditions so that 
the roughing cutter paths can be as efficient 
as possible.

Manufacturing 
software solutions

There can be two types of stock models, 
Dynamic and Static. Dynamic stock models 
allow the Cam software to work with the 
condition of the material during cutter 
path calculations, just as if it were watching 
the machine mill the part every second. 
Static stock models allow the CAM system 
to know the condition of stock only at the 
beginning and end of a calculation, but not 
during. 

Advantages of utilizing a Dynamic 
Stock Model are:
•	 Safety:	Since	 the	condition	of	stock	 is	

known during all phases of roughing, 
it can create the most reliable 
cutter paths that are safest on the 
cutter, without dangerous potential 
movements from systems that do not 
know the dynamic stock condition.

•	 Efficiency:	Since	the	condition	of	stock	
is known at all times, where material 
exists, and where material has already 
been removed, the roughing clean out 
passes can maximize efficiency with 
little wasted movement of theoretical 
movements.

•	 Productivity:	 Automatic	 Remachining	
cutter paths based on the actual stock 
condition, from careful programming 
with various cutters, rather than 
theoretical corners, will not only be 
more efficient, but provide the most 
accurate milling scenario.

Feature Recognition
Mould and Die components often can 

have many different holes. These holes may 
be through, reamed, tapped or something 
else. Feature recognition software allows 
for the fastest programming of holes in a 
part. Previous methods of drilling holes 
involved finding the centres and depths 
and creating a drilling or some type of 
canned cycle command. This task becomes 
tedious when there are many holes, and 

can become difficult when the holes are at 
various angles. 

Automatic feature recognition not only 
programmes the holes based on the CAD 
design automatically many times faster 
than doing so manually, but this process 
can eliminate many of the common 
human errors when performing hole 
operations. Again, the dynamic stock model 
becomes important when performing hole 
operations, as many people prefer to drill 
their holes, before milling the 3D shapes of 
the part. Thus the hole needs to start and 
consider different heights when compared 
to the CAD design. 

Efficient and Automatic 3-Axis and 3+2 
axis cutter paths

Design for aesthetics is becoming more 
and more common. Many 3D parts are 
designed for a commercial aesthetic 
property, rather than for a strictly functional 
reason. These shapes can sometimes 
become quite complex.

When working with tooling, one often is 
milling hard materials, sometimes with a 
lot of steep slopes and complex 3D shapes. 
It is important to have a plethora of quality 
cutter paths available for any shape. These 
cutter path styles need to work equally well 
and just as easily in 3+2 axis machining as 
they do in 3 Axis. Some cutter paths which 
can make one more productive include:
•	 Slope	 Based	 Machining	 –	 utilizing	 a	

Z-Level strategy, especially on hard 
materials, for less tool deflections, and 
an automatic option for machining the 
remainder of the part.

•	 Constant	 Scallop	 Machining	 –	
Advanced cutter paths can utilize a 3D 
stepover, such that the cutter load and 
cusp leftover remain constant. These 
types of cutter paths are often ideal for 
high speed milling machines. 

•	 Continuous	 Finishing	 –	 This	 cutter	
path combines the best of Slope Based 

Machining and Constant Scallop to 
allow for high speed machining in a 
continuous motion, while maintaining a 
high surface finish.

•	 Remachining	 to	 a	 3D	 Stock	 Model	 –	
Remachining is removing material 
leftover by larger tools. Sescoi’s WorkNC 
was an innovator in this technology. 
Remachiningalgorithms should look 
at the stock model of actual remaining 
material, rather than theoretical corners 
many systems use.

•	 Maximum	 Segment	 Length	 –	 this	
option allows for uniform point density 
and distribution on all parts, regardless 
of the curvature. This provides better 
finishes and works best on high speed 
controllers.

5-Axis
Utilizing 5-axis machining, if it is available to 

you, can increase overall efficiency and 
productivity. Some of the benefits of 
5-axis machining are:

•	 Reduce	 or	 eliminate	 electrode	 milling	
– With 5-Axis machining, it may be 
possible to machine areas one may 
otherwise have used an Electrical 
Discharge Machining (EDM) process on. 
This saves the time of milling several 
electrodes and the time spend in the 
EDM process.

•	 Reduce	 polishing	 –	 often	 one	 can	 use	
5-axis machining to use a shorter cutter 
to mill the same areas mille din a 3 axis 
or 3+2 axis strategy. Utilizing shorter 
cutters allows for more tool rigidity, 
allowing for better finishes at faster feed 
rates. 

Complex or large tools can often have 
CNC files with thousands and millions of 
points. Without good 5-axis programming 
algorithms, a CAM system may not be able 
to efficiently perform 5-axis machining. 
WorkNC has a module named Auto-5 which 
converts a 3-axis or 3+2 axis cutter paths 
into a full simultaneous 5-axis cutter path, 
while automatically avoiding collisions 
between the tool, tool holder and the part. 
This allows for milling the entire part, with 
short tools, quickly, automatically and safely. 

Speed
Many tools can get quite large. Think of 

stamping dies for large trucks, or moulds 
for big aerospace pieces or a bumper 
fascia. Although these parts can be very 
large, they often have small radii designed 
into them. Often requiring a dozen or 
more different sized tools to completely 
finish the part.Tools down to 3mm 
diameter or smaller.
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Ability to print parts in metal, 
tungsten, glass or ceramic, 
ExOne’s M-FLEX 3D Printing 

System offers manufacturers seven times 
the volume over previous printer; On 
display at 2012 International Machine 
Technology Show

The Ex One Company (ExOne), 
the leading additive manufacturing 
company for the industrial sector, 
introduced its newest state-of-the-art 
3D printer in September  in advance 
of the 2012 International Machine 
Technology Show in Chicago. The 
M-FLEX 3D Printing System – on display 
in the Additive Manufacturing area of 
the IMTS Emerging Technology Center 
(Booth N-650 in the North Building) – 
dramatically increases the capabilities 
of a 3D metal printer, offering more 
than seven times the volume output of 
machines currently in use.

Streamlined and sleek, the mid-sized 
M-FLEX system is primarily designed for 
manufacturing metal parts, for use in 
industries such as mining, automotive 
and energy.  Eventually, additional 

material sets can be printed on the 
M-FLEX, including tungsten, glass, 
ceramics and a variety of materials 
used for the casting industry. The 
M-FLEX’s productivity improvements 
and increased flexibility are housed in 
a build chamber of 400mm x 250mm x 
250mm that can achieve build speeds 
of 30 seconds per layer – compared to 
previous build speeds of approximately 
one-and-a-half minutes per layer.

“We’ve made tremendous strides in 
3D printing in the last decade and what 
our machines can do today is simply 
remarkable. We are printing engine 
castings for helicopters and replacing 
broken pumps in oil fields in days – not 
months,” said Dave Burns, President 
of ExOne. “The M-FLEX continues our 
leadership in developing the 3D printing 
technology that has made additive 
manufacturing the most compelling 
advanced technology used in industry 
today.”

The machine is well suited for either 
prototypes or short runs of multiple and/
or custom parts.  The complete machine 

system includes a printer, recycling 
equipment, printing materials, a furnace 
and a comprehensive multimedia 
training program.

The M-FLEX employs the ExOne 
approach to additive manufacturing, 
utilizing a print head to distribute binder 
into beds of specially prepared and 
formulated materials. Within the world 
of additive manufacturing, ExOne is 
distinctive in that it offers solutions that 
are focused upon industrial users and 
applications, and the M-FLEX is the latest 
machine to serve that market.

 ExOne will also be exhibiting at IMTS 
in the North Building (Booth N-6144) 
where they will be showcasing their 
capabilities with 3D printing showing 
some of the largest sand molds and 
cores ever created with additive 
manufacturing. Also on display will be 
components manufactured with their 
Orion™ short-pulse laser system with 
state-of-the-art beam manipulation 
which permits the fabrication of 
complex shapes, including direct and 
inverse taper.

3D Printing System from ExOne boosts  
print speeds & manufacturing capabilities 

Located less than 20 miles from 
New	York	City,	PPM	has	grown	to	
become a recognized leader in 

manufacturing advanced orthopaedic 
implants, instrumentation and sterilised 
delivery systems. The company uses 40 
Haas CNC milling machines and 6 Haas 
CNC turning centres, and specializes 
in implants for the knee, hip, elbow, 
shoulder and spine, as well as the 
instrumentation and tooling necessary 
to install such devices in the body.

“We purchased our first Haas mill in 
1992 and have continued investing in 
Haas technology ever since,” states John 
Phillips, Fran’s eldest son and PPM’s 
President of Operations. “Standardizing 
on the Haas platform makes it easier to 
schedule work and to move employees 
from machine to machine.”  PPM 
provides a made-to-order service for 
orthopaedic industry customers that 
include Stryker, Zimmer and Biomet, 
to name but a few. The company’s 

machining capability helps facilitate 
a complete ‘art-to-part’ offer, using 
Haas Super VF series mills and SL series 
turning centres.

“We’ve had Haas machines for the 
past 20 years, but we’ve retired only 
a few,” says John. “Most of them 
run 20 hours a day, but still produce 
the same quality as when they were 
new. We certainly get our money’s 
worth. In our opinion, the ratio of 
performance to price offered by Haas 
cannot be matched.” PPM isn’t making 
commodity parts; the components 
produced on the long lines of neatly 
laid out machines contain high 
precision, high complexity features.

“Take this hip broach, for 
example,” says John, holding a part 
approximately 10” long with tapered 
cutting tooth geometry at one end, 
transposing to hexagon geometry 
at the other. “It would normally be 
produced on a CNC grinding machine, 

but we use Haas fourth axis and right-
angle head technology to introduce 
a tool at such an angle and high RPM 
that we’re able to simulate a five-axis 
application, producing the broach 
with a tool geometry that cannot be 
duplicated using grinding technology. 
The resulting broach offers a very 
aggressive cutting tooth design, which 
the doctors love because they can 
get in and out very quickly, reducing 
surgery times.”

 John Phillips says that the company 
rarely gets much advance notice of 
what parts will be required, or when. 
As a result, the flexibility of the Haas 
machines is another vital element in 
the day-to-day success of the business. 
PPM can offer up to 60 different sizes 
of conical stems at the touch of a ‘start’ 
button, often in batches up to 1200 or 
1500 a month. At the same time, the 
company will often produce custom 
runs of just 5, 20 or 100 off.

Haas technology transforms  PPM implant output

SBG Systems presents Ekinox Series, 
a brand new product range of 
tactical grade inertial systems 

which brings robust and cost-effective 
MEMS to the Fiber Optic Gyro (FOG) 
level. This series consists of two ITAR Free 
models; the Ekinox AHRS which provides 
0.05° 3D Attitude and 5 cm Heave, and 
the Ekinox INS which delivers additional 2 
cm position. Marine, Ground, Aerospace, 
Ekinox Series precisely fits every 
demanding application.

 Robust and Cost-effective MEMS
R&D specialists usually compromise 

between high accuracy and price. Ekinox 
Series brings robust, maintenance free, 
and cost-effective MEMS to the FOG 
accuracy and opens up to a new world 
of opportunities for professionals. 
Thanks to a drastic selection of high end 
MEMS sensors, an advanced calibration 
procedure, and powerful algorithm 
design; Ekinox Series achieves 0.05° 
in a compact and affordable package. 
Compromise is no longer required 
between high performance and cost.

Special design
The Ekinox series has been designed 

for harsh environments and high 
demanding applications. Its IP68 
enclosure is constructed of aluminum 
and every system has been intensively 
calibrated and tested. More than 
offering high attitude accuracy, Ekinox 
hardware outputs data at 200 Hz, with 
a 3 milliseconds latency, and very low 
noise on Euler Angles (< 0.03°). All data 
can be recorded into the 4 GB internal 
data logger, displayed in real-time 
throughout an intuitive embedded 
interface, and analyzed in the sbgCenter 
software.

High performance models
The Ekinox family includes two high 

accuracy ITAR Free models, Ekinox 
AHRS and Ekinox INS. Ekinox AHRS is an 
Attitude and Heading Reference System 
(AHRS). It delivers a 0.05° Attitude over 
360° and 5cm Heave, Surge and Sway. 
Ekinox INS, the second model, is an 
Inertial Navigation System (INS). Providing 
the same performance, it additionally 
delivers a 2 cm position thanks to its 

embedded high end GNSS receiver. To 
further enhance performance in every 
field of use, up to four external aiding 
equipments can be simultaneously 
connected to Ekinox INS, including RTK 
GNSS, Odometer, DVL, EM Log, etc.

To achieve the best performance 
in every demanding project, specific 
error-correction models have been 
implemented. Throughout the embedded 
web interface, the user simply selects 
the application (ex: automotive), the 
connected aiding equipment (ex: Novatel 
GPS), and environment constraints (ex: 
Urban Canyon); its  

Surface & underwater vehicles
Ekinox accepts aiding data from various 

marine external equipments including 
DVL, Dual Antenna GPS, USBL, and 
EM Log. By offering real-time surge, 
sway, and auto adjusting heave on 4 
monitoring points, NMEA protocol and 
Ethernet communication, Ekinox is ideal 

for demanding Marine applications such 
as vessel motion monitoring, ROV & AUV 
control, or Buoy positioning. As a cost-
effective alternative to FOG technology, 
Ekinox is also highly efficient in geo-
referencing data from Sonar, LIDAR, and 
Camera.

Unmanned vehicles  
Whether you want to control an 

Unmanned Ground Vehicle, analyze car 
motion, or geo-reference point clouds 
and images, Ekinox comes with every 

feature needed. Combined with an 
odometer and a dual antenna RTK GPS, 
Ekinox INS outputs a 2 cm car position at 
200 Hz. Cost-effective, Ekinox is also very 
powerful for orientation, positioning and 
stabilization of on board equipment such 
as SATCOM antenna, targeting system, 
gyro stabilized camera, etc.

Aerospace applications
Ekinox is perfectly suited to aerospace 

applications such as light aircraft 
navigation, mid-size and large UAV 
control, and on board Camera and Lidar 
data geo-referencing. It can also be used 
as a high accuracy vertical gyro. With its 
embedded GPS receiver, its robust IP68 
enclosure and its extended dynamic 
temperature calibration, Ekinox INS is 
designed for harsh environments and 
delivers unmatched precision in high 
vibrating conditions (MIL-STD-810G).

Availability
ITAR Free Ekinox AHRS & Ekinox INS 

will be available in April 2013. Ordering 
information is currently available from 
SBG Systems representatives and 
authorized SBG Systems dealers.

For more information about the new 
Ekinox Series, please visit: http://www.

sbg-systems.com
SBG Systems is a leading French supplier 

of MEMS-based inertial motion sensing 
solutions. The company provides a 
wide range of inertial solutions from 
miniature to high accuracy. Combined 
with cutting-edge calibration techniques 
and advanced embedded algorithms, 
SBG Systems products are ideal solutions 
for industrial & research projects such 
as unmanned vehicle control, antenna 
tracking, camera stabilization, and 
surveying applications.

Product Image 

SBG Systems introduces 
Ekinox Series 
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Robotic snake-arm 
flies into tight spaces 

Just like in a science fiction film, the robotic snake-
arm wriggles through a small hole. Its task: to 
perform a safety inspection in a hard-to-reach 

location, recording video as it does so. Very confined 
and hazardous spaces are common in many industrial 
sectors. Small spaces are not only difficult for humans 
to access, but these areas and the devices they contain 
also have to be inspected frequently. OC Robotics, 
based in Bristol (UK), looked at the world of animals 
for inspiration and developed the “snake-arm robot”. 
Managing director Rob Buckingham and technical 
director Andrew Graham developed the first prototypes 
in 2001. They have continued to this day to perfect the 
technology behind the snake-arm robot.  The snake-
arm robots have a slim, flexible design - they can easily 
fit through small gaps and circumnavigate obstacles 
with great skill. 

Snake-arm robots have been used in aerospace 
assembly, in the nuclear energy sector, in medical 
technology and in security applications. Depending 
on the customer's requirements, the snake-arm robot 
is available in different lengths and diameters. The 
standard sizes vary from 40 mm to 150 mm in diameter 
and have a length of 1 m to 3.25 m; if required, lengths 
of up to 10 m are possible, or diameters down to 

A robot as agile as a snake can explore 
almost any hidden nook and cranny. 
Problems often occur in confined and 
hazardous spaces, and whilst these 
spaces are difficult for humans to work 
in, a snake-arm robot has no issue. 
Whether in aircraft assembly, nuclear 
power stations or the inspection of 
sewage systems: maxon motors are 
responsible for the high-precision 
movements of the multiple degree-of-
freedom robotic snake-arm. 

12.5mm. The diameter of the snake-arm 
determines its functionality - the larger 
the diameter, the more weight the robot 
can lift.

Each snake-arm is customized 
specifically for the respective application. 
Furthermore, the “head” of the snake-
arm robot can be equipped with various 
tools. OC Robotics offers tools for visual 
inspection with appropriate lighting and 
cameras, special gripper jaws or lasers 
for cutting metal and concrete (see 
video). Depending on the application, 
the snake-arm robot can be mounted on 
a stationary or mobile station such as an 
industrial robot or a gantry.

Always following its nose 
The snake-arm is capable of performing 

a whole range of inspection and 
maintenance tasks, without any direct 
support from its environment. It can be 
navigated freely across open spaces. The 
robot is controlled by means of proprietary 
software which enables the operator to 
control the snake-arm by means of the 
“nose-following” principle. A command 
is transmitted to the tip of the snake-arm 
by means of a joy pad and the rest of the 
joints follow this specified path. In other 
words, if the operator steers the tip clear 
of an obstacle, the rest of the snake-arm 
will follow suit. With this technology, it 
becomes a lot easier for people to work in 
hazardous environments, yet humans are 
not eliminated completely, explains Rob 
Buckingham, managing director of OC 
Robotics. 

Brushless maxon DC motors 

In a human arm, the tendons connect 
the muscles to the bones of the joints. 
Similarly, in the snake-arm robot, 
stainless-steel wires are connected to the 
individual joints of the robot like tendons. 
Each individual wire inside the snake-
arm is connected to a maxon motor. 
The snake-like wriggling movements 
are the result of the motors transmitting 
the mechanical power to the snake arm, 
where the individual joints of the arm are 
located. Depending on the version, up 
to 50 maxon motors are installed in each 
snake-arm. These are not located directly 
in the arm, but instead in an actuator 
pack in the base of the robot. This is 
advantageous as the electronics are more 
easily accessible and not exposed to the 
confined and hazardous environments. 
Another area of use for the motors is the 
different tools for the snake-arm's head. 
Here, one or two maxon motors are 
responsible for the movements of (for 
example) the gripper jaws or swage tool.

The biggest challenge to the drives is 
that they have to provide a high enough 
power output inside a compact design. 
Therefore, the brushless maxon EC-max 
30 DC motor (60 W) and the ceramic 
version of the GP32 planetary gear 

head are used for this highly complex 
application. Thanks to the brushless 
design, the electronically commutated 
DC motors are excellently prepared for 
long operating times. The heart of the 
maxon motors is the ironless winding – 
with the benefits inherent to the physical 
design, such as zero cogging torque, high 
efficiency and excellent control dynamics.

Special modifications were necessary 
for the motors used in the snake-arm 
robot. A special cable and fastening holes 
were required, whilst the maxon motor 
planetary gear head was modified for the 
application and a special housing was 
developed for the brake. For OC Robotics, 
the reliable motors, good customer 
support, high quality and high power 
density were the decisive criteria for 
choosing maxon motor.
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Elscint vibratory bowl 
Elscint Automation recently manufactured a vibratory bowl 

feeder for feeding of aluminium tubes of various sizes. 
There were a total of 4 tubes. However, in all the tubes, 

the diameter was more than the length. The diameters ranged 
from dia 41 mm to dia 45 mm and the heights of the tubes were 
from 29 mm to 32 mm. The orientation required was “rolling”. 
Elscint tooled the bowl in such a manner that there was no 
changeover required at all for all these sizes. For accommodating 
a large quantity of tubes, Model 630 with a bowl having diameter 
of 1100 mm was used. The bowl was fabricated in stainless steel 
and coated with Elscinthane polyurethane coating in order to 
reduce the metal to metal contact between the tubes and the 
metallic bowl. In order to further reduce the noise level, a mild 
steel noise enclosure was provided lined with acoustic foam with 
a top acrylic removable cover for loading of the tubes into the 
bowl. A gravity chute was provided to take the aluminium tubes 
up to the chamfering machine of the customer. The complete 
assembly was mounted on a heavy fabricated single post stand 
having an adjustment of (+/-) 200 mm. The order was for 2 sets 
and they were shipped within the committed delivery time to 
South Africa.

Trimble and FARO announced 
recently  that they have signed an 
OEM and distribution agreement 

for 3D laser scanners. Under the 
agreement, FARO will provide Trimble with 
an OEM differentiated product based upon 
its successful FARO Laser Scanner Focus3D 
platform. Trimble will offer the OEM 
product throughout its worldwide survey 
and building construction distribution 
networks, serving the needs of surveyors, 
contractors, engineers and geospatial 
professionals. As part of the strategic 
relationship, future versions of the FARO 
Laser Scanner Focus3D platform will also 
be made available to Trimble.

“FARO’s revolutionary Laser Scanner 
Focus3D leverages more than 30 years 
of disruptive product innovation in the 
3D measurement space. We are very 
pleased to partner with Trimble to further 
expand the 3D laser scanner platform 
across a broader range of markets,” said 
Jay Freeland, president & chief executive 
officer of FARO. 

“FARO has successfully challenged the 
3D scanning market with a product that 
is versatile, compact and competitively 

priced,” said David Fitzpatrick, general 
manager of Trimble 3D Scanning. “We 
are excited to offer this solution as part 
of Trimble’s portfolio through our strong 
worldwide distribution network.”  

The Trimble OEM product is expected to 
be available in the fourth quarter of 2012.

FARO is a global technology company 
that develops and markets computer-
aided coordinate measurement devices 
and software. Portable equipment 
from FARO permits high-precision 3D 
measurement and comparison of parts and 
compound structures within production 

and quality assurance processes. 
The devices are used for inspecting 
components and assemblies, production 
planning, inventory documentation, as 
well as for investigation and reconstruction 
of accident sites or crime scenes. They are 
also employed to generate digital scans of 
historic sites.

With FARO, 3D measurement and 
documentation needs can be fulfilled 

confidently. As a pioneer and market 
leader in portable computer-aided 
measurement, FARO consistently applies 
the latest advances in technology to 
make its industry-leading product 
offerings more accurate, reliable, and 
easy to use. The focus is on simplifying 
workflow with tools that empower 
customers, thereby dramatically 
reducing the on-site measuring time and 
lowering overall costs. 

Trimble applies technology to make field 
and mobile workers in businesses and 
government significantly more productive. 
Solutions are focused on applications 
requiring position or location—including 
surveying, construction, agriculture, fleet 
and asset management, public safety 
and mapping. In addition to utilizing 
positioning technologies, such as GPS, 
lasers and optics, Trimble solutions may 
include software content specific to the 
needs of the user. Wireless technologies 
are utilized to deliver the solution to the 
user and to ensure a tight coupling of the 
field and the back office. Founded in 1978, 
Trimble is headquartered in Sunnyvale, 
Calif.

Trimple, FARO sign pact on 3D lase scanners

Abhijat Equipments Pvt. Ltd is an 
Indian Company with ISO- 9001 
Certification started in 1976. 

“We not only build the machines, but 
also build relationship, the main theme 
of Company to which people adhere 
when they work. Company will display 
following machine tools at IMTEX-2013. 
The machines are very economical and 
precision.

1. Single Spindle Automatic Lathe AL-25
2. Autocut-32- A Second operation 

turret lathe with six station turret.
3. Deepak-42 CNC lathe, a two axis CNC 

lathe with a provision of live tool for 
side milling or drilling on diameter.

4. Deepak- E-32 CNC- A low cost version 
of collet type, two axis CNC lathe 

with linear tooling and provision of 
gravity bar feeder.

‘Abhijat’ is specialized in turning 
technology and offers various 
machines for production of turned 
parts from bar. ‘Abhijat’ also exports 
spares of Cam operated single Spindle 
Automatic lathe to the US, Germany, 
Iran, Singapore etc.

The horizons of ‘Abhijat’ are touching 
worldwide with exports of machines 
to Germany, Mexico, Iran, Saudi Arabia,  
Australia, and Dubai. The products are 
CE marked. ‘Abhijat’ is interested to 
develop its market in U.S.A, Brazil.

EMO Hannover 2013 to showcase  
latest image processing systems  

Faster, more reliable, more 
accurate, more flexible – the 
requirements for the production 

metrology of the future sound well-nigh 
Olympian in their stringency. The EMO 
Hannover 2013 will be addressing all 
the trends of relevance for production 
operations, responsively showcased for 
the target groups involved under the 
motto of “Intelligence in Production”. 
One of the major focuses here will 
be how to handle information from 
measuring instruments in the web-
based environment of Industry 4.0.

The net sees everything, knows 
everything and forgets nothing: via 
web-based customer portals, users can 
already obtain a complete picture of all 
the data from the measuring instruments 
and systems being deployed. Most of 
these portals are based on a service-
oriented architecture, thus optimizing 
operational behaviours and significantly 
shortening repair and maintenance 
time. Web-based information platforms 
enable present-day users to work faster 
and more cost-efficiently, benefiting 
from simplified access to all instrument 
information. Thus design engineers, R&D 
staff or purchasers can get all the data 
they need on their screens by barcode-
scanning of the instruments involved.

The EMO Hannover 2013 will show the 
direction in which production metrology 
is moving for the future, more or less with 
a “measured tread”. A working group of 
the VDI/VDE Association for Electrical, 
Electronic &Information Technologies 
(GMA) has already ventured a look into 
the future with its “Roadmap 2020 for 
Production Metrology”. It identifies four 
major focuses for future production 
operations. Besides resource-efficient 
and transparent production processes, 
these are quality and productivity, 
and flexible production (this includes 
workpiece detection, intelligent robot, 
gripper and safety engineering with 
image processing and image-based 
control).

The importance of metrology for 
obtaining information was formulated 
back in the 19th century by the English 
physicist Lord Kelvin, who gave his 
name to the SI unit for temperature. 
Information is a crucial factor for a 
company’s success in regard to resource 
utilisation. Today, rapid technical 
advances in industrial production 
technology provide, with every new 
surge of development, more information 
on products and manufacturing 
processes becomes available. Production 
metrology supplies information on the 

features of processes and products.
Production metrology is a key 

technology for quality assurance of 
products and processes. It helps to 
secure the leading global status of 
German technologies. Its perceived 
importance and development status are 
outlined by Dr.-Ing. Dietrich Imkamp, 
who chairs the VDI/VDE’s Roadmap

Working Group and in his day job is 
Head of Visual Systems & Partner at Carl 
Zeiss Industrielle Messtechnik GmbH, 
Oberkochen, Germany, in these words: 
“The metrological acquisition of quality 
features in industrially manufactured 
products has been largely solved. 
Fundamentally, everything can be 
measured. The challenge for production 
metrology nowadays is to implement 
the technology concerned in industrial 
manufacturing operations, so that 
acquisition of product quality data can 
be cost-efficiently achieved.”

The higher information density 
provided by metrological instruments 
enables imminent losses due to 
defective products to be detected 
at an early stage, he adds. It thus 
makes a vital contribution towards 
resource-economical design and to 
the transparency and cost-efficiency of 
production operations.  

Abhijat Equipments
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By Sylke Becke

In 2013, the signs for the German machine tool 
industry all point to consolidation: following 
an unprecedented downturn in production 

output during the years 2009/2010, and an equally 
unprecedented catch-up subsequently, the 
international demand for machine tools settled down 
in 2011. Nonetheless, companies in Germany have 
benefited from a high order backlog. It was only 
from the beginning of 2012’s fourth quarter that the 
average capacity utilisation showed a slight fall. So 
the continuingly imposing level of the order backlog 
has not changed much. This is a definite asset in 
regard to 2013. However, whether the record result 
in production output can be maintained will depend 
primarily on whether and when demand recovers.

Given an export ratio of over 70 per cent, the 
world market is the prioritised field of action for the 
German machine tool industry. More than 40 per 
cent of German exports went to Asia in 2011, the 
same amount to Europe, and around 15 per cent to 
America. The most important market is China, which 
takes more than a third of the German exports, 
followed by the USA.  

At the moment, the German machine tool industry 
is seeing a reduced level of capital investment in Asia, 
which is weakening the dynamic of orders from that 
continent. Consequently, exports to the Far East are 
no longer rising as they have in the past. Nonetheless, 
Asia as a whole remains a growth region with high 
potential. The growth driver at present is America, 
which having been severely buffeted by the financial 
crisis has been undergoing a renaissance for the past 
two years. 

Unfortunately, the sector has not been immune to 

Year of consolidation for  German machine tool industry

the effects of the euro crisis: orders from Europe, particularly from the 
EU nations, fell by more than 10 per cent during the first half of 2012. 
Europe is a very important sales market for German manufacturers. 
The sector has benefited enormously from the introduction of the 
euro, not least because the exchange rate disadvantages compared 
with Italy as the major competitor have been eliminated. The German 
machine tool industry is convinced that the euro must not be allowed 
to fail, since the consequences would be unforeseeable. However, it 
looks as if it is going to take longer than originally thought to regain 
confidence and restore stability.   

The German machine tool industry is broadly diversified in terms of 
both markets and technology, which enables setbacks in one segment 
to be offset in part by other markets. Finally, the companies concerned 
are intensifying their operative involvement abroad and upsizing 
their production operations in important sales markets. All of this is 
expected to show up in improved figures as from 2014.

EMO Hannover 2013 
Efficiency, quality and flexibility are the major challenges 

encountered in industrial production operations worldwide. Here, 
German companies can assist their customers with intelligent 
products and solutions. For example, machine efficiencies have to 
be measured in terms of the amount of resources needed to make a 
particular product. The productivity of the manufacturing equipment 
is a paramount concern in this context. More efficient components 
like drives and hydraulic units, high-performance tools, optimised 
processes, supplemented by intelligent control, enable manufacturing 
operations to be rendered more cost-effective. 

The product quality is able to overcome the discrepancy between 
rising levels of individualised consumer needs and the resources 
actually available. The demand is not only for more goods and 
products, there is also a discernible trend away from identical mass-
produced articles and towards individualised product features. For 
the production operations involved, this means large quantities with 
ever-decreasing levels of material and resource utilisation together 
with additionally customised product variants. Creative thinking is 
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required here for the manufacturing 
technology involved. The latest products 
and solutions needed for this purpose 
will be showcased at the EMO Hannover 
2013.The world’s premier trade fair for the 
metalworking sector will be held from 16 
to 21 September.

Growing market
Over the past 20 years up to 2011, the 

international machine tool market more 
than doubled in size, to reach around $ 86 
billion. Since the turn of the millennium, 
machine tool consumption on a dollar 
basis has averaged an annual growth rate 
of almost ten per cent. The primary driver 
here has been Asia, where in 2011 more 
than three-fifths of total international 
machine tool production output was 
consumed.

In the EMO year of 2013, economic 
pundits are expecting a further rise in 
machine tool consumption, of eight per 
cent, to what will then be around 96billion 
US-dollars. Following a rather subdued 
year in 2012, they are basing their 
assumption on predicting that GDP and 
industrial production output will again 
increase more substantially worldwide. In 
China, the primary growth driver for the 
global economy, the high double-figure 
growth rates for GDP are weakening 
to single-figure levels. However, the 
emphases are shifting: as per-capita 
income rises, demand for consumer 
goods is starting to replace demand for 
capital goods as the primary driver. It is 
now the expanding middle class who 
are looking for increased quantities of 
goods and services, electronic high-tech 
products, more and eco-friendly vehicles, 
and much, much more. This applies 
not only for China, but for numerous 
emerging markets worldwide. 

This benefits the biggest customer 
groupings for international machine tool 
producers: the automotive industry and 
its component suppliers, the mechanical 
engineering sector, metal production, 
metalworking and processing, the 
electrical industry, precision mechanics 
and optics, including medical technology, 
and other vehicle manufacturing 
(aeronautical industry, rail vehicles and 
shipbuilding). In the year ahead, they 
will be investing around 9 per cent more 
worldwide in expanding and modernising 
their production capacities. 

Valuable partners for India  
For India, economic pundits are 

predicting a slowdown in economic 
growth this year. Capital investment 
is being inhibited by uncertainties 
regarding developments in important 
sales markets like the USA and Europe, 
subdued prospects in the country 
itself, restrictive monetary policy, rising 
interest rates and raw material prices. 
In the medium term, however, the 
outlook remains good. For example, the 

automotive industry and its component 
suppliers are investing in local production 
facilities for technically sophisticated 
parts. Hospitals and laboratories are 
modernising their technical equipment, 
enabling them to meet a growing and 
more sophisticated demand. Machinery 
and plant manufacturers are benefiting 
substantially from infrastructural 
upgrading projects. Modern machine 
tools are needed in all fields. Machine 
tool consumption in India is accordingly 
predicted to increase by 9 per cent in 
2013 to around $ 3.1 billion. Market 
growth is being driven primarily by 
metalworking and processing companies, 
the mechanical engineering sector and 
the electrical industry.    

In 2011, Germany ranked 2nd among 
the most important suppliers of machine 
tools to India’s industrial sector. The 
machines delivered were worth around 
$ 368 million, corresponding to growth 
of 28 per cent compared to the previous 
year. In the first three quarters of 2012, 
German deliveries largely maintained 
their previous level. A broad spectrum 
of technology was supplied, principally 
machining centres, grinding machines, 
parts and accessories, and much, much 
more. India thus ranked 10th among the 
most important markets for the sector in 
Germany.

German machine tool industry scores 
highly in terms of top-quality products. 
With their broadly based experience on 
numerous international markets, and a 
widely diversified customer base, German 
vendors will continue to be the best 
possible partners for India’s industrial 
sector.

Sylke Becker is Head of Press and 
Public Relations VDW (German Machine 
Tool Builders’ Association), Frankfurt am 
Main.

TE Connectivity’s New 
Ruggedized VPX Connectors -   
Backward Compatible to VITA 46 --

TE Connectivity announces the 
new  MULTIGIG RT 2-R connector. 
This rugged, lightweight and high-
speed board-to-board inter connect 
is compliant to VITA 46, including 
backward compatibility with all 
existing VITA 46 daughter cards, and 
supports OpenVPX architecture. 
The new connector system features 
the modularity and flexibility of 
the field-proven MULTIGIG RT 2 
connector products, but with a new 
quad-redundant contact structure 
designed for extreme vibration levels. 
Ruggedized guide hardware is also 
available for use with the MULTIGIG RT 
2-R connectors to increase the stability 
of the daughtercard-to-backplane 
interface under shock and vibration.

The MULTIGIG RT 2-R connectors have 
been tested to HALT (highly accelerated 

life test) vibration levels per VITA 72, and 
the robust “pinless” interface has been 
tested up to 10,000 mating/unmating 
cycles. Connector modules are available 
for 6U and 3U VPX slot profiles, 
including rear transition modules, and 
support 0.8 inch card slot pitches.

“TE collaborated with Mercury Systems 
to develop and test this connector 
for use in the most challenging 
environments, beyond requirements of 
the VITA 47 standard. The MULTIGIG RT 
2-R connectors and ruggedized guide 
hardware are valuable new additions to 
TE’s portfolio of interconnects for VPX and 
custom embedded computing solutions,” 
said Mike Walmsley, Product Manager, TE 
Connectivity, Global Aerospace, Defense 
& Marine. 

Supporting high-speed protocols, these 
new connectors are designed for rugged 
embedded computing applications 
for ground defense, missile defense, 
electronic systems/C4ISR, and commercial 

and military aerospace applications.
Compliance with VITA 46 enables 

upgrades in existing VPX applications. 
The connector can be used in conjunction 
with RF Modules (VITA 67) and optical 
modules (VITA 66) to customize slot 
configurations. Featuring a reliable press-
fit termination, the MULTIGIG RT 2-R 
connector requires only flat rock tooling.

Materials used include: 
·  Contacts: High performance copper 

alloy plated 50 µin Au over 50 µin Ni in 
mating area, tin-lead on compliant pin 
tails.

·  Housings: Space compatible, high-
temperature thermoplastic

·  Rugged guide hardware: Aluminum or 
passivated stainless steel

For more information on TE›s 
MULTIGIG RT 2-R connectors, visit www.
te.com/multigig  or contact the  
Product Information Center at +1 (800) 
522-6752.

MULTIGIG RT 2-R Connectors delivers 
quad-redundant contact system

http://enews.sacunas.net/q/TcfmsKhQewBGQv0P16nrteJGURYqUJX23zPThW1h5inGJuMGyrNDJrjPv
http://enews.sacunas.net/q/TcfmsKhQewBGQv0P16nrteJGURYqUJX23zPThW1h5inGJuMGyrNDJrjPv
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Brian Rego 

Coolants have been used in the 
machining process much before 
the Numerically Controlled 

machines were invented in the 1940’s. 
However, over the years, the reasons for 
using coolants during the machining 
process have largely remained unchanged. 
Coolants are primarily used in the 
machining process for 3 reasons: to reduce 
heat, to lubricate and to remove chips from 
the cutting zone. The extended cutting 
tool life and increased productivity is a 
bonus which is obtained due to effective 
usage of coolants.

Traditionally coolants have been 
delivered externally during the machining 
process by a nozzle which is located 
relatively far away from the cutting 
tool–chip interface. This typical external 
random and uncontrolled coolant 
application often misses the point of 
highest heat, generated where the cutting 
tool shears the material. Hitting the chips 
generated after the machining process, 
by the coolant stream, can even work at 
cross-purposes, by forcing the chips back 
into the cut, accelerating built up edge and 
cutting tool wear. With this typical external 
coolant application there is always a 

Machining Titanium Alloys with Precision 
Coolant Technology – Beyond BLASTTM

challenge of removing the chips from the 
cutting zone. Removing the chips from 
the cutting zone requires investments 
in high pressure coolant system to wash 
away the chips from the cutting zone. 
Low pressure coolant system was just not 
good enough to cool and to wash away 
the chips generated during the machining 
process.

Today, the work piece materials have 
moved from the traditional metals to 
Titanium Alloys. Titanium Alloys are heat 
resistant Alloys. In the traditional metals 

we were taught that the chips generated 
during the machining process would take 
most of the heat generated during the 
machining process. However in the heat 
resistant alloys, the chips are not able 
to take the heat away from the cutting 
surface as they are heat resistant. The 
work piece is also not able to take the heat 
as it is heat resistant. Hence the cutting 
tool is expected to take the maximum 
heat generated during the machining 
while machining heat resistant alloys as 
shown in Figure 1.

Figure 1: Heat Generated in the tool while Cutting Heat Resistant Alloys.

Figure 2: Continuous chips produced during High Tempetature Alloy Machining and 
Crowding of Chips at the Cutting Zone.

The cutting tool designer for high 
temperature alloys has the double 
responsibility of designing cutting 
tools which could work at elevated 
temperatures and that could be cooled 
effectively from those temperatures 
by an efficient delivery of a coolant. To 
make matters worse these heat resistant 
alloys produce continuous chips that 
crowd around the cutting zone making 
it all the more difficult for the coolant to 
reach the cutting zone, even when using 
a high pressure coolant delivered in the 
traditional way, externally, from a coolant 
port which is far removed from the 
cutting tool–chip interface as shown in  
Figure 2.

Kennametal, a global solution provider 
in the metal cutting and wear tooling 
technology, applied “Different Thinking”, 
and launched its first through insert 
coolant delivery system – Beyond 
BLASTTM. It is a remarkable cutting 
tool technology where the coolant 
is channeled through the insert and 
delivered precisely at the cutting 
edge where the cutting tool and work 
piece meet, ensuring better cutting 
performance through more efficient 
coolant delivery, increased heat transfer, 
improved lubricity, and improved chip 
control as shown in Figure 3. Beyond 
BLASTTM brings together precise metal 
cutting geometries and grade with 
integral coolant channels for the most 
precise coolant placement, taking place 
directly at the cutting edge beneath 
the chip. The coolant delivered with the 
Beyond BLASTTM system is controlled, 
effective and far more reliable. 

Extensive tests have been conducted 
and compared to conventional external 
coolant delivery systems, Beyond 
BLASTTM tool life shows increases of 
up to 300% depending on the insert 
geometry and cutting conditions. 

As the coolant in the Beyond BLASTTM 
technology is delivered precisely at the 
location where the cutting tool shears the 
material, the efficiency of coolant delivery 
is very high. 

Also as the coolant is delivered exactly 
at the point of heat generation, the 
heat transfer from the cutting tool 
and work piece into the coolant is the 
highest, maintaining both the cutting 
tool and material at ideal temperatures. 
Maintaining the cutting tool at ideal 
temperatures gives a higher tool life 
and an opportunity to operate the 
cutting tool at still higher parameters. 
Maintaining the work piece at ideal 

temperatures will avoid many of the 
unexpected problems that can crop up 
while machining like warpage, bending 
etc. Delivering the coolant exactly at 
the location where the shearing of 
the work piece takes place will reduce 
friction giving a smoother cut and 
reducing cutting forces. As the coolant 
is delivered at the exact place where 
the chips are generated, the chips are 
easily broken and washed away from 
the cutting zone even with low pressure 
coolant delivery system eliminating the 
investments needed for a high pressure 
external coolant system. The integrated 
design of Beyond BLASTTM optimizes 
thermal management providing 

outstanding results.
Day by day our manufacturing processes 

are becoming more complicated with 
the acceptance of high speed machining 
technologies and heat resistant materials. 
Beyond BLASTTM Precision Coolant 
Technology is the next step in this evolution 
of cutting tool technology. For machining 
of High Temperature Alloys, Beyond 
BLASTTM is not just the right tool. It is the 
ultimate solution! (Brian Rego is Senior 
Manager – Aerospace & Defence Segment, 
Kennametal India Limited. Brian has over 20 
years’ experience in Manufacturing, Sales and 
Marketing.  He is also a Visiting Professor at 
one of the reputed Management Schools in 
Bangalore.)

Figure 4: Beyond BLASTTM coolant delivery in action

Figure 3: Beyond BLASTTM coolant being channeled through the insert and delivered 
precisely at the Cutting Edge.
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Aerospace Engineers is a precision 
aerospace parts manufacturing 
industry certified with AS9100C. 

Its elaborate and accurate technical 
testing devices authenticated with 
systematic documentation have earned 
it the approval of Defence Research & 
Development Organization.  With steady 
growth, expansion and diversification, 
Aerospace Engineers commands a 
strong presence in the manufacturing of 
Precision Metallic parts and Non-Metallic 
parts. The company also has vibrant 
businesses in the manufacturing sector.

The firm is now a developer of critical, 
high precision aircraft components 
and global Supplier in the aerospace, 
and Defence. This constructive growth 
has strengthened the firm’s underlying 
values of entrepreneurship and 
innovation and now it is powered by 
SAP By Design implementation. Using 
the latest CNC technologies, Aerospace 
Engineers turns and mills precision 
components from a comprehensive 
range of aerospace within the most 
exacting tolerances has manufactured 
about 5,000 parts that comply with 
global aviation requirements with 
rigorous quality standards drawn up for 
themselves which are certified by the 
airworthiness authorities like DRDO & 
DGAQA.

The primary focus is to enhance 
customer value by making aircraft 
safer, more reliable and more cost-
effective through unique capabilities. 
As a manufacturer the company 
offers choices to customers through 

which they can take delivery of their 
components – including kitting, kanban, 
consignment stocking and direct line 
feed supply – allowing them to simplify 
their supply chain logistics. 

Aerospace Engineers operates in two 
segments, the Precision Parts Division 
- Group (PPD) and the Non-Metallic 
Manufacturing Group. The PPD Group 
designs, engineers, manufactures, 
repairs, distributes and overhauls, and 
today Aerospace Engineers components 
are in the Main Gear Box as, Lube oil 
Pumps, filter systems, rotors, Hydraulic 
& Pneumatic systems , Interiors and 
engines flying on many of the world’s 
most advanced Helicopters , Aircrafts & 
Missiles.

The company has the technical expertise 
and machines to manufacture most 
‘made to print’ specialist parts or simple 
assemblies and a comprehensive range of 

standard aviation grade components. The 
range of CNC machines gives the firm the 
capability to handle most manufacturing 
processes, from simple turning to 
complex 5-axis milling, in all aerospace 
grade metals and Elastomers (Rubber & 
Plastics). 

Aerospace Engineers offers Design, 
Development, Precision Manufacturing, 
Assembly, Certification, Supply 
and Integration of Systems and 
Implementation of projects. To emerge 
as global brand Aerospace Engineers 
has established one of its wings in 
Dallas. The participation of Aerospace 
Engineers in the NADCAP training 
programme proves its commitment to 
improvement and excellence in special 
process.  Its pursuit for perfection is 
reflected in the establishment of NABL 
accredited Laboratory in the new plant 
launched recently.

Aerospace Engineers set to 
conquer new heights

R Sundar
CEO, Aerospace Engineers
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Strong Bavaria – Strong Locations 

Bavaria – The Economic Power house of Germany

To reach skies is easy in Bavaria. Not only do we have Germany’s highest mountains but also heavenly conditions 
for setting up a successful business. It is no accident that global players as Siemens, BMW, Audi, MAN or Linde 
are headquartered in Bavaria. Indian giants like Wipro, TCS, Reliance, Tata, Dr. Reddy’s and a great number of 
Indian midsized companies have already discovered the advantages of operating in and from Bavaria as well as 
another 1500 international high-tech businesses from automotive, aerospace, engineering, ICT, life science and 
many more sectors.

If you want to know more about how Bavaria can contribute to the success of your company’s international 
business, then get in touch with us. We provide free and confidential information, advisory and support services 
to investors on setting up or expanding business operations in Bavaria. 

State of Bavaria India office
Invest in Bavaria

John Kottayil
Executive Director
Prestige Meridian 2, Unit 1201
30 MG  Road, Bangalore - 560 001
India
Tel.: +91 80 409650-25/26
        or +91 80 412476-81/82
john.kottayil@invest-in-bavaria.in 
  

Bavarian Ministry of Economic Affairs, 
Infrastructure, Transport and Technology

www.invest-in-bavaria.in


