
WO 01/32443 1 PCT/N(c)00/00363  Device and method for removal of rust and
paint The present invention relates to a device and method for  removal of
rust and paint from a metal surface. 5 It is estimated that corrosion
amounts to 3-4% of the BNP  in the western world. Only in Norway millions
of square me- ters are protected by paint each year. in order to achieve
good results, the surfaces that are to be painted must be 10 cleaned and
pretreated. in industrial applications this is  usually done by
sandblasting, grinding or jet water wash- ing. Combinations of these
methods are also used. The most frequently used method is sandblasting. Old
paint  15 and rust is removed by a blasting the surface with sand or  other
suitable agents. This is a costly and quite time- consuming process. The
advantage of this method is that the  blasting process creates a rough
surface that gives a good  adhesion for new paint. Furthermore, the used
equipment is 20 cheap, simple to operate and easy to maintain. The disad-
vantages with this method is that large quantities of sand  are used, which
generates a lot of dust, the equipment is  heavy and awkward to handle, the
method is slow and does  not remove grease and other foulings such as water
soluble  25 salts, sulfates etc. Jet water washing is a paint and rust
removal method that  has become more usual. The advantages of this method
are  that dust related problems are avoided, there is less 30 waste, and
water-soluble foulings are removed. The disad- vantages of this method are
that the equipment is expensive  and difficult to maintain, no roughness is
made on the  



steel surface, a lot of water is spilled, large quantities  of water is
required (which is a problem on e.g. a ship), 35 and the treated surface
must be dried before it can be  painted. WO 01/32443 2 PCT/N000/00363
Grinding is a method that no longer often is used. The  method is mainly
used for patchwise repairs. Most often, the paint is mainly intact on the
surface that  5 is to be cleaned. Optimally, the paint only has to be re-
moved, because the roughness on the steel surface is in- tact. An example
is power plants, where the piping is sand- blasted even if 95% of the
existing paint is intact. The  situation is the same in offshore
applications. 10 There are increasing numbers of restrictions on sandblast-
ing and alternative methods have continually been attempted  without
success. 15 The present invention aims at avoiding the aforementioned
disadvantages, while providing a method and a device that  more effectively
removes paint and rust.. This aim is reached by means of a method according
to claim  20 1 and a device according to claim 7. Further advantages and
preferred embodiments are mentioned in the independent claims and in the
specification under reference to the en- closed drawing, which shows a
preferred embodiment of the  present invention. 25 According to the present
invention, rust and old paint is  removed by means of induction heat. In
addition, grease and  other foulings are removed from the surface. This is
a  



quick and reliable method that does not produce excessive  30 waste.
Induction heat is created in magnetic metals by means of  magnetic fields.
This is a known principle and is used for  heating steel in bending and
punching processes, and in 35 welding of steel and pipes, e.g. in
connection with produc- tion of body details in the car industry. WO
01132443 3 PCT/N000/00363  By induction heating the steel to 250-300C1 the
steel is  heated witho4pr'r heating the rust and irg`nt. The steel will
expand and attached rust will peel of due to the much lower  expansion
coefficient of rust as compared to steel. The 5 paint will peel of as a
result of the heated surface.  Equipment for generating induction heat is
known per se,  and heating of steel by means of induction heating has been
utilized for a number of years. However, the use of induc 10 tion heat for
removal of rust and paint is not known in the  prior art. It is of utmost
importance that the steel 3 is not over- heated. The provided heat has to
be constant even if the  15 speed of an induction coil I over the steel 3
varies. Ac cording to the present invention, the quantity of energy
deposited in the steel 3 is varied according to the veloc- ity of the
induction coil 1 over the steel surface 3. This  ensures a constant
temperature profile in the steel 3. Fur- 20 thermore, according to the
present invention, this is achieved by means of arranging the induction
coil 1 in a  frame with a wheel 2. The wheel 2 is rolled over the steel
surface, and the velocity of the wheel regulates the quan- tity of provided
energy. The slower the wheel 2 rotates, 



25 the less energy is provided to the coil. If the rotational  speed
increases, the supplied energy increases. in short,  the quantity of energy
pr. unit area of steel 3 is equal  for one revolution, independent of the
rotational speed. 30 The frequency (hertz) of the AC-current supplied to
the in- duction coil 1 determines the depth of the magnetic field  in the
steel 3. The frequency (and thereby the depth) can  be determined from the
induction device according to the  present invention. By controlling the
current, that is the 35 supplied kw, and simultaneously controlling the
frequency,  the desired temperature is obtained in a desired layer of  the
steel 3. WO 01/32443 4 PCT/N000/00363  About 90% of the supplied energy is
used in the heating  process. This means that the energy conversion loss is
small compared to conventional methods for heating of  steel. In the past,
gas torches have been used for removing 5 rust and oxide scale from steel
surfaces. This process was  effective, but because only 5-10% of the
supplied energy  was converted to heat and because the heat from the gas
torch had to penetrate rust and other covering layers, this  process became
expensive compared to other methods such as  10 sandblasting etc. When
using induction heating according to the present.in- vention, only a layer
of the steel, for example 0.5 mm, is  heated for a limited time period, and
the steel will rap 15 idly cool dawn by heat propagation, thereby avoiding
that  loosened paint "burns" to the surface.. This also entails  that heat
does not propagate through the. other side of  steel with a thickness above
about 3 mm,. thereby avoiding  



damage to possible paint on said other side. 20 By removal of paint by
means of. induction heating it is im- portant that the temperature in the
steel is controlled. If  use is made of " handheld" equipment without it's
own  drive mechanism, a power supply varying .the supplied cur-.. 25 rent
according to the surface velocity of the induction  coil 1 is needed.
According to the present invention this is achieved in the  following
manner: 30 The induction coil 1 indirectly supplying. heat to the steel  3
is supported on a freely running wheel.2 that ensures a  specific distance
from the coil 1 to the steel 3. The wheel  2 is connected to a tachometer
4, which feeds signals to a  voltage regulator 5 in a transformer unit (not
shown). This 35 insures that the supplied voltage is increased if the ve-
locity increases and that more energy is. supplied per unit  time, at the
same time as the deposited energy per unit  area is the same, independent
of the velocity. WO 01/32443 5 PCT/N000/00363  The control it 5 may
comprise a stAidard PLS such as an  impedance regulator, thyristor or
triac. The preferred kind  of PLS depends on the application and preferred
function. 5 Alternatively, a combination of the aforementioned PLSs may  be
used, opening up the possibility for different func- tional modes. The
tachometer 4 may be of the stroboscope kind or any  10 other revolution
counter that can feed signals to a PLS  control unit S. The distance
between the induction coil I and the surface 3  



may be adjusted in addition to frequency, current strength  15 etc. The
induction coil is arranged in relation to the wheel 2 such that a certain
distance, that well may be ad- justable, is kept. The frequency and current
strength of the induction coil 1  20 may be adjusted manually or
automatically by means of the  control unit 5, in order to obtain the
desired temperature  and temperature profile (e.g. the depth of a layer
with a  specific temperature) in the metal surface. 25 An essential feature
of this process is the supplied energy  to the steel 3. This energy has to
be constant; otherwise  it will effect the quality of the work. If the
supplied en- ergy is too small, the steel 3 will not achieve a high  enough
temperature for paint and rust to loosen. If the 30 supplied energy is too
great, the paint on the other side  of the steel may be damaged, and the
loosened paint may  burn" to the surface. In automatic embodiments this
process may be developed to  35 achieve optimal rates for removal of rust
and old paint.  Theoretic rates may be converged and the conversion effi-
ciency for the supplied energy may reach 90%. WO 01/32443 6 PCT/N000/00363
The present invention, in combination with sandblasting  only when there is
a need for a rough surface and jet water washing for removal of water
soluble foulings, is a very  attractive alternative to prior art solutions.
In addition,  5 this method also kills bacteria and other organisms that
have proven to promote corrosion. It is understood that a person skilled in
the art, when  reading this specification under reference to the attached  



10 drawings, may conceive of modifications or. alternatives that fall
within the scope and idea of the present inven- tion as defined in the
following claims. WO 01132443 7 PCT/N000/00363  C l a i m s 1. A method for
removal of rust and paint from a metal  surface (3), 5 c h a r a c t e r i
z e d i n that induction heat is  used for heating the metal surface (3).
2. A method according to claim 1, c h a r a c t e r i z e d i n that the
induction heat  10 is provided by an induction coil (1) arranged in
connection  with a wheel (2) that also comprises a tachometer (4). 3. A
method according to claim 2, c h a r a c t e r i z e d i n that a control
unit (5)  15 controls the supply of energy to the induction coil (1) as  a
function of a signal received from the tachometer (4).  4. A method
according to claim 3, c h a r a c t e r i z e d i n that the supplied
amount  20 of energy from the induction coil (1) is proportional to  the
rotational velocity of the wheel (2). 5. A method according to claim 3 or
4,  characters z e d in that the supplied amount  25 of energy per unit
surface area is constant. 6. A method according to one of the previous
claims, c h a r a c t e r s z e d i n that the frequency and  current
strength of the induction coil (1) may be adjusted  30 manually or
automatically by means of the control unit (5) in order to achieve the
preferred temperature and tempera- ture profile in the metal (3). 
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WO 01/32443 8 PCT/N000/00363  7. An apparatus for removal of rust and paint
from a  metal surface (3), c h a r a c t e r i z e d i n that an induction
coil  5 (1} is arranged in connection with a wheel '(2) that also
comprises a tachometer (4). 8. An apparatus according to claim 7., c h a r
a c t e r i z e d i n that a control unit (5 )  10 the supply of energy to
the induction coil (1) as a func- tion of a signal received from the
tachometer (4). 9. An apparatus according to claim 7 or 8, c h a r a c t e
r i z e d i n that the supplied amount  15 of energy from the induction
coil (1) is proportional to  the rotational velocity of the wheel (2). 10.
An apparatus according to claim 7, 8 or 9, char a c t e r i z e d i n that
the supplied amount  20 of energy per unit surface area is constant. 11. An
apparatus according to claim 7, 8, 9 or 10, c h a r a c t e r i z e d i n
that the frequency and  current strength of the induction coil (1) is
adjusted 25 manually or automatically by means of the control unit (5)  in
order to achieve the preferred temperature and tempera- ture profile in the
metal (3). This Sheet Has Been Replaced llll/ll/lll  lllllllllll  llll/lll 


