MANUFACTURING STANDARDS
FORD MOTOR COMPANY

INDUSTRIAL PROCESS EQUIPMENT

INDUCTION AND DIELECTRIC HEATING EQUIPMENT

1. SCOPE

1.1 This standard applies to induction and dielectric heating equipment operating
1o the frequency range from 60 Hz to 30,000 MEz. (Hz = cycles, MHz = Megacycles)

1.2 Requests for deviations from the requirements conteined herein shall be sub-
mitted ip writing and have the approval of the appropriate activity procuring the

equipment.

1.3 Related standards

1.3.1 Irduction and dielectric heating equipment shall comply with the Federal

Communicetions Commission (FcC) Rules and Regulations, Part 18.

EIX-1 for details and sample forms required by FCC.

See Ford Standard

1.3.2 Equipnment for use in Canada shall also comply with the latest revisions of

Section 64 of the Ontario Electrical Code.

1.3.3 Heating equipment and relsted accessories shall comply with applicable Ford

mapufacturing standards and EX1 in particular.

2. GENERAL CLASSIFICATIONS

2.1 Induction heating equipment is generally classified as follows:

A. Normel power line - frequency units requiring no frequency conversion.

B. Converted frequency units.

1. Static type frequency converter units with output

in range of 180 Hz to 10,000 Hz.

frequencies

2. Motor generator units with output frequencies in range of 960 Hz

to 9600 Hz.

3. Vacuum tube oscillator units (often referred to es radio frequency,
or R F GCenerators) with output frequencies in range from 180 KHz

upward.

2.2 Dielectric heating equipment is generally of the vacuum tube oscillator type

because of the high frequencies required.

2.3 The selection of the proper equipment depends upon the size and shape of the

part, aree to be heated, depth of heating, temperature, and material. See Chart

1 for typical applications.

3. COMPONENT PARTS

3.1 The component parts of induction and dielectric heating equipment consist of

the following:

A. Source of induction heating power
1. Motor - generator set
2. Vacuum tube converter
3. Hormal power line frequency units.
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B. Transformers, capacitors, resistors, rectifiers, choke coils, etc.

C. Electric controls such as motor starters, relays, mechanical timers,
electropic cycle timers, push buttonms, indicating lights and instruments
as specified on Form #2630 attached to purchase inquiry.

D. Work ceils
E. Work table if required gnd work handling fixture.

3.2 The output circuit shall be equippeé with a tepped transformer or shall
bave other means of adjustment, such as capacitors, in order to resonate the work
coils on a variety of applications.

3.3 The equipment shall oe arranged to function automatically through self-
contained timers and controls. v

3.4 Work cdils shall be made of copper bars, COpper tubing, copper forgings, or

machined copper, all of which shall be water cooled.

3.5 Work tables and work handling fixtures shall be designed with maximum adapta-

bility to various types of work.

L, ACCESSORIES

L.l Accessories are consideréd to include the following and shall be furanished unless
otberwlse specified on the purchase order. '

A. Voltage regulators for the tube filaments.

B. Meters
1. Meters - RF genperstors. Plate voltage, grid current, filement voltage,

and plate current, meters shall be applied as specified in Section 10
and protected by glass or plestic cover to exclude dust. Elapsed time
meters shell be applied as outlined in Parasgraph 10.5.

5. Meters - Motor Generators. KVAR, output volts, output amps, KW, field
current; % resding meters to be supplied red lined above 100% and pro-
tected by plastic cover.

3. Where scanning is part of operation, a scan speed meter shall be pro-
vided.

C. Water Recirculating System

D. Ventilating air system

©. Wcrk handling accessories such as 1ifting and rotating mechanisms and scan-
ning mechanisms.

F. Line voltage regulators Jor the main power supply shall de furnished only if

specified on purchase order.
G. Quench Systex

5. QUENCHING

5.1 Quenching, to harden after induction heatins, may be accomplished by spraying or
oy ejecting the medium.in emall diameter jets. The mediur may dDe water, vater with
chemical admixture, compressed air, or a combination of water and compressed air.
Soluble oil or quench oil may 8lso be used provided that an adequate automatic and
manual fire extinguishing system is incorporated in the machine that will comply with
FIA and Ford safety requirements.
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5.2 Caustic solution may be used for quenching provided that the solution be pre-
vented from coming in contact with brass or copper portions of the equipment.

5.3 Where quench media is recirculated, means shall be provided to indicate and
control its temperature. Heating and cooling of the media shall be furnished as
required to meet part print or specificatien.

5.4 Unless otherwise specified, means shall be furnished to filter circulated quench
media to insure that impurities in the media do not foul or plug spray orfices.

6. COOLING THE COMPONENTS OF THE EQUIPMENT

6.1 The cooling of the components to increase their service life, shall be
EEEbmplished by means of clean air or clean water. Cooling water shall be circu-
lated through a closed system which shall automatically maintain the temperature
of the water to a degree that condensation is prevented.

6.2 ity water or distilled water with resistance values greater than 4,000 OHMS
per cubic centimeter shall be used for cooling purposes; in no case shall millwater
be used. In the interest of economy, the water shall be recirculated.

§;3 Cooling pumps and heat exchangers for recirculating water system shall be located
outside the control enclosure and piped with r»igid PVC or non-ferrous piping. The
cooling system shall be an integral part of the assembly. The reserveir shall be
constructed of stainless steel or non-ferrous material.

7. ENCLOSURES

7.1 Enclosures shall conform with NEMA 12 construction and shall have metal to
metal (copper alloy) radio frequency veather stripping around the complete perimeter
of tke enclosure opening.

7.2 Etnclosures shall be constructed in accordance with section E-7 as outlined in
ord Manufacturing Standards EX-1l.

'y

~

.3 Access to enclosures shall be by means of doors hung on heavy hinges; removable
Danels are not acceptable. Hinges are to be jumpered with flexible metal braid.
Three point vault type latch mechanisms are preferred. Reference JIC electrical
standards parsgraph E7.6.2 and E7.6.3, door bandles not interlocked with main dis-
connect switch, shall be provided with means for padlocks.

7.4 Access doors shall be provided with switches interlocked in control circuits to
automatically disconnect all power circuit voltages when doors are operied. Switzhes
to be manual bypass automatic reset.

7.5 Doors giving access to adjustment controls shall be equipped with means for
padlocking.

Z;é Transparent non-conductive observation dcors shall be installed behind metal
doors giving access to high voltage section. In this case interlock switech shall te
on transparent door, not metal door. In the event that physical limitations prevent
the installation of the transperent doors, shielded viewing ports shall be installed
in the metal access doors. Viewing ports shall be of adequate size for viewving the
operation of the equipment in the enclosure, and shall be shielded to radio freguency.
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