EP 0 076 170 A1

Europaisches Patentamt

0’ European Patent Office

Office européen des brevets

@

@ Application number: 82305197.4

(@) Date of filing: 30.09.82

@ Publication number:

0 076 170
A1l

EUROPEAN PATENT APPLICATION

& intc® B 21 B 25/04
B 05 B 5/08

() Priority: 30.09.81 GB 8129551
@ Date of publication of application:
06.04.83 Bulletin 83/14

Designated Contracting States:
AT BE CH DE FR GB IT LI LU NL SE

(@) Applicant: THE HEAD WRIGHTSON MACHINE
COMPANY LIMITED

Durham Street
Middlesbrough Cleveland TS2 1PN(GB)

@ Inventor: Lawson, Kenneth THomas
54 Riversdene Stokesley

Middlesbrough, Cleveland TS9 5BD{GB)

Representative: Carpmael, John William Maurice et al,
CARPMAELS & RANSFORD 43 Bloomsbury Square
London, WC1A 2RA(GB)

@ Lubricating mandrel bars.

@ A method of lubricating mandrel bars, plugs etc. which
are used in rolling iron and steel tubes involves applying the
lubricant by electrostatic deposition. The bar (10} is shown
on a plurality of spaced driven support rolls (17). Spray guns
(18 and 19) are used respectively to spray liquid carrier such
as carbopol and lubricant such as graphite onto the bar (10).
The liquid carbopol is contained in a tank (20) and supplied
by means of a pump (21) to spray gun (18). The graphite is
contained in a tank (22) and pumped by means of a pump
(23) to spray gun (19). A high tension electrical supply (24} is
connected so that the rollers (17) are earthed and the gun
(19) positively charged to charge the graphite. Initially the
bar is sprayed with a thin controlled layer of the liquid
carrier, then graphite is sprayed onto the wet bar (10)
employing the electrostatic spraying technique. In some
instances it may be desirable to spray the liquid electrostatic-
ally as well but this is not essential.

Excess liquid may be removed by means of the electric-
ally operated dryer or heater (25) which, in one arrangement
is a ring shaped heater completely surrounding the bar.
Alternatively, the heat retained in the shell may be sufficient

to remove the liquid carrier from the bar after it has entered
the shell.
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This invention is concerned with a method of
lubricating mandrel bars,; plugs, and the like which are
used in producing hollow metal articles such as iron and
steel tubes. '

In use mandrel bars are inserted in hollow shells
or tubes which are to be reduced in section in a mandrel
mill., It is conventional to lubricate the mandrel bars
for example by pushing the mandrel bar through a lubricating
ring as it .is pushed into the bore of the shell on the
entry table to the mandrel mill. In most instances the
shell or tube which is to be reduced in diameter is pre-
heated to a temperature which may be in the region, for
example, of 900 to 1000°C and any carrier liquid used in
applying the lubricant may well be vapourised and the
vapour produced may be in such volume that the graphite
or other lubricant employed is to some extent blown away
from between the bar and shell., In the course of time
the surrounding equipment in the atmosphere can be covered
in graphite dust which is clearly disadvantageous. There
is also a risk that inadequate lubrication will result if
too much graphite is removed.

An object of the invention is to provide a method
of accurately controlling the application of the lubricant
and enabling the minimum amount of ligquid to be used
consistant with applying the lubriéant to the bar.

According to the invention a method of lubricating
mandrel bars, plugs and the like comprises applying a
lubricant to the bar by electrostatic deposition, preferably
by electrostatic spraying.

If the lubricant is a solid it may be desirable to
wet the bar or plug with a suitable liquid before
electrostatic spraying the solid material on to the wet
bar.

Alternatively the solid lunricant may be suspended

in the liguid and the suspension sprayed onto the bar
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electrostatically.

If desired the bar may be heated after application
of the suspension of lubricant in the ligjuid so as to
remove excess liquid or even to remove the whole of the
liquid so as to leave a dry layer of lubricant such as
graphite on the bar.

An external source of heating may be employed for
this purpose. Alternatively the heat of the shell into
which the lubricated mandrel is inserted may itself be
sufficient to dry off the liquid, or the mandrel bar.itself
may be preheated.

A suitable liquid which may be used is carbopol.

By using electrostatic spraying of the lubricant
an optimum thickness of lubricant may be applied to the
bar. If graphite is used as the lubricant this is most
important because graphite is expensive and so it is
uneconomic to use too much graphite and at the same time
it can be disastrous to use too little-and provide inad-
equate lubrication.

In the accompanying drawings:- . ]

Figure 1 is a plan view of a conventional arrangement
for inserting mandrel bars into shells prior to their
passage through mandrel mills modified in accordance with
the present invention;

Figure 2 shows an electrostatic lubricant spraying
apparatus in accordance with the present invention applied
to the apparatus shown in Figure 1;

Figure 3 shows an alternative arrangement of
electrostatic lubricant spraying apparatus;

Figure 4 is a plan view of an arrangement similar to
Figure 1 but showing an alternative way of lubricating
mandrel bars; and

Figure 4A is a section on line 4A-4A shown in Figure
4,

In Figure 1 there is shown a conventional arrangement
in which a mandrel bar 10, shown at position A is ready
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for insertion into a shell or tube 13. The end of the
mandrel bar 10 will be gripped by the mandrel restraint
equipment 11 and the bar 10 will then be passed through

a lubricating ring 12 as it is pushed into the bore of the
shell 13 on the entry table 14 to the mandrel mill 15.

The mandrel restraint equipment 11 positions mandrel
bar 10 correctly in relation to the mill 15. The mandrel
bar 10 and shell 13 (or tube) are then pushed together
into the mandrel 15 in known manner. The shell 13 is
rolled in the mandrel mill 15 and leaves on the exit side
of the mill but the mandrel restraining gear 11 extracts
the mandrel bar 10 and pulls it back to position A again.

The mandrel restraining gear 11 then lets go of the
bar and the bar is moved out to position B where it traverses
to position C and is then moved to position D and to
cooling spray 16. The bar 10 traverses ‘again from position
D to position E where it is in a waiting position ready
to be moved into position A again for use in the mill.
Several bars will be circulating in positions A, B, C, D
and E at any one time.

Figure 2 shows diagrammatically one method of
eleétrostatically spraying the lubricant onto the bar 10.
The bar 10 is shown on a plurality of spaced driven support
rolls 17. Spray guns 18 and 19,.are used respectively
to spray liquid carrier such as carbopol and lubricant
such as graphite onto the bar 10. The ligquid carbopol
is contained in a tank 20 and supplied by means of a pump
21 to spray gun 18. The graphite is contained in a tank
22 and pumped by means of a pump 23 to spray gun 19. A
high tension electrical supply 24 is connected so that
the rollers 17 are earthed and the gun 19 positively
charged to charge the graphite. Initially the bar is
sprayed with a thin controlled layer of the ligquid carrier.
Then graphite is sprayed onto the wet bar 10 employing
the electrostatic spraying technique. In some instances
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it may be decsirable to spray the liquid electrostatically
as well but this is not essential.

Excess liquid may be removed by means of the over-
head electrically operated dryer or heater 25.
Alternatively, the heat retained in the shell may be
sufficient to remove the liquid carrier from the bar after
it has entered the shell. By first c6ating the bar 10
with a small amount of liquid and then electrostatically
spraying the graphite lubricant onto the bar and
subsequently drying the strip, the graphite is found to
adhere to the bar 10 thus ensﬁring that an optimum pre-
determined coating thickness is achieved.

In Figure 3 is shown an  alternative in which a
single tank 28 contains the lubricant suspended in a
carrier e.g. graphite in carbobol. The graphite in the
liquid may be applied via spray guns 29 and 30 to a bar
10 supported on a plurality of spaced driven bar support
rolls 17, the guns being supplied with high tension voltage
from the source 32 and the rolls being earthed. The spray
guns 29,30 enable the quantity of graphite to be carefully
metered and uniformly applied.

The way in which the electrostatic coating is
achieved may be any of the known ways such as charging the
particles of graphite and allowing them to descend upon
an oppositely charged bar 10, or charging the bar 10 and
earthing the guns so that the bar 10 attracts the graphite.
Conventional spray guns may be used and if desired the
electrode by which the charge is applied to the graphite
may be located in front of the gun so that the spray of
graphite passes through the charged electrode.

In Figures 2 and 3, only two spray guns are illustrated.
It is preferred, in the embodiment of Figure 2, that spray
guns (or the like) are provided both above and below the
bar 10, the position of the lower guns being illustrated
by the arrows 41,42. These guns would obviously be



10

15

- s - 0076170

situated between two adjacent support rolls 17, with the
guns 18,19 above them. It is also preferred that two sets
of spray guns be provided (not illustrated), the first set
being upstream (relative to direction of movement of the
bar 10) of the second set. In this way, the first set of
spray guns is used to spray the liguid onto the bar 10,
and the second set then sprays the graphite lubricant onto
the bar.

It is also preferred that at least one further spray
gun (represented by the arrow 43) be provided, between two

spaced rolls 17, below the bar 10, in the embodiment of

.FPigure 3. By surrounding the bar with spray guns, a more

even lubrication of the surface is achieved.

It will be appreciated that the number of spray guns
could be altered and if desired, they could be replaced
by an equivalent device, such as a perfofated spray ring
surrounding the bar. Obviously, whatever devices are used,
they will be supplied with high tension voltage in the

_ same way as the guns 18,19,29,30.
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In the alternative arrangement illustrated in Figure 4
the mandrel bars are sprayed and pass through a heater
during their movement along the conveyor marked E. The
bars pass through a lubricant spray apparatus 12A, which

may be any of the arrangements described above, so as to

spray lubricant onto the mandrel bar and to electrostatically

spray graphite. The sprays preferably entirely surround
the bar as described with reference to Figure 2.

The bar then passes through a heater 25A which is
preferably formed as a ring entirely surrounding the
mandrel bar. This is diagrammatically shown in Figure 4A
where E'1ls one roller of conveyor E supporting mandrel bar

10 and a ring-like heater 25A surrounds the mandrel bar 10.
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Claims:

1. A method of lubricating mandrel bars, plugs and

the like, which are used in producing hollow metal articles
such as iron and steel tubes, comprising applying a
lubricant to the bar by electrostatic deposition, preferably
by electrostatic spraying. ,

2. A method according to claim 1 in which the lubricant

is a solid and the bar or plug is wetted with a suitable
liguid before electrostatically spraying the solid

material onto the wet bar. )

3. A method according to claim 1 and in which solid
lubricant is suspended in a liquid and the suspension sprayed
onto the bar electrostatically.

4. A method according to claim 3 in which the bar is
heated after application of the suspension of lubricant
in the liquid so as to remove excess ligquid, or to remove
the whole of the liquid so as to leave a dry layer of
lubricant on the bar.

5. A method according to claim 4 and in which an external
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source of heating is employed.

6. . A method according to claim 5 and in which the external
heating is applied by means of a ring shaped heater which
surrounds the bar. '

7. A method according to claim 4 and in which the

heat of a shell into which the lubricated mandrel is
inserted is itself employed to dry off the liquid.

8. A method according to any of claims 2 to 6 and

in which the liquid used is carbopol.

9. A method according to any preceding claim and in
which the lubricant used is graphite.

10. A method according to any preceding claim and in
which the electrostatic deposition is applied to the

bar whilst the bar is resting on rollers, the rollers
being connected to earth and the electrostatic deposition
being charged positively.
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11. A method according to any preceding claim and in
which the lubricant is applied to the bar and/or the heating
is applied whilst the bar is in a waiting position.
12. A mecthod of lubricating mandrel bars, plugs and the
5 1like substantially as hereinbefore particularly described

and as illustrated in the accompanying drawings.
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