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r Fig 4 Telescopic tube systemr Fig 4 Telescopic tube system

one end and a chain at the other end. Each of the 
cross beams on which the vessel cover brackets rest 
is suspended by the hoist for lifting and lowering.
The use of counterweights signifi cantly reduces the 
electrical power required for lifting and lowering 
because it is not the cover weight but only the friction 
losses and the inertia of the masses that have to be 
considered in the power requirement calculation. The 
counterweight represents a relative simple technical 
solution which has proved its value especially for 
smaller cover loads and lower strokes.

`  Spindle system The spindle system is a successful 
concept for greater cover loads and higher strokes. 
A central drive acting through cardan shafts and 
angular gears actuates the spindle, which produces 
the lifting and lowering motions. The spindles are 
suitable for the highest loads. They feature additional 
mechanical safeguards. Synchronisation of the system 
is mechanical and no space has to be reserved for a 
hydraulic room.

Electrode lifting system  A common oil hydraulic 
system is employed for non-simultaneous cover lifting and 
electrode positioning. The plunger cylinder operates with 
a pressure up to 160 bar. The plunger cylinder with the 
guiding frame moves the supporting arm directly together 
with the telescopic tube. The stroke of this system is limited 
to approximately 1,600mm (see Figure 3). 

As a technical alternative, a normal standard hydraulic 
cylinder can be used for electrode positioning. In this case 
the hydraulic cylinder moves a carrier guided by a column 
which is mounted on the vessel cover. The electrode stroke 
can be increased to approximately 2,500mm. The stainless 
steel ground plate for the support of the telescopic tubes 
has been modifi ed for a reliable cooling water circulation 
and the sealing system for telescopic tubes has been 
modifi ed for easier maintenance.

An alternative system is an electro-mechanical  winch in 
which the same guiding method is used for a standard 
hydraulic cylinder. The output signals from the electrode 
controller are supplied to a variable speed drive which 
operates a winch and therefore affects lifting or lowering 
of the electrodes. Direction of movement and speed 
are determined by the intensity of the magnetic fi eld 
generated in the variable drive coupling. The winch system 
in addition permits various arrangements to suit the space 
situation of the melt shop. For instance, it is possible to 
install the winch above the vessel cover or on the shop 
fl oor. In this case no space is needed for a hydraulic room.

Telescopic tube system  The telescopic tube system is 
a proven electrode sealing system for many VHD facilities 
with transformer capacities up to 24MVA and an electrode 
diameter up to 450mm. In the latest design (see Figure 
4) the external tube is fi xed while the internal tube is 
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mounted underneath the electrode clamping device. This 
construction is suitable for any of the electrode lifting 
systems described above. To provide high availability and 
low maintenance time the telescopic sealing device is 
equipped with an automatic lubrication system. For dust 
protection the surface of the inner tube is protected by 
textile compensators. The compensator and lubrication 
system has been improved and additional attention has 
been devoted to the design for dust protection. 

High current bus-bars and supporting arms  The 
contact jaw is connected to the high current tubes arranged 
on the supporting arm (see Figure 5). The size and number 
of high current tubes are in relation to the transformer size 
and secondary current. INTECO is currently investigating 
the possibility of using copper-plated arms as used on 
modern electric arc furnaces. This offers the benefi ts of low 
maintenance cost while improving electrical effi ciency.

Contact heads The copper contact head (see 
Figure 6) consists of a double-walled, water-cooled housing 
connected to the lifting arm. An adaption socket, prepared 
for bolting to the corresponding electrode arm on site, is 
positioned on the connection side of the contact head. 
The contact clamp consists of forged copper with drilled 
cooling channels to achieve a good heat transfer. The 
cooling water supply to the contact clamp is assured by a 
fl ange connection. This guarantees a good current transfer 
from the contact clamp into the electrode. The electrode 
clamping device is also integrated in the clamping head 
and is thereby protected. The necessary high clamping 
pressure is achieved by a disc spring package. The release 
of the clamping system is done by means of pneumatic 
cylinders. The electrode holder is electrically insulated 
against the arm body and electrode.

CONCLUSIONS
A signifi cant number of design changes have improved 
the operating performance of the VHD and put it in 
renewed competition as a useful and modern alternative 
to a combined ladle furnace and vacuum degassing 
facility. A new INTECO-designed plant has recently been 
commissioned in China and metallurgical results will be 
published in due course. MS
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