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HEAT~RESISTANT EQUIPMENT FOR BENDING SHAPED MATERIAL WITH ELECTRICAL

HEATING

I. V. Korchaging¢” V. G. Borisov

The improvement of airplanes has lead to expanded use in designs
of shaped material of high-strength alloys which, as a rule, are hard
to work. This has made it necessary to develop and implement new
forming processes., One of the most promising fcrming processes for
shaped parts, which drastically reduces labor sent in bending and
finishing operations and which increases the precision of the part,
is bending with tension using electrical contact heating of the

killet.
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Optimal temperature forming intervals are: for aluminum and
magnesium alloys 200-400°C, titanium alloys OT4 500-700°C, VT14

60C-750°C, VT20 700-900°C, high-strength stainless steels 800-900°C*.

[ FCOTNOTE: PTM-1295, 1970. END FOOTNOTE ]

The use of hot forming with electrical contact heating of the
billet to the indicated temperature intervals imposes certain
requirements on technological bending equipment. The material used in

the equipment must have the following fproperties:

a) heat resistance, i.e., high mechanical strength under
compression and bending, the result of the system of forces of the

action of the billet on the mandrel;

b) retention of electrical insylation at normal and elevated
temperatures, since heating is accomplished by including the billet

in a low-voltage electrical circuit with a high current force;

c) low heat conductivity - to reduce thermal losses, reduce the

power of the required current, and assure a more€ even temperature

field in the billet;
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d) low heat expansion coefficient, which assures dimensional

stability of the equipment;

e) a low friction coefficient;

f) resistance of surface to abrasion.

On the basis of analyzing existing heat and electrical
insulating materials a group of materials interesting from the
standpoint of use in bending equipment was selected and classified,

delineating the temperature ranges of applicaticn.

Thus, at forming temperatures above 700°C pyrocerams and
high~strength ceramics can ke used as heat-resistant and electrical
insulating liners. However, the specifics of the technological
process of producing and working parts made of pyrocerams and
high-strength ceramics make it necessary to have the cooperation of
the industries which produce parts of the indicated materials. Hence,
in developing equipment designs it is specified that parts of

Fyrocerams and ceramics be universal.

The variation of the bending punch shown in Fig. 1 was designed
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for bending shaped material of T- and X-section and for bending

strips.

The bending punch is made in the form of an insert for metal
base 3 to cover the fitting. The insert consists of a metal housing,
whose contour is equidistant to the bending contour and is separated

from the latter by the diameter of steel rcllers 1.

The working contour is formed by pyroceram (ceramic) rollers 1,
rlaced close together in race 2. The race is secured to the housing
by screws., To prevent the rcllers from falling out of the ends clamp

strips are provided.

In the process of forming shape 4 the rollers are pressed to the
contour of the metal housing, and during the bending and e xtension
process the parts are able to turn freely atout the axis. Because of
the very smooth surface of the pyroceram and ceramic rollers and
because they are capable of rotation, friction during the forming

process is considerably reduced.

The design for the rollers is simple and universal. The rollers
can be used repeatedly for punches of different shapes and

dimensions.
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The bending punch (in Fig. 2) designed for forming consist of

spacing blocks 1 of refractory ceramic assesbled on metal rim 2.

when the number of formed parts is very great a shop can be
crganized at the enterprise itself to produce ceramic blocks. The
shop must have grinding equipment, mixers for mixing the ingredient
elements, a hydraulic press, racks for drying ceramic blocks at

normal temperature, and a furnace for annealing.

The components making up the composition of the given ceranmic
highly refractory clay ) are abundant, and production
technology and equipment required to obtain the ceramic blocks are

very simple.

The ceramic blocks can be joined to the metal rim by a

ther mccement *.

[ FOCTNOTE: Production and use of thermocement Ts27. Regulation No.

986-71. VIAM, 1971. END FCCTINOTE]

This thermocement is recommended for joining metal parts, pyroceranm,

ceramics, and glass plastics which work for long periods at

FTD-ID(RS)I~1857~76




poC = 1857 PAGE 6

temperatures up to 950°C. The ceramic blocks are also secured to the

rim by screws.

In the case of forming with heat the fitting can also be metal,
provided that the working surface is prcotected bty a high-temperature
oxide cr pyroceram coating.

Figure 3 shows a variation of a metal tending punch for forming
pacrt 4, whose working surtace 1 is covered by zirconium dioxide and
is insulated from base 3 by an asbestos cement layer 2,

The bending punch s designs presented here represent some

developed variations of standard designs for bending equipment.

Submitted 19 May 1972
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Fig. 2.

Fig. 3.
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