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 supports low 
volume, high variety 
aerospace production 

Aerospace

4

From its 275,000m2 facilities 
in Ankara, Turkish Aerospace 
Industries (TAI) provides national 
and international support to the 
global aerospace sector. Since 

the company was established in 1986, it 
has developed its skills and services in key 
strategic business units, including fi xed 
and rotor wing aircraft , aerostructure 
components and systems, UAV, space 
and special programmes.

Within these strategic business units 
nearly 5,000 skilled and well trained 
staff  are employed, and the company 
is accredited to the latest international 
and customer-specifi c quality standards. 
Signifi cant investment in machine tool 
technology has resulted in a shopfl oor 
equipped with the ‘best in class’ machine 
for each task, with 3-, 4- and 5-axis 
horizontal and vertical NC machining 
centres effi  ciently cutt ing the materials 
commonly found in the industry, 
including aluminium, titanium and high 
strength steel. High speed machining 
techniques are employed, with the 
latest HSM machine tools from DS 
Technologies, Huron and Chiron. A total 
of 200 people are machining components 
around-the-clock. 

Supporting the machine shop with 

all of its manufacturing programs, the 
company runs both Catia and Siemens 
NX CAD/CAM soft ware, and sometimes 
Esprit CAM as well. Each has the ability 
to do the work required by TAI, including 
4- and 5-axis NC tool paths. “Ultimately, 
the customer will choose the CAD/CAM 
route, sometimes making the 
use of specifi c soft ware 
mandatory. For example, 
for JSF we had to use Catia 
V5,” explains Onur Bahtiyar, 
Leader, NC Programming 
Department.

He leads a team of 20 highly skilled 
staff  working in the NC Programming 
Department, creating manufacturing 
cutt ing tool paths for the various machine 
tools, and also supporting the tooling 
development engineers, that create the 
assembly fi xtures and tooling required 
for sub system production. 

Low volume, high variety production 
means the department is currently 
working on 150 projects for various 
customers and also for its own range 
of aircraft , which include the Hurkus 
pilot trainer and T129 ATAK helicopter. 
So the NC Programming Department 
has to initiate every possible effi  ciency 
gain, and this was part of the drive for 

the investment TAI made in CGTech’s 
NC simulation and verifi cation soft ware 
VERICUT. Floating soft ware licenses 
mean each PC has the ability to run the 
simulation program. 

NC Engineer, Mete Koyuncu, recalls: 
“Before investing in VERICUT soft ware 
the NC programmer only knew the 
results of the toolpath during the actual 
‘prove out’ trial run on the machine tool. 

This had to be done very carefully, 
with reduced speeds 

and feeds and it is 
very time 

consuming. It is a risky process and it can 
cause many problems, such as spindle 
or axes collisions on the machine/
workholding and gouging of the raw 
material.  

“VERICUT simulation allows the 
prove-out process to be done in a virtual 
environment in the NC Programming 
Department. The G code NC program 
created by the CAM system is taken into 
VERICUT for verifi cation. Although the 
fi rst actual part run will be done carefully 
most of the errors will have been found 
using VERICUT and corrected by the 
NC programming team. We feel more 
confi dent now we use VERICUT. And, 
the machine operators also feel more 
comfortable running the part knowing 
it has successfully passed through 
VERICUT.”

Supplying components and services to both the civil and defence 

aerospace sectors, Turkish Aerospace Industries (TAI) has a 

global reputation for design and development, manufacturing 

and integration, aircra�  modernisation and life cycle support. At 

Turkey’s most advanced industry supplier, many of these functions 

are supported by VERICUT CNC simulation, verifi cation and 

optimisation so� ware.
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Aerospace

In fact, NC programs are only released 
to the company’s manufacturing network 
aft er being successfully machined in 
VERICUT. From here the operator can 
pull the ‘safe NC program’ down to the 
machine tool’s controller.

Even with the knowledge that a FAIR 
(First Article Inspection Report) part has 
been verifi ed with VERICUT it will still 
be produced at a reduced speed, but 
once the part is approved and serial 
production begins it is quickly ramped 

up to the intended speed to meet 
the required cycle time 

and not cause 
any production 
bott lenecks. 

“VERICUT is the safest 
simulation program and the machine 

simulation model is very successful,” 
says Mete Koyuncu. With the exception 
of its fi bre placement machine, TAI staff  
created all the simulation machine 
models for its various machines tools, 
as well as the machine set ups, to retain 
complete process control.

All fi xturing and set up details are 
supplied by the NC programming 
department along with the 
comprehensive cutt ing tool lists required 
to make the component. Machining and 
VERICUT macros may also be included 
with the production data. Macro writing 
support is supplied by Cem Alpay, 
Technical Manager of CGTech’s Turkish 
reseller, Ucgen Yazilim. He explains: 
“VERICUT has its own programming 
language, which is a litt le diff erent from 
C++ or Visual Basic, and for some of the 
more advanced macros we can provide 
the support required by TAI.” 

TAI use the very latest version of the 
soft ware, and Onur Bahtiyar adds: “Like 
all soft ware packages, VERICUT has 
become more capable and complex 

with each version, so help and support is 
sometimes required. You have to become 
familiar with new interfaces and get use 
to the functions which takes time, and we 
don’t have time because we are extremely 
busy – everything on the TAI shopfl oor is 
urgent. So, again, the support provided 
by Ucgen Yazilim becomes vital. We work 
with Cem Alpay to solve any technical 
issues and he also provided all the 
training for our staff .”

VERICUT modules at TAI include 3-, 
4- and 5-axis machine tool simulation, 
AUTO DIFF, and also two seats of CGTech’s 
OptiPath optimisation soft ware. This 
soft ware is applied to most new machine 
tools to reduce the air cutt ing times, and if 
OptiPath is applied to adjust the chip load 
it reduced the tool breakage and increases 
the life of the cutt ing tool so it provides a 
benefi t to production.

“Usually the customer will supply an 
MBD (Model Based Design) toleranced 
solid model which we also check against 
the drawing to ensure we have the correct 
information to work from,” states Onur 
Bahtiyar. “The solid model is taken into the 
CAD/CAM system and the programmer 
will decide which machine tool will 
be used on the shopfl oor. Machining 
strategies, cutt ing tool paths and fi xtures 

are applied and the post processor for the 
machine tool selected is used to generate 
the manufacturing NC code.” 

He continues: “For complex 
components, such as those on the JSF, 
part probing may be required on the 
machine. We might machine the surface 
and then drill holes, probe the holes and 
surface between machining operations 
for critical features on both metallic and 
composite components.” 

TAI also supports MRO (maintenance, 
repair and overhaul) operations and 
the fi rst challenge is oft en fi nding the 
technical documents, from these the 
company can create a solid model to 
work from. Sometimes it has to reverse 
engineer the component, but whichever 
method is used it will always use VERICUT 
to prove the part. 

For the composite components on 
the JSF programme TAI has invested 
in a MAG Viper 1200 AFP machine. 
“We use VERICUT for Automated Fibre 
Placement (AFP) machine simulation. The 
soft ware is also used by the customer 
so the transition of part was very 
straightforward. Going forward we will 
consider using VERICUT VCP as we want 
to invest in other types of fi bre placement 
machines, each may have a specifi c 
programming and simulation soft ware 
package but we will use VERICUT as a 
common programming platform, we 
know that by using VERICUT VCP we 
can program every machine type,” Onur 
Bahtiyar states.

At TAI, cutt ing tool and machine tool 
technology is always tested to fi nd the 
best results. “Sometimes the customer 
will specify the machine tool type and we 
use VERICUT to confi rm that the machine 
is capable of producing the part,” Onur 
Bahtiyar concludes.

VERICUT simulating the machining of complex, 

multi-axis components

Machine tools operate without collisions

TAI T129 ATAK 

helicopter

3654 - COMPLETE CGTech Spring14 Edn.indd   53654 - COMPLETE CGTech Spring14 Edn.indd   5 12/05/2014   13:3212/05/2014   13:32



 provides a harvest 
of benefi ts for John Deere

Agricultural
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W ith production 
facilities in 16 
diff erent countries 
and employing more 
than 50,000 people, 

John Deere’s forestry, agricultural and 
earthmoving products are instantly 
recognisable in their green and yellow 
livery. At its Joensuu factory the company 
employs around 400 staff , manufacturing 
all forwarders, wheeled harvesters, 
slash bundlers, harvesting heads and 
cranes. The other forestry products in 
the extensive range are produced in 
Iowa, USA. With an established network 

of distributors supplying 
forestry 

machinery  to customers in over 35 
countries, including Sweden, Russia, 
South America and the UK.

Product development for the cut-
to-length machinery takes place at 
its Tampere facility. Here, 250 staff  
provides research, development 
and design support, as well as 
administration services. The whole 
company’s R&D spend is a staggering 
$4.8 million per day.

The Joensuu facility was originally 
established in 1972, and forestry 
machinery was built in batches for 
stock before it was sold. More recently, 
a change in manufacturing methods 
was instigated with a factory master 
production plan, which included 

enterprise wide planning provided 
by SAP.

Today, the highly advanced customer-
specifi c machinery is made-to-order 
on a constantly moving production 
line, enabling punctual delivery of the 
machinery within 40 days of order. 
Capacity and productivity are vital parts 
of the factory master plan to achieve 
reliable delivery of hundreds of  units 
per year, and the company has invested 
heavily in its machining cell. 

Two highly effi  cient twin-machine 
FPT machining cells with automated 
pallet loading are used to produce the 
structural parts of the products. The ram 
spindles of each of the FPT machines 
face each other, allowing both machines 
to cut the component loaded in the 
working envelope. However, this was a 
concern for the company as any collision 
between the machine’s structure and the 
component or fi xturing would result in 
a signifi cant loss of production capacity, 
hampering the daily build target of the 
forestry machines.

When the fi rst twin-machine cell was 
installed the company purchased Pro/
Engineer CAD/CAM soft ware to program 
the twin 3+2 axis machines offl  ine. “The 
CAD model is created in Pro/Engineer 
and the soft ware’s Manufacturing module 
provides the CAM NC program fi le, which 
is post processed for the machining cell. 
While the Manufacturing module allows 
me to simulate the tool path, it does not 
show me if there is a crash,” explains CAD/
CAM Engineer Jouni Porkka.

As one of the leading forestry and agricultural machinery 

manufacturers, John Deere faces challenges from global 

competition, and a company commitment to always deliver 

machinery to its customers on time. CGTech’s CNC machine 

tool simulation, verifi cation and optimisation so� ware, VERICUT, 

is providing manufacturing process integrity and improving 

effi  ciency at the company’s manufacturing facility in Finland, and 

is also delivering a common so� ware platform for John Deere’s 

facilities around the world. 
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As the two machines face each 
other and are capable of cutt ing 
simultaneously, working together on the 
component being machined, the two NC 
systems are linked by a PLC. However, 
there was no trust from the operators 
and they would simply operate one 
machine and then the other, signifi cantly 
extending the planned machining cycle 
times and not achieving the effi  ciency 
gains.

John Deere found the answer to its 
problem with the installation of full 5-axis 
VERICUT soft ware, to simulate the twin 
3+2 machining capability of the cell. The 
soft ware is supplied and supported in 
Finland by Pathtrace Oy. As Jouni Porkka 
recalls: “All of the modelled elements 
from Pro/Engineer are imported into 
VERICUT, including the raw material, 
fi xturing, cutt ing tools and holders, 
machine structures and the swing arm 
tool changer, which has to be positioned 
correctly not to collide with any other 
element during the tool changing 

process. Even the long tools we use to 
allow complete access to the component 
have been accurately modelled.  

“And, from the NC data we have 
checked so far, there would have been a 
signifi cant number of machine collisions 
if we had run the NC program without 
checking it with VERICUT.”

Once the design of the product 
component, such as the welded 
chassis, has been fi nalised any further 
modifi cations are few and far between. 
So, when the process has been verifi ed 
in VERICUT the fi le is considered safe 
to use for production. The VERICUT NC 
fi le is pulled down to the machining cell 
from the company’s network, and if any 
modifi cations are required they are done 
by Jouni Porkka. No changes are made at 
the CNC system.

A total of more than 40 diff erent 
components will be machined by the FPT 
cell. With this quantity of components 
additional programming support has 
been provided by John Deere staff  in 
India, where the company also use 
VERICUT to check the fi nished NC 

program. The Indian facility also has a 
complete VERICUT model of the twin-
machine FPT cell, including the fi xturing 
and tooling assemblies.

To help shorten the implementation 
time fi xturing is being manufactured in 
Czech Republic by a precision engineering 
company from the designs completed in 
India, so VERICUT is the common soft ware 
platform supporting the truly global 
nature of John Deere’s business model. 

The factory plan sees the removal of 
the older machining cell when the new 
pallet system is installed and all the parts 
programs have been proven safe by 
VERICUT. The longest cycle time on for 
a component in the FPT cell is around 3 
hours, machining bearing locations and 
mating surfaces, as well as drilling and 
tapping multiple points for assembly. The 

equivalent part’s cycle time was over 6 
hours on the previous machining cell, so 
signifi cant savings are being achieved.

Jouni Porkka concludes: “First stage 
of our continuous improvement 
engineering philosophy is to make 
everything in production safe, and 

VERICUT has achieved that for us. We 
have to save the machine spindles 
and eliminate lost production time, 
fortunately it is safe to crash in VERICUT 
and NC programs can be modifi ed 
without any serious consequence.” 

John Deere facility at Joensuu 

FPT twin-machine cell Thanks to VERICUT both machines can be safely operated simultaneously 

CAD/CAM Engineer Jouni Porkka 
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Gett ing a good night’s 
sleep can be diffi  cult: 
especially when you 
are involved with the 
production of complex 

moulds and dies and face the daily 
risk of a costly and damaging collision 
between a machine tool spindle and 
the tool material. This was the scenario 
at the Billund, Denmark, headquarters 
of world-renowned toymaker LEGO 
Group, until the company installed the 
advanced simulation soft ware VERICUT 

in its Engineering, Prototypes & Tooling 
department.

“With the traditional simulation that 
many CAM packages are capable of 
there are certain parameters that you 
cannot take into consideration,” says 
project manager with LEGO Engineering, 
Prototypes & Tooling, Christian Wissing 
Kruse. “Oft en the programs do not 
consider the individual CNC machine’s 
kinematic properties and most programs 
simulate internal CAM movements 
and not post-processed data. These 

shortcomings can be fatal if, for example, 
you plan to operate with the machine’s 
spindle in close proximity to the 
workpiece.

“We have measured our CNC 
machines, so VERICUT knows them inside 
and out. When the fi nal NC program has 
been writt en, we send it to a shortcut on 
the PC’s desktop from where a simulation 
is conducted on a dedicated PC-server 
through a system of Windows batch-
scripts and VB-scripts. We do not need 
to watch the program as it is simulated 
and when the simulation is complete, 
an email message is sent to the relevant 
person with a green ‘go-ahead’ or red 
‘stop’ in the message fi eld.” 

The simulations demand a serious 
amount of computing power so it makes 
sense to use a dedicated server, allowing 
users to work on other tasks on their own 
workstations without their capabilities 
being inhibited by a massive CPU-usage. 
“This is necessary as the simulations 
oft en run for up to six hours. And, even 
if it does take a lot of time to do the 
simulations, it is time well spent as a 
collision may cost a ruined spindle. Not 
to mention a full week of production for 
the remedial work to be carried out,” says 
Mr Kruse.

“If we do get a red ‘stop’, we open 
the log-fi le to see in which line and with 
which tool there is a risk of collision. We 
then directly edit the CAM program or 
we do a bit of detective work with Cimco 

Within the Engineering, Prototypes & Tooling department of 

Danish toy maker LEGO, simulation of all NC programs ensures 

that the engineers can sleep at night without worrying about 

crashed spindles and costly production downtime.

Lego builds 
confi dence 
thanks to  

“The simulation may take up to six hours but also ensures, to 

a degree of certainty of 99.9 per cent, that we do not risk a 

collision,” says Christian Wissing Kruse.
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Edit to locate in which CAM operation 
the fault was generated. All in all, our 
simulation solution helps us sleep at 
night,” Mr Kruse confi rms.

To ensure optimum computing power 
the investment on top of the simulation 

soft ware included a T 7400 Dell 
workstation with one CPU, with 

extension possibilities for 
two CPUs, as well as 16 

gigabytes of RAM. 
The hardware 

price tag was nearly 
£7,000 and the soft ware tag reached 
£11,500 as LEGO had certain soft ware 
modules already.

”My estimate is that a soft ware 
solution such as ours will cost you around 
£23,000. Considering, however, that a 
spindle alone will set you back £12,000 it 

is certainly money well spent,” Mr Kruse 
states.

Soft ware and computer-hardware is 
only one side of the equation, though, 
and the department has over the years 
invested in a very effi  cient range of eight 
CNC machines. Says Mr Kruse: “We have 
a strategy of standardising our workshop 
based on a common technology 
platform, much the same as the whole 
company’s production philosophy. 
We have chosen to buy Mikron CNC 

machines and currently have three 3-axis 
VCP 600, a 3-axis HPM 600 and, as the 
jewel in the crown, four 5-axis HSM 400U.

“We bought the fi rst 5-axis machine in 
1999. It never actually ran at its optimum, 
but on the other hand it provided us with 
some very valuable experience. In 2002, 
we installed our fi rst Mikron machining 
centre and from thereon really built our 
5-axis experience.”

Like the rest of the LEGO Group, 
the Engineering, Prototypes & 
Tooling department has seen an all-
encompassing restructuring and 
streamlining of processes and tasks 
during the past couple of years. The 
overall objective has been to align the 
whole Group with the market, to be 
bett er prepared for the frequently abrupt 
changes.

“We have focused on Lean Principles 
and the best sign of that is actually in the 
tool shop where things are a lot tidier 
and cleaner than just a few years ago. 
All tools, for example, are always placed 
where you need them,” says Mr Kruse. 
“Every Thursday we hold a large meeting, 
nicknamed Morning Prayer, where all 
team managers and process managers in 
the Lean-Project gather and prioritise the 
suggestions for process improvements. 
These meetings ensure that we each 
focus on ‘Lean manufacturing’ and 
ensure that we keep Engineering, 
Prototypes & Tooling competitive when 
it comes to developing and producing 
moulds and dies for our companies 
worldwide.”
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Holland & Holland sets 
its sights on machine 
safety with 

Consumer Product
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Back in the mid 1800s Holland 
& Holland commissioned a 
purpose-built gun making 
facility in Harrow Road, North 
London. In the space of just 

3 or 4 years demand increased rapidly 
and it became imperative that either the 
factory was enlarged, or a new factory 
was build. Henry Holland decided on the 
latt er and a new, larger factory 
was built.

Completed in 1898, the company 
equipped its new premises with the 
most modern belt-driven manufacturing 
machinery available. Taking a ‘cott age 
industry’ and changing it to create 
an effi  cient industrial process with 
everything done under the one roof, a 
philosophy still proudly followed today. 

In 1989, the company was purchased 
from the decedents of the original 
founding Holland family by the fashion 
house, Chanel. It was at this time the 
company invested in 5-axis machining 
technology and CAD/CAM soft ware 
to support the drive to produce a new 
over-and-under shotgun designed for 
the American market for clay pigeon 
shooting. 

This was when Engineering Manager, 
John Sperinck, joined from the aerospace 
industry. “The directors identifi ed an 
opportunity for over-and-under guns in 
America. However, the design requires a 
great deal of work on very deep sections 
and using EDM and 5-axis machining 
methods gets you close to size much 
quicker,” he explains. 

For the gun-maker engineering and 
art meet under its roof. The engineering 
department has a workshop equipped 
with machine tools and soft ware, while 

the art element is held in manufacturing 
where the traditional sett ing or cutt ing to 
fi nished size and shape with hand-tools 
occurs. The legacy of the gun designs and 
the traditional skills passed down result in 
a product that is as much work-of-art as 
it is engineering excellence.

Most of the products produced now 
have engineering drawing, however for a 
company with such a long history there 
are some obscure customer requests 
that are not produced very oft en – so 
they do not warrant the time required 
to put them on the system. “That said, 
the London gun trade is suff ering from 
a lack of apprentices and the skill base is 
diminishing,” John Sperinck says. “So, we 
need to capture the skills we have here 
before they are lost, and engineering 
soft ware allows us to cost-eff ectively 
create designs even for small orders. We 
are more reliant on CAD/CAM to ensure 
we can continue to produce our products 

Globally renowned for its bespoke range of shotguns and rifl es, 

Holland & Holland is a company that operates in an environment 

where art and engineering go hand-in-hand. Protecting the 

manufacturing technology used by the company is CGTech’s 

advanced simulation and NC code verifi cation so� ware, VERICUT.

Using VERICUT simulation and verifi cation software Holland & Holland 

ensures its machine tools can operate safely and effi  ciently

Rob Bishopp [Above right] loads a raw material billet into the company’s 

5-axis machining centre, and the fully machined gun belt swivel [Left]
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to the high standards expected by our 
customers.” 

To support the programming of its 
5-axis Kitamura Mycenter the company 
purchased CAD soft ware. Aft er running 
for about 10 years the machine had 
come to the end of its serviceable life, 
working day and night as components 
are machined ‘lights out’ overnight to get 
more productivity from a single shift . 

“That was around 6 years ago, and we 
looked for an equivalent type machine in 
terms of machine structure and also size, 
because our workshop is in the basement 
and ceiling height is an issue.  The Yasda 
machining centre we have now was 
selected because the confi guration is very 
similar, and although a newer version it 
also featured a Fanuc NC system,” recalls 
Senior Engineer, Rob Bishopp.

The initial decision to invest in VERICUT 
verifi cation soft ware came about as a 
method of checking the NC programs, 
to verify they would run on the new 
machining centre. As some of the jobs 
had run for 10 years or more, no CAD 
data was available. To create these 
CAD models would mean a substantial 
amount of work. NC code verifi cation 
using VERICUT provided a cost-eff ective 
approach to making sure the programs 
would operate. Rob Bishopp says: 
“Machines had got faster in the period of 
time that we had the Kitamura, and this 
is coupled with the fact that we run over 
night when there is no one there to press 
the emergency stop butt on.”  

During overnight operation the rapid 
travels are reduced, running at 50 per 
cent rather than 100 per cent to extend 
the life of the machine tools. Typical cycle 
times range from a few hours to 20 hours 

or more, for example an action body 
requires 12 hours as its machined out of 
a solid 100 by 240 mm billet and has a lot 
of detailed work involved, including angle 
faces, drilled holes and tapped holes. 
Using the full 5-axis capability of the 
machine to hit fi ve faces in one set up, 
aft er machining the part is wire cut off  
the remnant stock before the fi nal face 
is spark eroded. All the complex copper 
electrodes for the diesinker are produced 
in-house. 

“So, aft er 12 hours on the machining 
centre, wire cut for a couple of hours 
and sinking for another 10 hours quite 
a lot of material has been removed 
and the parts are very delicate. Every 
part is fully polished, so no machining 
marks remain,” Rob Bishopp explains. 
“In engineering, we are creating the 

foundations of the gun, so it has to be 
right,” John Sperinck adds.

Once components leave the 
engineering workshop all the remaining 
operations are hand worked with the fi ne 
fi nishing/sett ing done in manufacturing 
using traditional methods. “Each 
customer’s gun is bespoke in every 
individual detail so they choose the 
wood, the engraving – everything about 
the weapon,” says Rob Bishopp. “It is an 
item of beauty that requires 4 months of 
working solidly around-the-clock. Many 
guns are on a three year order, so 
the customer is buying time 
from a skilled person life; 
the time that is required 
to complete their gun.” 

John Sperinck 
says: “We 
provide a 
service 

to the skilled staff  in manufacturing 
and I guess CAD/CAM provides the 
clear defi nition between the two skilled 
areas. We can take them a lot closer, 
a lot quicker to the fi nished hand-set 
product.”

Following the installation of the new 
machining centre jobs were verifi ed with 
the simulation soft ware as they required 
production. Rob Bishopp recalls: “CGTech 
created the model of the new machine 
and applied the dynamic parameters. As 
each job came up I took the old program, 
run it through VERICUT and made a 
list of what needed to change to get 
it to a state where the NC code would 
run and then checked for any errors, 
which VERICUT fl ags up in minutes. 
Some programs worked, some needed 
minor changes while some of the older 
programs had to be updated.”  

These updates are carried out by Rob 
Bishopp using the MasterCAM system 
with the new post processed tool path 
code sent straight to VERICUT to ensure 
it will run safely. For Holland & Holland, 
protecting the machine tool is of 
paramount importance as any collisions 
or crashes are diffi  cult to repair and the 
lost production time is impossible 
to recover.

Physical restrictions make machine tool selection and protection vital 

Consumer Product
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 helps keep window 
and door technology secure

Consumer Product

12

Originally established in 
1854, and now in its fi ft h 
generation of family 
ownership, the mott o 
at Winkhaus is ‘always 

precise’. From its fi ve facilities in Germany, 
and eight international companies 
and partners, Winkhaus develops, 
manufactures and sells products and 
services for windows and doors technology 
across the globe. The Group employs 
about 2,000 employees, with 250 located at 
the Münster site. Export makes up 65 per 
cent of turnover, with most areas looking 
to the company for solutions, including 
business, science, political and 
social organisations.

As with nearly every commodity, 
Winkhaus locking cylinders have 
a long journey before they make it to the 
end customer. They progress through all 
the company departments, from R&D 
through design, to manufacture and fi nally 
quality control. The process at Winkhaus is 
quality and time optimised. As Ralf Münker, 
Winkhaus factory manager, explains: “We 

hardly have any manual processes now, 
nearly all the stages run automatically. The 
customer order is entered and the machines 
know what they have to do.”

The fact that the machine data can be 
created quickly from the customer order 
is based on sophisticated workfl ow. For 
design, Winkhaus relies on the 3D CAD 
soft ware SolidWorks, and the programming 
is done manually. VERICUT looks aft er the 
verifi cation, simulation and optimising 
of the NC program, while material 
management runs through SAP.

VERICUT has proved indispensable. 
“Since the introduction of VERICUT we 
have had no more machine collisions,” 
says Alfred Schunck, head of production 
planning and control. “Aft er design 
changes, tool changes or a process change, 
the NC program always goes to VERICUT 
fi rst.” What can happen without the virtual 
machine on the PC, simulating the real 
machine movements in advance and 
checking it for errors, is well known: proving 
out the new machine, crashes, scrapped 
raw material and loss of production time 
generally follow. Moreover, at Winkhaus, 
slow manual prove-outs and a feeling 

of insecurity among employees in the 
pre-VERICUT era did not nurture optimal 
conditions for highly productive working.

Machine tool manufacturer 

Chiron fi rst recommended VERICUT to 
Winkhaus in 2009. Chiron machining 
centres, among others, are simulated 
with VERICUT: from the FZ 12 machining 
centre for one-hit 5-axis machining, 
primarily of initial samples which have to 
be manufactured at a cost-eff ective unit 
price at the tightest tolerances and with 
outstanding surface quality; to the MILL 
800 machining centre, where the focus is 
on high speed milling performance, for 
productive and precise machining results.

Prove-out times have been reduced by 
nearly 94 per cent, with VERICUT simulating 
NC programs the initial cycle run on the 
machine is right fi rst time. “We are making 
cost savings due to fewer set-up parts 
and many fewer rejects, especially as our 
employees are now much more relaxed and 
less stressed,” says Alfred Schunck. VERICUT 
key user,  Martin Bootz, adds: “VERICUT not 
only saves an incredible amount of time, 
but we are really impressed by its functions. 
In the case of complex parts, for example, 
you can always see straight away if the 
geometries are right.” 

An Imo-Space rotary transfer machine 
is currently being simulated in VERICUT. 
Winkhaus uses the machine, with up to 16 
machining stations, for the production for 
batches of between 10 and 100,000 parts. 
Each station has several tools and an X-, 
Y- and Z-axis and an adjustable table. This 
machine alone produces approximately 
7,000 parts each day, with a production 
range of about 250 diff erent types. This 
means that not only is the time required for 
programming correspondingly lengthy, but 
also simulation of the NC program is vital 
for machine and component integrity.

As a global supplier of high security window and door locking 

mechanisms, at its Münster, Germany, facility Winkhaus GmbH & 

Co. KG has automated its manufacturing process at every possible 

step. Here, VERICUT CNC simulation and optimisation so� ware 

provides process security and improved effi  ciency, as well as the 

safer introduction of new manufacturing technologies.
The NC program always goes to VERICUT fi rst
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 provides an 
engineering solution for the 
medical sector at Hexagon Ortho

Medical

13

Based in Istanbul, Turkey, 
Hexagon Ortho is a young 
company that openly 
invites other businesses to 
visit its facility, to see how 

quality should be the focus of any 
business. Originally established in 
2004, the company was a distributor 
for an international medical company 
producing implants and external fi xation 
systems for deformity correction. 

The products represented by the 
company highlighted a number of 
technical challenges. As an engineer, 
company CEO, Sehmuz Isin, identifi ed 
solutions for these and recommended 
the changes and suggested possible 
developments to the supplier. However, 
the advice was not welcomed and the 
changes were not adopted.

Sehmuz Isin recalls: “In 2006, we 
decided to manufacture our own 
products. Within three years we had 
developed a solution for a complex 
problem with the creation of a hexapod 
computer assisted external fi xator system 
for bone deformity correction. It was our 
fi rst project and was well received by the 
medical sector. With so much positive 
support we decided to commercialise 
the project, which required certifi cation 
and a manufacturing capability. This 
was a new experience for us and in 2010 
we established a small workshop to 
manufacture some of the parts.” 

It took a year to complete the medical 
product certifi cation required for both 

the hardware and the soft ware that 
assists the medical staff  with the 

application of the Smart 

Correction system. With the support of 
the surgeons the company has seen 
more and more successful applications 
of its system and decided to expand 
its manufacturing and development 
capability. The physical constraints of the 
original building would not allow growth, 
so it purchased a plot of land and began 
construction of the current facility in 2011. 

“We built our facility to refl ect 
our goal of being a global provider 
of medical solutions. Originally we 
looked for 1,500m2 and thought 10 CNC 
machines would provide the support for 
production. However, the land allowed us 
to create the 3,000m2 space we have. This 
has proven to be a great decision as the 
building is over 60 per cent occupied with 
48 staff , and the pace of investment will 
see it full in 2014,” Sehmuz Isin explains. 

Award-winning medical manufacturer, Hexagon Ortho’s philosophy is to invest in the 

best technological solution at every opportunity. This is why the company uses CGTech’s 

advanced CNC machine tool simulation and optimisation so� ware, VERICUT, to protect its 

extensive machine tool investments and ensure security of supply to its customers.  

Hexagon Ortho’s facility in Istanbul 
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Today, 21 of the very latest technology 
CNC machine tools are installed; 
including the fi rst Mori Seiki NTX mill-
turning centre installed in Turkey and 
several DMG 5-axis machining centres, 
providing the best manufacturing 
capability. As Sehmuz Isin points out a 
global provider has to operate at a world-
class level and invest in new machine 
tools to achieve this.

He says: “We have invested heavily, 
and we take no risks with this investment 
or with the future of the business. If there 
is a solution to a potential problem that 
the company might face we will invest 
immediately.” 

For this reason the company purchased 
VERICUT CNC manufacturing simulation 
soft ware to validate the post-processed 
NC code of the cutt ing tool path. It 
minimises the risk of the machine tools 
crashing, and the consequential damage 
to the cutt ing tool and machined 
components. 

Supplied by CGTech’s Turkish reseller, 
Ucgen Yazilim, a company that has 
an extremely good reputation in all 
manufacturing industry sectors according 
to Sehmuz Isin. Technical Manager, 
Cem Alpay, provides product support 
and ongoing training for the CAD/
CAM programmers at Hexagon Ortho. 
Here, VERICUT operates directly within 
the company’s Siemens NX CAD/CAM 
soft ware via the CGTech interface. “The 
CGTech soft ware interface exports all 
of the selected models into VERICUT so 
there is no need to reset datum points 
prior to the simulation of the machining 
process,” Cem Alpay says.

Another expensive element protected 
by VERICUT is the raw material, which 
must comply to ISO standards, be 

certifi ed and fully traceable. “We 
select globally recognised material 
suppliers for the best material as our 
reputation is ultimately linked to the 

quality and performance of our 
fi nished medical solutions. The 

raw material is not just expensive, 
but in some cases very diffi  cult 
to obtain with long lead times,” 
Sehmuz Isin states. 

He continues: “Damaged raw 
material might cause us to fail on 

the delivery of the fi nished parts at 
the quantity the customer is expecting. 

We do not want to lose time replacing 
the cutt ing tool, gett ing new material 
or repairing the machine tool. We need 
to verify everything with VERICUT to 
eliminate these concerns.”

Batch sizes vary from 15 parts up to 
500 components, so the component mix 
and variety is high requiring a signifi cant 
number of machine set-ups. Sehmuz Isin 
says: “VERICUT helps us keep everything 
safe during these changes, when we are 
developing new fi xtures, or changing 
the set-up of products on the machine 
tools. It validates and verifi es every step 
of the development and manufacturing 
process.”

Hexagon Ortho is an exciting 
company with a good relationship 
with all the surgeons in Turkey and 
throughout Europe. Growth and 
development of the company will 
remain a focus for Sehmuz Isin and his 
team, providing engineering solution 
for medical problems.

Sehmuz Isin concludes: “In this 
sector you should use the highest 
technological solutions available, 
because everyone is happy to receive 
the best quality healthcare medical 
products. It benefi ts the industry, 
and the customer which can be 
the surgeon or other healthcare 
professional, as well as the patient of 
course. We use the best raw material 
and the very latest machine tools, 
design products to solve medical 
problems using the leading industry 
CAD/CAM package, and protect 
all of this with the very best CNC 
manufacturing simulation soft ware, 
VERICUT.”

Checking with VERICUT keeps the CNC machine tools safe  

Simulation of complex machining cycles

VERICUT ensures NC code is error free for Hexagon Ortho
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Established in 2008, the 
majority of Buckingham-
based Freeform Technology’s 
work is connected to the 
motorsport industry. This might 

be expected as co-directors knew each 
other when they both worked at Red 
Bull Racing. Company Director, Simon 
Burchett , explains: “At least 80 per cent 
of our work is F1, and then there’s the 
non-F1 side of it that’s still motorsport. 
The balance is made up of subcontracts 
and composite companies that need 
additional capacity or patt ern machining, 
many have their own patt ern shops so we 
act as an overfl ow capacity for them.”

Having decided to form a subcontract 
engineering company the decision was 
made to focus on producing patt erns and 
moulds for the ever increasing composite 
components.

Having used VERICUT at Red Bull 
both partners were keen to invest in the 
simulation and optimisation soft ware. 
Simon Burchett  says: “We could not 
aff ord it until the second year, and going 
home at night leaving the machine 
running wondering what you would 
return to in the morning was quite 
worrying. 

“We always had VERICUT at Red Bull 
as it was part of the process, so not to 
have it was stressful to say the least. As 
soon as we could aff ord it, we invested in 
the soft ware because it is not just for big 
businesses. With only one machine you 
have to protect it, if it goes down then 
you are eff ectively unable to work, and 
when the machine breaks it cost so much 
to fi x. Aft er a major break-down you 
think ‘with that money I could have had 
VERICUT’. We felt it was a false economy 
not to have the level of protection off ered 
by the soft ware. Other small companies 
see it as a massive overhead; we see it 
as an essential tool of cost cutt ing and 
survival in the long run.”       

Every one of the 13 staff  at Freeform 
will push the start butt on, go home and 
be confi dent to let the NC program run 
until the end of the machining cycle. 
“And,” Simon Burchett  adds, “the quality 
of work we provide would be aff ected by 
a machine tool that had suff ered a crash 
because the accuracy of the machine will 
be aff ected. So as soon as we could get 
VERICUT there really was no hesitation.”

Freeform prides itself on the fact that it 

has 

earned a good reputation for delivering 
quality, and has never delivered anything 
late.

Today, even if there’s just a slight 
change to the tool path nothing goes on 
the machine tools unless it has been run 
through VERICUT fi rst; purely and simply 
because it’s safe. 

Simon Burchett  concludes: “As soon 
as we got VERICUT we could programme 
to run through the night, knowing we 
could leave the machine running for 
the extra hours and it would be safe. 
Sometimes we come in the morning and 
the machine is still running. If you think 
that if we didn’t have VERICUT then there 
is the chance you are going to come in, 
the machine has mangled the part which 
cost thousands and the jobs not done, 
your customer is not happy, you are not 
gett ing paid, the machine is broken and 
going to cost to repair. So for us not 
having VERICUT was not an option and 
also we can sleep at night.”

Every NC program has to 

pass through VERICUT to 

ensure the safety of the 

machine tools. VERICUT 

supports Freeform 

Technology’s production 

of complex moulds and 

composite patt erns for 

the motorsport sector

Jake Oliveira, CAM programmer, applied VERICUT NC simulation 

to the company’s 5-axis DMG machining centre

 proves to be the winning 
formula for the motorsport industry

Motorsport and Automotive

15

Supplying the Formula One and motorsport sector, Freeform 

Technology has quickly established its enviable business 

reputation on the fundamental elements of any race team – 

precision and passion, as well as the commitment to go the 

extra mile to ensure its promise to any customer is fulfi lled. 
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Even 30 years aft er its invention 
the G-SHOCK by Casio uses the 
same basic principle to protect its 
internal mechanisms, and today 
the watch is still experiencing 

strong global demand. In the Japanese 
‘cherry’ District of Higashine, Yamagata 
Casio produce this iconic watch using 
the NC simulation tool in VERICUT. The 
company’s manufacturing facility includes 
every item of production equipment 
required, from printed circuit boards and 
forming tools, to injection moulding of 
components and fi nal assembly.

Automation expert, Daisuke Noto, tool 
and mould making, at Yamagata Casio, 
says: “Originally we introduced VERICUT 
more than 20 years ago. However, it is 
more recently that we have been using 
the soft ware to its full potential. VERICUT 
takes on the role of full simulation of 
all parts for the HINET MOLD system, a 
company development that completely 

automates the process from mould 
design to manufacturing process. It is no 
exaggeration to say that VERICUT is the 
core of the system.”

The Mould Making & Moulding Division 
has developed this mould engineering 
system by integrating its Siemens NX 
3D CAD/CAM system and 3D resin fl ow 
analysis system, which results in a digital 
engineering solution for plastic moulded 
parts in this section. It has enabled 
the company to achieve a 50 per cent 
reduction in the lead-time, from receiving 
an order to mass production. 

Creating an in-house developed ‘high-
speed post processor for the CAM soft ware 
has resulted in impressive machining 
process speeds. Optimum NC cutt ing tool 
path data is generated by considering the 
axis travel speeds of the machine tools 
as well as the peripheral velocity around 
milling spots, to achieve greater effi  ciency 
on the machining centres. 

Here, VERICUT is used to confi rm the 
post-processed CAM NC tool paths. “We 
built a system that can run the simulation 
and VERICUT module AUTO-DIFF in 
the background within our system. For 
example, if you want to check parts with 
multiple electrodes, the system will 
automatically produce defi nite results once 
you put the fi les into VERICUT. We have 
a spreadsheet of the processing results, 
so we only have to ‘confi rm the result’. It 
provides signifi cant time savings,” explains 
Daisuke Noto.

Supplying NC data to the machining 
system for up to 12,000 operational-hours 
per month, for the company AUTO-DIFF 
is the critical feature of the system. “We 
implemented this module last year,” 
Daisuke Noto recalls, “and now we believe 
it really highlights the power of VERICUT. It 
is indispensable for identifying gouges and 
excess material on the fi nished surface. 
Before using AUTO-DIFF we had, honestly 
speaking, a really tough time comparing 
directly between the CAD model and the 
fi nished workpiece material.”

He concludes: “Since fully using 
VERICUT, we have experienced a 
reduction in the occurrence of machine 
tool problems. It is possible to confi gure 
sett ings of actual machines, and that leads 
to the reduction in the time required for 
checking. In addition, VERICUT gives us a 
considerable feeling of security when we 
operate ‘aggressive machining’ cycles.”

For Casio  
watches production

Mould and Die

16

A 10-year ba� ery life, 10-bar water resistance and 10-metre drop 

shock resistance. These were the three requirements of the ‘Triple 

10’ concept that led to the development of Casio’s G-SHOCK’s 

shock resistant structure. The rugged shape and robust styling 

originated with an engineer’s brief calling for an ‘unbreakable 

watch’. Since its birth in 1983, G-SHOCK has continued its 

unrestrained evolution while retaining its unique basic structure. 

A watch with this renowned reputation for dependability requires 

a reliable production process supported by VERICUT. Casio G-SHOCK is still popular after three decades 

Automated mould machining
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Reviewer completes 
the production picture 

Mould and Die

17

T irad is based in Vysocina, 
around 75 miles to the South 
East of Prague. VERICUT was 
installed in 2005, to improve 
productivity by identifying any 

problems with NC code before it was 
passed to the machines in the workshop. 
Now all the milling and drilling machines 
have been modelled, built to refl ect 
exactly how each machine is used. 

Customers supply 3D models which 
are taken into Pro/Engineer or Siemens 
NX CAD systems before the NC tool 
paths are applied using Edgecam CAM 
soft ware. The Edgecam interface allows 
the NC program to open directly in 
VERICUT for verifi cation and optimisation. 
The soft ware is used by a skilled 
programmer who checks all the set ups 
before they go to the shopfl oor. 

Parts for machining always follow the 
same procedure. The NC program is 
prepared and set up and run through 

VERICUT. Any mistakes are reported 
back to the programmer who carries out 
any modifi cations and corrections. The 
toolpath is then re-checked with VERICUT 
and when clear it is released to the 
company’s network.

Tirad operates a paperless environment 
with NC programs transferred to the 
shopfl oor via its intranet. Every machine 
tool has a PC with soft ware for viewing 
the CAD fi le and also 
the VERICUT Reviewer 
fi le. A feature of 
VERICUT, Reviewer is a 
collaboration tool that 
allows 3D simulations to 
be shared with anyone 
in the business without 
the need for a VERICUT 
license. The Reviewer 
can play forward and 
backward while removing 
and replacing material. 

Error messages and NC program text 
is highlighted when a collision on the 
stock or fi xture is selected. A tool path 
line display is optional. The operator 
can rotate, pan and zoom just like 
normal VERICUT, and the cut stock can 
be measured using all the standard 
X-caliper tools. 

Cutt ing conditions are shown in 
the status display and available when 
stepping through the program using 
NC Program Review. The feature shows 
detailed information about the cutt er’s 
engagement with material, including: 
axial depth, radial width, volume removal 
rate, chip thickness, maximum surface 
speed and contact area. 

The shift  leader on the shopfl oor can 
resolve mistakes using VERICUT and if 
the fi le is modifi ed it is reported and 
uploaded back to the CAM programmer 
for updating and storage for future use, 
as parts can be re-ordered by customers.

Today, over 20 high precision machine 
tools and 92 staff  are committ ed to 
achieving a positional accuracy at 7 micron 
within a 1m mould base length, but the 
drive is to now achieve 5 micron and the 
whole company is focused on achieving 
this. Raw material for the mould base is 
very expensive and customers require 
high precision and ever larger mould 
bases on shorter lead times, typically 4 to 
6 weeks, and the raw material delivery can 
take more than two weeks.

Establishing a high precision engineering company 

supplying mould bases to an international plastics injection 

moulding market requires skilled and experienced staff . 

Tirad invested in the best equipment and so� ware available 

to support its business plans. VERICUT CNC optimisation 

and verifi cation so� ware has proved to be one of its most 

signifi cant investments.   
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Simulation is essential

Success with new technology

Oil and Gas

18

NOV Downhole Eurasia is a 
division of National Oilwell 
Varco, primarily designing 
and manufacturing Fixed 
Cutt er & Roller Cone Drill 

Bits. At its Stonehouse, Gloucestershire 
facility the company has been using 
VERICUT for over a decade, and it is 
now an essential component within its 
engineering systems. 

Matt hew Tolner, senior produc¬tion 
engineer, explains how the company 
selected VERICUT tech¬nology: “Back in 
1998, 5 per cent of the production of steel 

drill bits were new prove-outs. Typically, 
the prove-out times were taking twice 
the time of a proven job. Back then, 
the average cycle time for a proven 
job was 15 hours.”

VERICUT soft ware removes 
this potentially hazardous stage 
by allowing NOV Downhole Eurasia 
to do all of its prove-outs offl  ine on a 
PC. This provides signifi cant results on 
the shopfl oor and VERICUT was initially 
chosen over other simulation soft ware 
systems due to its superior optimisation, 
particularly for 5-axis programs. The 
majority of the programs are for 5-axis 
machining centres and are extremely 
complex.

A distinct advantage of the VERICUT 
sys¬tem is the way in which it cuts 
down CNC cycle times. “All new 5-axis 
and 3-axis G code programs are run 
through VERICUT to check for machine 
and tooling collisions, dimensional 
tolerances and cycle time checks prior 

to being made 
available to the 

shopfl oor,” continues 
Matt hew Tolner. 

“Currently this equates to 
approxi¬mately 150 programs 

per year with an average cycle time of 
fi ve hours. Although we had previously 
used the optimisation to remove fresh 
air passes, this is no longer done due to 
improvements within the CAM system.”

With all programs simulated and 
proven using VERICUT prior to release to 
the shopfl oor, on the machine prove-
outs are a thing of the past. This coupled 
with reduced risk of workpiece, tool, and 
machine damage results in signifi cant 
cost reduction. Additional cost saving are 
achieved through the reduction in the 
number of tool breakages resulting from 
collisions.

For AS Delprodukt, one of Norway’s 
leading precision engineering companies, 
the installation of VERICUT NC verifi cation 
and simulation soft ware has provided a 
number of important benefi ts.

AS Delprodukt has 75 highly skilled 
employees providing machining, sheet 
metal fabrication, welding, assembly, 
surface treatment, product and prototype 
development services. Part of the reason 
why the company has stayed at the 
forefront of the industry is its willingness 
to adopt new techniques and apply new 
technology. 

Production manager/NC programmer, 
Trond Svardal, can list several advantages 
of using VERICUT. “I can check whether the 
fi nished product generated by the NC code 
matches the drawing model. And, also have 
full virtual clash control of the machines and 
tool projections as they are calculated,” he 
explains.

Set up and downtime on the machines 
has been greatly reduced, and as a bonus, 
the programs are optimised so that 
machining time is reduced by between 15 
and 30 per cent on average.

He also highlights the integration with 

CAM, which means that tool sett ings can 
be directly imported from VERICUT. “The 
aim is for it to be checked virtually, so that 
everything works, and we can transfer the 
programs to the machine and press start. 
As programmers, it is impressive to be able 
to input codes directly into VERICUT and 
immediately see what actually happens. 
When you are wondering which way a 
combination of head and table will turn, 
you can immediately see it on your PC. We 
know that the program is correct, and we no 
longer expect to receive any phone calls for 
assistance,” he says.

Today’s complex oil and gas drilling programmes demand innovative downhole solutions. 

The precision machining of manufacturing equipment for this industry sector demands that the 

cu� ing process be as effi  cient as possible. So, it is imperative that machine crashes that could ruin 

the part, damage the fi xture or break the cu� ing tool are minimised. To achieve this National Oilwell 

Varco (NOV) Downhole Eurasia uses simulation so� ware that eliminates the need for physical 

prove-outs on complex CNC machine tools.
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Vital for risk management

Power cuts

Goodwin International 
produces the most 
technically advanced 
pressure operated valves 
available for severe and 

critical duties. “We have been a leading 
supplier to the hydrocarbon, energy and 
process industries for over 20 years and 
the growth of the company has been 
fuelled by that business” explains Lead 
Programmer in Tooling and Development, 
Simon Ault.  

Machining components from low carbon 
steels, alloy steels, stainless steels, super 
duplex and heat resistant super alloys, with 
the volume of the production increasing, 
and the size and value of the special 
project work growing, the company faced a 
challenge to its business. 

Simon Ault explains: “The high integrity 
castings provided by Goodwin Steel 
Castings arrive at this facility with very high 

value due to the alloy type, its size, and 
the complexity of product we’re capable 
of manufacturing, so we simply had to 
have zero tolerance to any errors in the 
manufacture of these units. The value is 
representative of the risk level in context 
of its manufacturing, and we needed to 
update our risk management strategies.” 

For Goodwin, NC code can come from 
several sources. It can be exported from 
the CAM system, hand-writt en, or supplied 
by third party applications. As Simon Ault 
points out, you bring code in but do you 
trust that code? “To manage the risk, we 
must check all of that code regardless of 
its source. We use highly customised post 
processors for our advanced CNC machine 
tools, but we also convert standard code 
into macro format to deliver fl exibility 
where it’s needed.” 

He continues: “We push our machine 
tool capabilities, machining super alloy 

complex topography components with 
custom-made tooling solutions. We do 
get errors during programming, we’re not 
totally immune, but it’s a priority to catch 
them before they get to the machine tool 
thus avoiding any fi nancial and material 
wastage. And, laser scanning provides us 
with an intimate knowledge of our stock 
component’s topography.” 

Data is reverse engineered to CAD 
model format, which when coupled with 
the related work holding, custom tooling, 
manufacturing stage models, and highly 
tailored tool paths, allows the whole 
physical environment to be visualised.

“VERICUT allows us to do that. It’s the 
solution that pulls it all together, in a 
virtual machining environment. We are not 
just simulating the cutt ing action of the 
tool; we are removing any ambiguity of 
the processes used to produce the part,” 
Simon Ault confi rms.

Generating tool paths for turbine blades 
can be one of the more complex tasks 
for NC programmers. With as many as 
40,000 lines of code required to mill the 
blade surfaces to the exact tolerances 
required, programming and proving-out 
the data can be a daunting task. Alstom 
Power Stromerzeugung GmbH recently 
decided to change its machining strategy 
for manufacturing turbine blades in order 
to improve its part accuracy. 

Alstom switched from multi-spindle to 
single-spindle machining and invested 
in fi ve modern Huron machining 
centres that are networked together and 
controlled by a Sinumerik-840D. “The 

machining process with one spindle 
is easier than with multiple spindles,” 
explains engineer Rainer Pfeufer. 
Changing machining strategies also 
presented an opportunity to improve 
the NC programming process. Part of 
that change was looking into a new 
NC verifi cation solution. Engineers 
at Alstom use CATIA for design. All 

CAM functionality, measurement, and 
quality control are handled by internally 
developed soft ware. Aft er selecting 
VERICUT for third-party verifi cation, each 
NC programmer att ended two days of 
basic training where they experienced 
fi rst-hand the type of results they could 
expect to achieve. 

“Depending on the machining task, we 
can reduce the part programming time 
by 5 to 10 per cent,” says Rainer Pfeufer. 
Additionally, safety is increased as 
potential collisions between tool, fi xture, 
workpiece and machine components are 
recognised in advance.

But the real productivity gain was 
evident on the shopfl oor. Because 
programs are quickly and easily tested 
on the computer, Alstom was able to 
dramatically reduce the prove-out cycle.

Goodwin International carries out precision machining 

services for the Goodwin Group. From cast stock the 

company fully machines and assembles a range of valves 

and heavy duty power generation components, as well as 

providing specialist heavy engineering services for nuclear 

engineering projects.  
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