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Innovative projects that make your business more profitable



technological innovation
within the reach of the industry
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Induction heating:

An ecological, fast, clean, precise,

controllable and repeatable process.

Without smoke, flame or contact.

It is based on current induced by
electromagnetic field.

Induction
Technology

GH Group designs, manufactures, commercializes
and offers turnkey solutions for induction heating
systems. GH Group serves a multitude of industrial
sectors, where the application has benefits that
other technologies cannot efficiently satisfy.

The combined experience of the R&D, Applications
and Engineering departments of the GH Group
offers the necessary flexibility and technical
capability in order to develop advanced solutions
and convert good ideas into reality for the benefit
of its customers.
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The continuous collaboration with Customers,
Universities, Technological Research Centers,
Institutes, national and international Associations
and Organizations guarantees the incorporation of
the latest technology.

The recognition of the customer, awards and
patents demonstrate the continuing pursuit of
innovation, and advances in induction heating
technology. Since the worldwide introduction
of transistor generators took place in 1986 by
GH Group, more than 5000 units have been
provided.



GH

More than 50 years of experience and 4000 customers worldwide from
different industrial sectors allow GH Group to operate a multitude of
synergies that insure its customers the success of their investment.

The presale services available from the GH Group include research
laboratory, computer simulation by computer, 3D design of the facilities and
tests on-site. Combined with the experience and know-how, customers are
assured that the decision is always the optimal one before undertaking their
investments.

Thanks to the extraordinary frequency and power range of its generators
and to the team of engineers and services, GH Group adapts the solution
in accordance with the needs of each customer while attaining the expected
quality levels.

GH Group adjusts to all requirements and specifications of its customers,
developing innovative solutions together with them making their production
more profitable.

Replacing other heating methods, updating and exchanging equipment with
the high-tech GH generators results in: increasing the energy efficiency,
improving the installation reliability, minimizing stoppage in the production
line and increasing the quality control.

The transistor generators of GH Group using IGBT or Mosfet technologies,
serial or parallel outputs and advanced digital control, obtain a very high
efficiency with performance up to 95%.

GH Group designs the equipment, the installation and the control
systems with the aim reducing power consumption, cost of operation and
maintenance, quality result costs, changeover times, and increasing the
lifespan of the inductors (made by microfusion, a patented process of
GH Group).



Working with GH Group is more than
just having a supplier of induction
systems. It is a solid, reliable company,
with more than 50 years international
know how, innovation, expertise and
pioneering in induction technology.

GH Group offers its customers
everything needed to make their
business more profitable and their
investments safer.




The GH Grou‘b Team:

6 production plants

375 employees

in 8 countries: Spain
France
Brazil
Germany
USA
Mexico
India
China




The GH Group team of personnel, its main
asset, is formed by 375 highly qualified
employees distributed in 6 manufacturing
plants over 8 countries.

GH Group has developed a philosophy in which
the most important thing is the collaboration
between the teams of professionals formed by
the company and the customer.

w
P

=
—
rE.r

o §

The experience at the customer’s disposal,
team work and a firm commitment to quality
represent the identity of GH Group.

For GH Group, ethics and responsibility are
fundamental values of its activity.



our mission is to IMProve
the productivity of our customers




' Know-how

GH Group knows how to apply techno-
logy to create increased value while re-
ducing its costs. The key to making tech-
nology more useful and beneficial for the
customers is the capacity to adapt the
experience and the innovation acquired
over more than 50 years.

Reliability
and security

The robustness, the implementation of
strict standards and the quality tests
which every system is subjected to, gua-
rantees the reliable functioning of each

installation.

This is supported by more
than 5000 supplied sys-
tems using Transithermic®
generators for more than
25 years.

Green Heating:
Ecology
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The ecological objective of GH Group
is to be consistent with the nature of the
induction technique: a clean process that
takes better advantage of
resources and that does not
contaminate. _i 0 \I
_SGS.
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management system

GH Group is an organization
conscious of the reduction of
environmental impact.

Control

GH Group offers a total control of the
heating process, the operation and the
maintenance of the system.

The development of software for system
monitoring and application tracking, the
local and/or remote communications and
the modular design of the systems are
among the characteristics which allow
this control.

Guarantee

GH Group assures its customers long
term attention thanks to the international
coverage of its services and its mem-
bership in a large industrial

group. is“’m%‘
The fulfillment of ISO 9001 0 1
for more than 15 years re- _SGS.

flects the early commitment SO

to the highest quality results. "

Pre-sale
Services

GH Group offers customized services
to each of its customers to guarantee
the viability of each project. Computer
simulation of the heating, 3D mechani-
cal design, definition and development
of the parts processes, validation and
tests in GH laboratory, as well as at the
customer facilities.

Flexibility

GH Group offers to its customers a com-
plete complement of generators covering
the widest frequency and power range on
the market and a large team of specia-
lists in applications and engineering that
allows the design of systems in accordan-
ce with each customer’s requirements.

2417 Customer

~/@ Care Services

The relationship between GH Group
and its customers continues after the
sale, 24 hours a day and 7 days a week,
offering services such as: installation
and start-up, preventive and corrective
maintenance, repair and spare parts,
remote maintenance, replacement of
generators, telephone service and tra-
ining on an international level.
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International projectic
.
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Sturm Sudkabel Suzuki Tata Cummins Tata Steel Tech Auto Techtube Teka Tenaris Confab Tenaris Dalmine
Tenaris NKK Tenaris Tamsa Thyssen Boetticher Thyssenkrupp Trat. Térmicos Riza Troester TRW TTT Ejes
TTT Goiko Tube Products Tumesa Valeo VB Autobaterias Visteon Voestalpine Voith Volvo VW Westinghouse
Wildfang Automotive WMF Wuxi Cable Yu Chang Industries ZF Lemforder ...




history of GH Group

>
internationalizat
internationallZation & & & &8
& o A\ SR
& @ & © SN
S O o & NN
S o Q& N S S
& S & S & &
P N & L I
S S S & S &

2000

2010

GH Group was established with

the aim of being close to customers

anywhere in the world. Global thinking and
local acting is the GH strategy.

Companies of GH Group in Spain, Germany, France,
USA, India, China, Brazil and Mexico, and support in
other countries through licences, representatives and

offices of technical service, guarantee rapid response and
excellent after-sales service.

This international presence has given GH Group considerable
experience in the search of innovative solutions. Customers are the

major beneficiaries of this international know how.
1960 J




some successful cases

tools

-

heat treatment of tool holding system
Engineering of precision and microfusion inductors
Improvement of customer services and reduction of costs

Originally the customer had located ma-
chines for different hardening and tem-
pering processes in several countries.
GH Group has achieved the unification of
these processes and methods in a single
cell of robotic manufacturing, reducing the
finishing time of parts and reducing the
management expenses due to previous
processing in several locations.

Furthermore, the new installation included
a system of specific manipulators that
positioned the parts in the inductors with

Inductor manufactured through
microfusion (Patent of GH Group)

high precision. Also, using inductor manu-
factured through microfusion (exclusive
technology of GH) allows for hardening
profiles impossible to realize with the tra-
ditional copper inductors.

Therefore, the customer was able to sur-
pass the expectations of its requirements
shortening delivery time and increasing
the lifespan of its products.

automotion

rotational hardening of big parts

Rotating inductor and controlled gas consumption

Increased profitability of investment

The parts were steering housings up to
700mm in length. GH Group developed a
system for induction hardening without the
need for rotating the parts by turning the
inductor instead.

This way the mechanic design of the system
was simplified greatly reducing the inciden-
ces of vibration due to large imbalances in
the rotation system, and allowed the harde-
ning of parts of any length.

In addition the atmospheric gas chamber
was replaced by a controlled flow for each

individual part.

The main benefits were: flexibility of the
part treatment, reduction and control of
the gas consumption by part, increased li-
fespan of the mechanism and reduction of
power consumption by 20%.

The final result for the customer was an in-
vestment with greater profit than expected
and an innovative project reference within
its group.




petroleum and gas

- .

stress relieving of pipes

Adaptation to the requirements of the customer, control of the process

Increase in the quality of the product

The pipes used in petroleum fields undergo
very severe mechanical conditions at great
depths. The customer needed to improve
the process of heating pipe ends for elimi-
nation of stress.

They looked for an induction solution that
heated from 450°C to 650°C depending on
the material used for the manufacturing, and
a temperature differential in the heated zone
of +/- 20°C with a precise control of the cycle
times. GH Group designed a temperature
regulation system with several parameters

for the control and regulation of the heated
zone. Depending on the information of the
parameters, the control acted on the genera-
tor modifying the power allocation and thus
having total control over the treated zone.

The customer was able to increase the qua-
lity of the pipe and reduce the operation
costs. From the year 2000 GH Group has
continued the worldwide supply of systems
to this group.
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hardening of large bearings and gears
Automatic adjustment and optimization of the power system
Greater production and flexibility in resources

At the beginning of this project, the effi-
ciency of the systems available in the market
was inefficient due to the high requirements
of adjustment and preparation in the loading
of each bearing and during heating.
Therefore, the machines needed constant
supervision of an expert operator in all the
phases of its operation.

The GH solution was compact and free of
adjustments. It was based on a lightweight
induction system (inductor and transfor-
mer) and a set of sensors that provided a
data flow allowing recalculation of the pro-

cess parameters and providing precise lo-
cation automatically. Thus the GH machine
regulated itself automatically without the
need of supervision from loading through
the end of the hardening cycle, obtaining a
faster and more accurate process than pre-
vious solutions.

The benefits for the customer were a reduc-
tion of the production time and reduction of
specialized manpower, generating greater
flexibility in the production resources.




some successful cases

aerospace

heat treating & brazing turbine engine parts
Lean manufacturing, small foot print vacuum furnace system
Work in progress reduction and high quality control

The customer is a leading global producer
of jet engines for civil and military aircra-
ft highly focused on lean manufacturing.
However they were using batch furnaces
for heating so they searched a better op-
tion to meet lean and continuous flow ma-
nufacturing requirements.

GH Group provided several vacuum furna-
ces to convert the production cells to small
batch flow resulting in a 96% reduction in
turn around time.

GH provides their systems with advanced
induction heating technology that can
reach operating temperature in minutes

instead of hours and individual or small
batches of engine parts can be heated with
accuracy and consistency. The compact
5'x5’" footprint of GH system allows the
customer to install the units in work cells
on the manufacturing floor, further impro-
ving production flow. The new furnaces
have the flexibility to heat a variety of part
sizes and shapes, including “orphans”
from other heating processes. Additionally
the GH furnace is over 85% energy effi-
cient vs. about 50% for standard industrial
vacuum furnaces.

The customer is currently leveraging this
technology throughout their supply chain.

railway ™ 7 ,.,?1 “

high-speed switch blade head
hardening and normalizing

Application expertise and versatile design

New market and production increase

Since the high-speed service is being de-
ployed worldwide, the technical require-
ments in tracks are becoming more and
more stringent. A new European Standard
on forged rail transitions is being prepared.
The switch blade manufacturing customer
needed to upgrade its production facility in
order to offer the new high-speed product.
Initially the new product volume was small
making the initial investment an economi-
cally unfeasible project.

GH Group offered a flexible installation that
allowed head hardening of the high-speed
switch blades and normalizing for all forged

blades. The key components in the solution
were: changing oscillator depending on the
process and the application engineers that
were able to meet the railway standard re-
quirements.

Finally the installation became a less than
one year payback project and the customer
could compete in a new market.




cable

post-heating of energy cable
Application innovation and solution integration know-how
Competitive advantage to keep market share

The customer sells complete cable produc-
tion lines to final cable manufacturers at a
global level. As energy cable sector is an in-
tensive competitive industry, our customer
was looking for an improvement in its offer
to provide added value to its clients. They
wanted to increase the output cable produc-
tion rate (m/min) reducing bottlenecks in the
underground energy cable characterized by
a large rubber insulator.

Using a teamwork approach, the customer
and GH Group engineers improved the vul-
canization process by the replacing resis-
tance heaters with induction heating. The
challenge was to integrate the GH solution
in the rigid and narrow cable line structure

in an aggressive environment with toxic and
corrosive fumes.

Finally GH Group managed a system that
improved, up to 10%, the production line
performance as main benefit. The higher
production in new and existing cable lines
became the competitive advantage to keep
the customer’s market share.

Currently, GH Group still keeps a continuous
improvement commitment with the custo-
mer. The original solution has been impro-
ved mainly in the 0&M part, adding benefits
for the customer’s client as low-maintenan-
ce design for extended service life.

aGH

shipbuildiigre

steel plate induction heating for straightening
Induction application and user-friendly design
Time-process optimization and cost reduction

The shipyard company used flame torches
for distortion straightening on decks and
bulkheads that result from the previous
welding plate process. Customer searched
to avoid the drawbacks of this traditional
method (toxic fumes, high skilled operators,
time-consuming, etc) and to increase the
quality results.

GH Group developed a portable system for
both deck and bulkhead plates from 4mm
to 20mm thickness in 1 sec/mm and not
exceeding 730°C (Curie temperature). The
operation did not require skilled operators

because in few hours any operator could
work with the equipment getting even better
results than previously. Besides the working
environment improving dramatically, the
health hazards were virtually eliminated and
other tasks, in close proximity, were able to
be performed.

The process heating time was reduced 80%
and the quality of the heating pattern was
improved by the customer. Today they are
deploying this technology as standard prac-
tice throughout their corporation.
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GH solution components

100% GH technology, design and manufacturing

Pre-sale Customer
Services Care Services

Investment Analysis Start-up Service

Application Development Service (AOS) On-site production assistance
Application Optimization Service (ADS) Inductor Shop

Part test laboratory Preventive Maintenance
Pre-series production service Corrective Maintenance:

- On-site technical assistance
- Remote assistance
- 247 technical support
Repair & Spare Parts
Retroffiting Service
Power Generator Swapping Service

Supply Systems Learning Services

Transithermic generators up to 2400 kW and 450 kHz
Traditional manufactured inductors

Microfusion manufactured inductors (GH patent)

Optimized systems for concrete industries as cable and tube

Standard configuration elements:

Power Transithermic Capacitors bank:
Input

> Generator > Serial, parallel S Output transformer N

: Inductor [ 3
Control or hybrid (optional)

Cooling System




Machines
Installations
Customized machines Standard base machines*
Ad-hoc projects for specific customer Ready-made designed and proven machines/
requirements or new applications. systems that are used as final configuration by
the customer or as a base configuration with
Main parameters to design the installation: adaptation.
- Type of application
- Production rate Summary of Standard Base portfolios:
- Part type and range - Heat Treatment scanners
- Technical part requirement - Forging heater
- Handling system - Tube and pipe welder
- Integration with other processes - Vacuum furnaces

- Brazing machines

-Automotive parts heat treatment machines
(Shaft, CWJs, Crankshaft, Camshaft, Valves)

- Large Rings heat treatment machines

* Ask to GH Group for the product catalogues

Vacuum Furnace for controlled Vertical scanner installation for Versatile hardening single-shot Universal vertical and horizontal Large rings raceway vertical hardening
atmosphere brazing hardening and tempering with installation for CVJs, tulips and outer scanner installation for large parts scanning installation with special
manual load race. Cicle time: 15sec/part tracking system. Up to 4000mm part

diameter; teeth and raceways



examples
of applications
per sector

Aerospace vacuum chamber

Installation for the hardening of tulips
with two stations (inner and outer)

Forging heating

Renewable energies
Wind ¢ Solar

Heat treatment of large rings and bearings
Heat treatment of gears

Soldering of photovoltaic and thermal panels

Automotive

Transmission ¢ Suspension ¢ Steering

Engine block ¢ Car body

Hardening and tempering of components such as:
e Transmission: shafts, wheel hubs, tulips, fixed outer race
e Suspension: shock absorber spindles and pistons
e Gearbox: gearshift fork, differential case
e Engine block: crankshafts, camshafts, valves
e Steering: ball joint, pinions, racks

Car body component bonding

Heating for shrink fitting

Railway

Rolling Stock ¢ Infrastructure ¢ Maintenance
Heat treatment of parts

Heating of rail Infrastructure (rail, fasteners, switches)
Shrink fitting of wheel tire

Brazing of short circuit rings of electrical motors
Straightening of car body panels

Aerospace

Engine ¢ Landing gear ¢ Structures * Maintenance
Composite and polymer bonding

Heat treatment of turbine engine blades

Brazing of turbine blades

Forging and repairing turbine components

Heating for assembly/disassembly




Shipbuilding

Structure ¢ Engine * Maintenance
Heat treatment of engine parts
Straightening of decks and bulkhead
Paint removal

Preheating for welding

Petroleum and Gas
Pipe straightening

Preheat for pipe forming

Seam annealing

Heating the ends of sucker rods

Forming pipe ends for bottles and cylinders.

Cable

Energy ¢ Wire

Cable pre and post heating
Cable degassing

Sealing of aluminum cover
Wire pre and post-heating

Medicine

Annealing inconel tubing in a protective atmosphere

Brazing Steel Orthodontic Parts
Metal to plastic insertion

Tube & Pipe

Structure ¢ Automobile ¢ Industrial use
Continuous steel pipe welding

Continuous pipe hardening and tempering
Continuous pipe annealing and normalizing

Chains

Offshore ¢ Industrial * others
Heating of links

Heating of bars

Continuous hardening of chains

Industrial applications
Offshore * General use ¢ others

Heat treatment of metal frames and platforms
Heat treatment for agricultural machinery
Heat treatment for civil works machinery
Heat treatment for mining machinery

Forging

Vertical or horizontal heating of bar ends
Heating of steel bars and billets

Heating of non-ferrous materials

Household ® Tools

Heat treatment and brazing of tools, drills, cutting equipment

Food ind ustry Heat treatment of large gears, pulleys and wheels
Seal of packages Soldiering and brazing of tips of batteries, terminals and contacts
Cap sealing Brazing of pan bottoms

Mold release Welding of miscellaneous parts




www.ghinduction.com
info@ghinduction.com

GH ELECTROTERMIA S.A.
C/Vereda Real s/n

46184 San Antonio de Benagéber
ESPANA

Tel. + 34 96 13520 20

Fax. + 34 96 135 21 71
www.ghe.es

GH INDUCTION DEUTSCHLAND INDUKTIONS
ERWARMUNGS-ANLAGEN GmbH

Hainbrunner Strasse, 10 - Postfach 1262

69434 HIRSCHHORN AM NECKAR
DEUTSCHLAND

Tel. + 49 627 292 1610

Fax. + 49 627 292 1626

www.gh-induction.de

GH ELECTROTHERMIE SAS

6, Avenue. de la Grande Plaine
14760 BRETTEVILLE SUR ODON
FRANCE

Tel. + 33231378917
Fax.+33231378119
www.ghe.fr

GH INDUCAO DO BRASIL Ltda.
Rua Elenize 63 - Pq. Sao George
COTIA - SAO PAULO

CEP 06708-190 BRASIL

Tel. + 55 11 4612 9100

Fax. + 55 11 4702 7000
www.ghinducao.com.br

GH INDUCTION ATMOSPHERES LLC
35 Industrial Park Circle

Rochester NY USA 14624

Tel. +1 585 368 2120

Fax. +1 585 368 2123
www.inductionatmospheres.com

GH INDUCTION INDIA Pvt. Ltd.

36 & 37 SIDCO Industrial Estate
THIRUMUDIVAKKAM - CHENNAI 600 044
INDIA

Tel. + 91 442 478 0046

Fax. + 91 442 478 0042
www.ghinduction.co.in

GH INDUCTION EQUIPMENT SHANGHAI Co. Ltd.
A10, No 199 CHANGJIAN ROAD

BAOSHAN INDUSTRY DISTRICT

SHANGHAI 200949- PRC CHINA

Tel. + 86 21 3655 2996

Fax. + 86 21 3655 2995

info@ghinduction.cn

www.ghinduction.com

GH MEXICANA S.A de C.V.

Via Augusto Baz 2160 - Edif. 3 — 1° Piso

Cito. Corp. Tlalnepantla - Col. Parque Ind. La Loma
TLALNEPANTLA CP 54060 - EDO MEXICO

Tel. + 52 555 240 7304

Fax. + 52 555 240 7306

www.ghinduction.com








