
In line with GM's expectations and open to
services with other clients.

In Livonia, Michigan (USA), Bodycote
has installed a 100% automated
low-pressure heat treatment unit for General Motors. Drawing
on the flexibility of its ICBP, the provider of heat treatment 
services is optimizing its investment by developing complemen-
tary activities.

Low-pressure carburizing,
a growth lever for Bodycote

n mid-2003, General Motors
awarded Bodycote a contract
for heat treatment of exter-

nal gears for its new 6 speed
transmission, assembled in
Ypsilanti, Michigan (USA). A
year later, the provider of heat
treatment unit was operating a
unit around the clock a few
miles away in Livonia, perfectly
suited to GM's needs,
but at the same time
open to the develop-
ment of services with
other clients. The pro-
cess set up, with 100% automa-
tion, includes two low-pressure
carburizing installations. "During
the tendering stage, ECM's ICBP
technology clearly demonstrated
its capacity to provide a proven
technical solution in line with
GM's specification", explains
Eric Hutton, Bodycote's low-pres-
suring carburizing development
manager for North America. "Its
modularity, market-proven reliabi-
lity and relative ease of installa-
tion did the rest!" 

6,000 transmissions per day
The two ICBPs at Livonia both
include 20-bar gas quench techno-
logy and currently have 3 and 
4 cells respectively. Ultimately,
both units together will comprise

12 cells, giving a production rate of
6,000 transmissions per day. Apart
from these mass-produced compo-
nents made for the automobile manu-
facturer, Bodycote draws on the
flexibility of its ICBPs. During periods
when its installation is available, the
heat treatment specialist carries out
R&D work or tests on transmission
components for industrial partners

requiring smaller-scale
production, such as the
aeronautics, agricultural
machinery or Heavy
Goods Vehicles sectors.

"Commercial heat treating makes up
10% of our capacity at this time. This
remains compatible with our commitment

Open-ended vacuum
carburizing for SMEs
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The example of Bodycote proves
that there is a growth potential

for companies offering high-
quality heat treatment services,

as more and more manufacturers
are looking to outsource and
manage certain processes at

variable cost. To focus on this
demanding specialty as their

core business, service providers
devote their investment capacity
to the infrastructure required to

meet the daily needs of their
customers.

For its part, the equipment
manufacturer should stick with
the activity it knows, and ECM
has no intention of supplying

heat treatment services. We are
convinced that companies that

are contemplating both types of
businesses will inevitably see a

gradual increase in investment in
one activity to the detriment of

the other.

On the other hand, it is our
mission to support any project by
suppliers offering a full range of

heat treatment services. With our
clean, modular and open-ended
ICBP units, they will be able to

treat small and large production
runs at will, switch between

vacuum carburizing and vacuum
carbonitriding, offer gas

quenching and/or oil quenching,
but also nitriding, tempering, etc.

Each to his own profession, and
long live partnerships!  

Laurent Combaz
ECM, Chief Executive Officer
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A proven
technical
solution
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of lCBP units in
service throughout the world

for treating transmission
components are integrated

in a machining shop.

By outsourcing its heat-treatment
operations to Bodycote, GM has
gained the services of an expert…
and the best possible risk
avoidance and cost control. The
production facility is available 24 h
a day, 365 days a year. It adapts to
the manufacturer's volume
variations and to possible process
changes on a "just-in-time" basis:
the services are invoiced per
treated load, with no hidden costs.
"For an equivalent in-house
capacity, GM would have had to
invest much more capital", asserts
Eric Hutton at Bodycote.

30 %

Cost control for GM



with regard to GM", explains Eric
Hutton. "We are therefore able to
diversify our activity… and are achie-
ving operating times of 80% which is
almost perfect."

The payback on initial investment is all
the better as the choice of ECM tech-
nology enables significant productivity
gains. "Manufacturers are selecting
low-pressure carburizing and gas quen-
ching to significantly reduce post
machining requirements.
Gears and shafts produ-
ced with these technolo-
gies are closer to
dimensional tolerances
than with conventional oil
quenching", stresses Eric Hutton.
From a commercial heat treatment
viewpoint, ICBP modularity and auto-
mation has allowed full integration of

carburizing and quenching
with washing, preheating and
tempering: "When a load
enters the process chain,
there is nothing else to do for
seven or eight hours until the
cycle has ended!"

Successful cloning in Mexico
This great success has quite
naturally opened up pros-
pects for Bodycote. The 
customized heat-treatment
specialist will be inaugura-
ting a similar unit next
November, once again for
GM, but this time in central
Mexico. "We have capitali-
zed on our experience with
ECM at Livonia to duplicate
and enhance our heat treat-
ment system" recounts 
Eric Hutton. The Mexican
entity, designed to treat
1,500 transmissions per
day, will also propose
Bodycote's complete range
of services. "Low-pressure
carburizing is full of poten-
tial opportunities, the idea
that a component treated in

this way will be
very close to its
final dimen-
sions is gaining
notoriety."

For Eric Hutton, this type of
installation and the asso-
ciated "business model" is
set to develop on both the
American and global mar-
kets. "The local and interna-
tional market is fairly open
to heat-treatment outsour-
cing. Manufacturers are loo-
king with interest at our
collaboration with GM, and
in three years the process
has more than proved its
efficiency." Over the years to
come, low-pressure carburi-
zing could well become the
indispensable growth lever
for customized heat-treat-
ment specialists.
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Ford orders its 8th ICBP 
And that makes eight for Ford! The
automobile manufacturer has just
ordered an ICBPH 800 TG, the eighth
in an equipment program that was
initially launched in 2002. Ford has
deployed these ICBP units, all equipped
with gas quenching, in its Sharonville
plant (Ohio, USA).
The US giant now
posseses 56
heating cells for
treating 35 million
gears each year.

A first for Delphi TVS India  
Delphi TVS India, one of the world's
biggest manufacturers of automobile
parts, has ordered its first ICBP. Equipped
with three heating cells and with both oil
and gas quenching, this installation is
designed to be used for treating common
rail diesel pumps and injectors.

With Renault at the A3TS
congress
During the 35th A3TS congress, held from
24 to 26 May 2007 in Lille (France), ECM
and Renault combined forces for a short
time to give a joint presentation of low-
pressure carbonitriding processes with
step gas quenching. Fernand Da Costa (in
photo), responsible for heat treatment
expertise with Renault (DIMAT),
highlighted the major
improvements that
have been achieved
in terms of fatigue
strength and shock
resistance thanks to
these new processes
(see last page).

Notable presence at
Thermprocess 
With its stand at the Thermprocess
international show from 12 to 16 June in
Düsseldorf (Germany), ECM was eager
to benefit from this new opportunity to
gain access to prospective customers
from around the globe in order to unveil
the latest developments designed to
enhance their applications.

Technical seminar in USA 
During June, ECM USA organized a
technical seminar for its US customers.
The program included a detailed look
at the latest process innovations, but
also an opportunity to share
experience and exchange ideas on
best practices with our ICBP units.

Reduce 
post machining
requirements 

Eric Hutton, Bodycote's low-pressuring car-
burizing development manager for North
America : ”The idea that a part treated in
this way will be very close to its final dimen-
sions is gaining notoriety.”

ICBP modularity and automation has allowed
its integration in the production line.

...a growth lever for Bodycote. Continued from page 1



MTS camshafts

Modular, open-ended solutions
for Small & Medium Enterprises

MTSis a hive of activity during this
month of March 2007. In the
small plant of this camshaft

manufacturer, just a stone's throw from Saint-
Etienne (France), the company's technicians, sup-
ported by ECM teams, are busy working on an
imposing set of cylinders. Installed vertically and
encircled by its pipe network, a quenching cell
already dominates the installation. The adjoining
heating cell, placed horizontally, is waiting to be clo-
sed off. Module after module, the ICBP 966 TH
takes form. This will be the third
low-pressure carburizing installa-
tion acquired by MTS, a techno-
logy associated with its
industrial growth over the past
ten years. Yes indeed, vacuum
heat treatment is perfectly
accessible to SMEs!

Sustained growth
With this new installation coming
on stream, MTS is beefing up its
production capacity, which will
increase from 50 to 70 tons per
month. In addition, the company intends to bring
back in house the heat treatments that it was for-
ced to outsource in recent years in order to keep
pace with its rapid growth. It
therefore has great expecta-
tions regarding the modular
and integrated design of the
ICBP. "Heating and quenching
are combined in the same ins-
tallation, a feature that reduces handling and must
lead to productivity gains", stresses Catherine
Bury, general manager of MTS. 

MTS is intent on making this installation an instru-
ment for corporate development. "ECM has sup-
plied a very interesting tool. We are adding our
expertise in carburizing cycles for each of our nume-
rous parts. It's then up to us to play our role as advi-
sor to our customers", 
explains Catherine
Bury. Because this
rapidly changing mar-
ket offers great 
opportunities. Vehicle
engines are evolving, in
order to comply with
new legislation on
emissions. Cam profi-
les are becoming finer.
Induction heat treat-
ment processes are no
longer suitable, genera-

ting far too many scrapped
parts or regrinding operations.
"Vacuum heat treatment sol-
ves all these problems", adds
the general manager.

Case-hardening depths of 
4 to 6 mm!
Thanks to its astute choice of the low-pressure carburizing
technique in the mid-90s, MTS has successfully negotiated
a strategic transition. At that time, the aim had been to find

an alternative to heat treatments car-
ried out up till then in a solid graphite
containers. Given the size of the parts
and the products made by MTS, and the
service-stresses exerted, a case-harde-
ning depth of 4 to 6 mm was required,
"depths that needed a relatively fine
process technology, explains Catherine
Bury. Impossible to achieve in an atmos-
pheric furnace. We therefore switched
from solid to vacuum case-hardening."

The first vertical vacuum heat treatment
furnace was installed in 1996. A fully

customized installation, it was used to treat components
up to 1.5 m long. "We pushed ECM into uncharted territory
with these very high-capacity furnaces", recalls the mana-

ger. The process reduces handling pro-
cedures and is also simpler and
cleaner but, above all, it provides
reproducible results with greater
control and shorter cycle times. At that
time, MTS was treating 20 tons of

components every month. With the arrival of a second ver-
tical furnace in 2000, capable of swallowing 2 m compo-
nents (for carburizing), the heat treatment capacity of the
company increased to 50 tons per month. But that was
before the arrival of the latest addition to the family…

A relatively small company with a workforce of 100, MTS has been
using the low-pressure carburizing process for ten years to treat very
large camshaft components. Their latest acquisition: an ICBP 966 TH,
with a modular, open-ended concept ideally suited to SMEs.
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Impossible to achieve such
results in an atmospheric

furnace.

Résults impossible to
achieve in an atmospheric
furnace.

MTS proposes a catalog of 
3,000 camshaft references most
of which have large dimensions.
Earmarked for major industrial
customers, these products are
used in industrial motors, ships'
engines, energy generating units
or engines for Grand Prix racing
cars (Formula 1). The alloys used
thereby remain… confidential.

MTS camshafts: 
3,000 competitive references

"ECM supplies a very
interesting tool, on which
we are add our expertise"
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Thanks to two sets of tests on transmission gears, GM Powertrain
Sweden and Scania have just confirmed gains in fatigue strength
linked to a stop during gas quenching. Invaluable results conside-
ring that tomorrow's gearboxes will have to be more powerful
without any increase in size or weight. 

The flexibility of gas quenching
holds a potential for improving
mechanical properties. This is the

conclusion of several series of tests
conducted during 2006 by GM Powertrain
Sweden, Scania and ECM on transmis-
sion gears. By testing a gas quenching
procedure known as "stopGQ" – for stop
Gas Quenching – characterized by a long
stoppage of quenching in the martensite

phase, the three part-
ners obtained a 30%
improvement in fatigue
strength compared to
direct, continuous gas
quenching. This will no
doubt have a major
impact on processes
and products. 

Industrial validation
GM Powertrain Sweden
and Scania have just
validated the process 
at industrial level.
Repeated after an inter-

val of several weeks, their "stopGQ" gas
quenching tests carried out on real com-
ponents – planetary gears made from
16MnCr5 steel grade – gave consistent
results. The values shown by Wöhler cur-
ves are even more convincing: for an
equivalent metallurgical quality, the limit
fatigue strength of the gear after two mil-
lion cycles was found to be a =685 MPa
(with R=0.1) for the "stopGQ" gas quen-
ching method compared to    a =525 MPa
for direct gas quenching.

"We wanted to use our own environment
to check the benefits of stopping the gas
quenching process, as recommended by
ECM", explains Sune Larsson, heat treat-
ment manager at GM Powertrain Sweden.
As early as 2005, ECM had in fact already
shown, during research work on 29MnCr5
steel samples, the benefits of stopping
the gas quenching process for about one
minute at around 180-200°C, at the
moment when martensite transformation
at the surface of the component was ini-
tiating. The gain in fatigue strength mea-

sured at that time, compared to a
direct gas quench, was 28%. 

The Swedish manufacturers took
inspiration from the work of ECM to
establish their own gas quenching
method that included three stages.
The quench started with full-scale
cooling (maximum pressure and
gas mixing), before marking a
pause – the famous gas quench
stop – for one minute at 180°C
(reduced pressure, no mixing).
Finally, the component is simply
brought to a temperature where it
can be handled (reduced pressure,
maximum mixing).

Future products
What applications are Scania and
GM Powertrain Sweden conside-
ring for "stopGQ" gas quenching?
"The results obtained, equivalent
to or better than those for oil quen-
ching, have enhanced the credibi-
lity of gas quenching, a process
that is now already being used by
some of our suppliers", mentio-
ned Krister Johansson, responsi-
ble for heat treatment processes
in Scania's material laboratory,
currently equipped for traditional
and oil quench case-hardening. 

"With better fatigue strength, the
torque of existing transmissions
gears can be increased", com-
ments Sune Larsson for GM
Powertrain Sweden, that already
treats 680,000 components
every year by low-pressure, gas
quench carburizing, "but, above
all, these results will have a signi-
ficant impact on the design of our
future products." One of the possi-
bilities being considered is thinner,
lighter gears or gears made from a
lower steel grade. Stop gas quen-
ching would then contribute to the
production of less expensive, more
fuel-efficient vehicles.

A goal to increase torque on 
current transmissions.

GM Powertrain Sweden – Scania tests

Better fatigue strength with a stop
during gas quenching    

Headquarters: ECM France
Technisud

38029 Grenoble cedex 2
France 

Tel: +33/(0)4 76 49 65 60 
Fax: +33/(0)4 38 49 04 03

E-mail: ecm@ecm-ip.com

International contacts:
ECM USA: +1/262 605 4810

ECM China: +86/10 858 02642
ECM Japan: +81/3 4360 8222

Krister Johansson,
from Scania's

material laboratory:
"The results

obtained have
enhanced the

credibility of gas
quenching."
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A fatigue strength improvement in the
range of 30%.

Quench stop around 180-200°C causes
the auto-tempering effect.

Several factors can explain the improvements provided by stop gas 
quenching. Dilatometric analysis on the components treated by this method
indicates stress relaxation, thus confirming a "self-tempering" effect. In
addition, an examination of cracked zones during fatigue tests reveals
transgranular fractures whereas these fractures are intergranular in
components cooled by direct quenching. A more detailed analysis of these
structures is currently in progress.

Self-tempering and transgranularity 

Left, transgranular fractures on parts trea-
ted with « StopGQ » gas quenching process.

Right, intergranular fractures on part trea-
ted with direct gas quenching process.


