Tool Train

Bombardier Transportation is the world's largest manufacturer of rail transport vehicles.

How Bombardier Transportation uses tool management to keep

production on track.

The heart of rail techno]ag}r beats in
Germany, where the Bombardier Trans-
portation division of the Canadian con-
glomerate is headquartered in Berlin. Its
pla.nt in Netphen, Germany, annuaﬂ}r
pmduc.es 2,500 to 3,000 carriage bodies
and bogies {a chassis or framework with
wheels that is artached to a raﬂmy vehi-
cle). This equipment is used in vehicles
ranging from trams to high—speed trains.
Despite the European economic crisis,
order volumes have risen over the last
few years, to the point where the plant,
which has a workforce of 700, is nearly
at full capacity.

To meet growing demand, the com-
pany realized it needed to improve pro-
ductivity and reduce the downtime
required to tool and retool its machine
tools and load new NC programs. As a
result, it installed a Zoller Tool Manage-
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ment Solutions (TMS5) system to access
actual cutting tool data du ring 3-D CAM

programming.

Stopping the Errors

Prior to incorporating TMS, CAM
programmers were producing NC pro-
grams for machining bogies using a 214-D
CAM system, which was time-consum-
ing and ErTOT-Prone, ax:cnn:ling to Mi-
chael Kringe, the company’s applications
specialist. “We programmed from 2-D
drawings, which meant we never realhr
knew what the chassis looked like and
if we had properly taken into account
how to machine all of the interference

edges,” he said.

By Michael Wendenburg

In addition, the CAM programmers
could on|}r specii:}r tools to a certain ex-
tent in advance because t]'IE}-' had no direct
access to the information in the old Mi-
crosoft Access tool darabase. That meant
additional work for toulsetting person-
nel, who had to compile complete tools
(cutting tools and holders) based on an
approximate tool list and drawings. In
many instances, tools were found to be
slightly too short or too long only when
the NC programs were initially run, re-
quiring furiher retmhng.

A new tool management system not
only had to support CAM programming,
it also needed to assist with the admin-
istration of tool inventory and storage

About the Author: Michael Wendenburg is a freelance writer. For more information
about Zollers tool management systems and presetters, call [734) 332-4857 or visit

WWW Zoller-usa.com.



Tool Train (continued)

locations, as well as the ordering system.
And it had to be able to communicate
with the wool measuring equipment.
“We wanted a solution from a single
source,” said Damian Sakwerda, a CAM
programmer. “Because we had a]read}r
been working with a Zoller presetter, we
decided to purchase a new Zoller smile
GO0/CMNC and invest in the Zoller Tool

Manapement Solutions system.”
nag ¥

Single Source

Pu:cording to Zoller Inc., Ann Arbor,
Mich., the main advantage of TMS is it
enables users to have one source for all
tool data instead of several databases.
Also, because the presetter is integrated
into TMS, users can record actual tool
measurements. T his is beneficial primar-
ily because diameters and lengths can vary
as tools are reground, and since tools are
measured again after being reground, the
database contains all the information it
needs to support accurate machining.
This saves times and minimizes errors
when selecting tools.

The Netphen plant has about 2,500
complete tools in circulation, with 1,200
of those just for its four Bimatec Soraluce
drill/mill centers. Those tools
can be moved from inventory BAEN
to presetting, into buffer stor-
age and magazines and then to
the machine tools—and may get
swnpped out several times in be-
tween. Because TMS is aware of
the tools’ respective storage loca-
tions, time-consuming searches
for tools are eliminated, ]eading to
enhanced av:ai]a]:rilit}' and reduced
inventory requirements. Kringe
estimates that the Zoller TMS re-
duces annual tool costs by 25 per-
cent, a savings of about $64,000.

Selecting a CAM System

When Bombardier Transportation was
selecting a 3-) CAM package to inte-
grate with TMS, four made the final cut
and were tested against each other using
an identical workpiece. The evaluation
team’s final selection was TopSelid'Cam
from Evry, France-based Missler Soft-
ware, which has a U.S. subsidiary in Ad-
dison, Ill. It was selected because of its
ease of use, ccrmprehensive range of im-
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port functions and preparation of 3-D
CAM models from third-party systems.

TopSolid' CAM value-added reseller
Moldtech GmbH, Salzkotten, Germany,
installed the workstations and, working
with Zoller, programmed the bidirec-
tional interface berween the CAM sys-

Mo Wendebovg' Toler
Ridiger Hof (left) and Sergej Ponoma-Renko from
Bombardier Transportation's setting department preset tools
with the Zoller smile 600/CNC presetter.

tem and TMS. CAM programmers key
their desired characteristics and proper-
ties into TopSolid'Cam and gain direct
access to the tool data in TMS, simpli-
fying their work and improving the reli-
ability of the NC programs.

To use the tool dara to simulate CAM
programming, 3-D models are required.
These models are usually created from

article characteristics as bounding ge-
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Michael Kringe (left), applications specialist, and Damian Sakwerda, CAM programmer,

access tool data during CAM programming at Bombardier Transportation via the integrated
Zoller tool management system.

ometry and made available to the CAM
system. However, when the tools have
complex contours, they can also be gen-
erated manually and stored in the tool
database. Another option is importing
3-D models from manufacturers’ catalogs
in neutral formats. The list of tools used
for NC programming can then be
sent back to TMS, which gener-
ates setting sheets (lists containing
the tool assemblies quuired fora
specificjob}, reduc'mg the need for
adju.stments.

Moldtech also implemented
TMS in the plant’s machinery,
which was cha"enging for the
complex Bimatec Soraluce ma-
chines because t]'iE}' have indexing
turrets and tm|—ch:mging heads
(tools are fixed in iﬂdexing turrets,
while tml—changing heads use
quick-change tooling). Depend-
ing on which surfaces of a chas-
sis require machining, the tools
can be in a fixed head, an angle head or
a pivot-orthogonal head.

Because machining with the CAM
software is programmed in a virtual ma-
chine environment, the kinemarics of
the indexing turrets must be reliably
simulated with their degrees of freedom
and accurately translated into machine
language. Moldtech provided the kine-
maticaﬂ}r prepa.red machine models and



[pOST-processor.

Bombardier Transportation has stan-
dardized operations on its various drill/
mill machine tools to such an extent
that it an|}r requires one post-processor.
a"kdaptlng and optimizing the post-pra-
CEessor required a fair amount of work
because Moldtech not unl}r had to simu-
late mac]‘line-speci{:ic functions but also
had to depict compan}r—speciﬁc machin-
ing q.-'c]es.

This has led to aperaticrna] improve-
ments. For exa.rnple, CAM programmers
use a subroutine technique within the
new environment. “An operation such
as mi1|'mg, ]ine—b}r—]ine mil]ing or trim-
ming can be set up just once as a subrou-
tine, which is then called up several times
at different feed depths," Sakwerda said.
This means NC programs can be rela-
tivel}r lean, which makes them easier to

produce and work with.

Take a Position

Mil]ing and dril]ing a complete weld-
ing frame can take 22 hours, depending
on the complexity. Kringe estimated that
setup times for machining a new work-

Moo H..m.r,a'ﬂ:.'h.'
A selection of tools at Bombardier
Transportation.

piece, im:luding tool assemblies and pro-
gramming times, have been cut b}r 50
percent. The simulation functions in the
CAM software allow programmers to de-
tect possible collisions while still only
working on the computer, enhancing

worker safety and operational reliability.
Furthermore, the time it takes for a tool
to go from inventory to a machine tool
can be simulated and optimized.

Bombardier Transportation has cut
the time to ool and retool a machine
because TMS knows which wools are al-
read}r available on each machine. This al-
lows the company to reduce the time to
im p|eme nt mas:hining of a defined work-
piece on a different machine tool from 4
to 5 hours to 2 to 3 hours.

“Thanks to 3-D programming and
integrated tool management, we have
become subsrant:ial]}r more pn:-ductive
in our machining operations,” Sakw-
erda said.

R.l'.ix:liger Hof from the tﬂalsetting de-
partment added, “We can work in 2 much
more relaxed way because, thanks to the
Zoller TMS, errors have pretty much
stupped occurring.” CTE
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