NOV 2003 1 Device and method for removal of rust and paint. dhe;praggnt
invention relates to a device and nmethod for renoval of rust and paint
froma netal surface. 5 It is estimated that corrosion anmounts to 3-401 of
the BNP in the western world. Only in Norway mllions of square ne- ters
are protected by paint each year. In orfler to achieve good results, the
surfaces that are to be painted nust be 10 cleaned and pretreated. In
industrial applications this is wusually done by sandbl asting, grinding or

jet water p@asive i D19 fOfRbAatbPNSembvilese PREDOLSE afLiwd SO used. The nost

frequently used nmethod is sandblasting. Ad paint 15 and rust is renoved

by a blasting the surface with sand or other suitable agents- This is a

costly andrigripee séme- i coasuibngrpl O€€sSto Thedadivant age oftidd stoet hod i s

that the blasting process_creates a_rough surface that gives a good

. adhesi on f%‘?‘“%‘é%vfp%lgnf.séu? Jrabre, TTRE %s%%t%gu?%ﬁg% ©i's 20 cheap, sinple
to opepate and easy to nmaintain. The disad- vantages with this nethod is

that |arge JuaNtddl isaOlasang: a0e-usedn WibGHegensrares arloho ohyfust, the
equi pnent 1s eavy and awkward to handle, the nethod is slow and does not
remove gr edsetmdvot HRFN ol | AgsOrlixhiasNorvay Bblbbtes 25 3@PEES BErfates

etc. Jet valef yashbRgrésStéd P NbadRd Lysh FeaPYValnnBthed tHakchhasebeconme
nore usual. The advantages of this nethod are that dust rel ated problens
are avoi détPod HeFB11s5 | e'sli® 3 RERFeS Bhdt vt ertQoPEPR R b%H i HYSt are
renoved. Thedisatndamiegesanédt his tRthodras® sbplitheiequi phestiks
expensive , and i 145,641 5, 19, 0B 1 8 D MO OIINESS: | Sol™liS: OF Lh8n-

ing. Combinations of these methods are also used.

The most frequently used method is sandblasting. 0l1d 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 leot of dust, the equipment is
heavy and awkward to handle, the method is sléw 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 preoblems are avoided, there is less

30 'Waste, and water-soluble foulings are removed. The disad- 7
vantages of this method are that the equipment 1s expensive
and difficult to maintain, no roughness is made on the
steel surface, a lot of water i1s spilled, large gquantities
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.



steel surface, a lot of water is spilled, large quantities Of; M\@geg 'as
required (which is a problemon e.g. a ship), 35 and the treated suqﬂ ce
nmust be dried before it can be painted. - 6 NOV 2003 2 Ginding is a
met hod that no | onger often is used. The nethod is mainly used for

patchw se repairs. Mst often, the paint is mainly intact on the surface
that 5 is to-be cleaned. Optinally, tHe paint only has to be re noved,
because the roughness on the steel surface is in- tact. An exanple is power

pl ants, ere t.he piping i.s s -_.bl ast.ed even Jd.f 95% e [ sting paint
is int ac\t,\’-gr‘]'ﬁlglngi tltfgtal gnﬁa t_‘lshsocfhncceLaStarlr’ltaalo i TsE shooﬂr%elj‘agﬁ iq‘{:saétclb'on@?[(é 10 There
are i ncr emsthgdnurberesirgfy ruesstd i o1y qres dwissndistrestrs i ng and alternati ve
nmet hods have continually been attenpted w thout success. 15 The present

invention ains at avoiding the aforenentioned disadvantages, while
provi di ngMasretrid@randhe dddinte thdatalmpt erefd@etdvetie ranphese paltdt and

rust This;ai B o eachet-dy dmans.0fy a vt hod accaid) nehd ocslvé me20 1 and
a device according to claim 7. Further advantages and referred

enbodi menf§VEfe HEHAIGTed 1 IMEIHfED STt drite qé‘?en]s %ﬂgf?%eth 0=

speci fi catheRr .underexafarence govdihe it €] ased «raw ngipvd chs steans - a
preferred t invention. 25 Accordi t he

nbdirrentof.;b,,/prsn ng t
present iﬁgé‘ﬁ F(Sin,evrelf’stlf; ?"ol p@?%te’flss“rmjcptbyl%e%%a%‘?’i nduct i on
heat. | n addutitdmn grease amhotheroffmidrgsaprlkeicsnoved. from t he surface.
Thi s lio's a

There are increasing numbers of restrictlons 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“éhows 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 1is 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.



qui ck and reliable nethod that does not produce.--excessive §2&“@§tﬁﬂ3
I nduction heat is created in nmagnetic netals by neans of rmagn |c'f|é}ds
This is a known principle and is used for heating steel in bending and
punchi ng processes, and in 35 welding of steel and pipes, e.g. in
connection with produc- tion of body detgils in the car industry 6 NOV 2003
3 By induction heating the steel to 250-300C, the steel is heated w thout
heating the rust and paint. The steel will expand and attached rust wll
peel of duesyt ainidiectrikeh heweing exipansteal coefisct Bnd°@f theststaselcanpared to

steel. The .5 | nt. w of _as result_o he heat.ed ce.
Equi pnent fk%)erﬁggé&'ne‘ga }%‘Jr)]%fpﬁg%‘?ﬁ%%ril%ntﬁ%afu?% %‘%v\é}alp%?‘ 2{&1',}8 %ﬁ%é el H\g of
steel by nempmnd dndustiorhéddariay Wasl bpenl of | dugedo f ohe amnahbépwef

years. Fbmﬁ&fﬂanéﬂ%nu§§é9§ié9§H€|%9.EﬁQ? anéoéﬁgrégnpgaétgé%ru?hﬁand pai nt

is not known'in the prior art. is of utnost inportance that the steel 3
i s not bverkaldatedll TR broVi deda heasuhhsof otipe komstantusleneif the 15
speed of an induction coil 1 over the steel 3 varies. Ac- cording to the

present inventjon, the quantity of energy deposited in the steel 3 is
vari ed accSrB RN t Her V2Tt a F159 of PERE F PRIURER bt B F POV 0REF FRe stee
surface 3. g sheenbu 68t as OBt Pt mégnpes At Li@u Pt Dbh | BedDihfehstepked. Fur

20 thernore,, .accordi to th resent invention, this is _achieved by neans
of arrangi ﬁigtltajhlezefgﬁc i%nn%rgt?%)r 1Ofny%ar?r;%@wwffﬂ’ a-Whedfe ZQ%TﬁggW:iéel 2
is rolled ovem theatstieel rewvtakerf andst hend gbatit yief nthekmberl inegltkat es
t he quan-iﬂﬁﬁbfﬁafgpvided energy- The slower the wheel 2 rotates,

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 1 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. PFur-
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 guantity 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.



25 the less energy is provided to the coil. If the rotatioﬁh“gvsgggb

i ncreases, 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 determnes the ddpth of the magnetic field in the

steel 3. The frequency (and thereby the depth) can be determ ned fromthe
trolling the

i nducti on i.ce.accaordi to the present i.nvention. cQn

current, t%§¥h?59?ﬁe8§5%§ ppIPET HERY SAFF 9T il 550 d! (;h?Qﬁﬁqﬁg t he
frequency, prohesdesified teaper atate the eteaigyeddnver sdesi regd ayer of the
steel 3. 65NV ZQgﬁﬁéréBO% %ﬁ%r%%tﬁ%%aﬁu%ltlh%%ser%%rrg)ﬁé 3 iyseddn the

heating process. This means energy conversion 1oss is smal
conpar ed t8tedhvehti HEl PARBthode sf drorivdats hgvef besmeslsed f awrhe guastingas

torches hayesbegAausadabok L8 DR SkUst an¢ edde ﬁ%@ﬁ&é&é@ét

surfaces. This process was effective, but because only 5-10% of the
suppl i ed efkFgyt1HEs EBhvELCEHSEO st Sar@*hedalide HWPDHdEC falmndhe gas

torch had vaspeseteatedr ust hatd ehbieheeavell Mehel RS .£AJM THY Qass became
expensi ve conggrﬁd to ot her nmethods such as 10 sandbLastHg%retc_ When
usi ng i nduc?Toh Haat rRgPSEESFaitfig TS t RESpPESERt COYE &R iLlGW S Thl \F B § ayer
of the steetocéns braapkee@pbnmnvei sombeatdd thobtadr mMeteddd maqerdod, and
the steel w i cool dawn by heat propagation, thereby avoiding
t hat Hﬁoos%%%%b%ggﬁ%gg gE%ﬁs" to the surface. This also entails that heat
does not propagate through the other side of steel with a thickness above

about 3 mMynhdéMeredigayRkibRYon 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-

2> 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 1insures 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.



danmage to possi bl e paint on said other side. 20 By rennvabé@ﬁ“ﬁ%ﬂﬁ@aby
means of induction heating it is im portant that the tenperature in the
steel is controlled. If wuse is made of " handhel d" equi pnment without it's
own drive nechanism a power supply varying the supplied cur- 25 rent
according to the surface velocity of the.nduction coil 1 .is needed. -
According to the present invention this i's achieved in the follow ng
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
fromthe cqt% 1 to . th stezISS. The wheel 2 is connected to a tachoneter
4, which fetdS SPHHACS U8 Vv Ea§e PEGitafor 8RR s FlsnsHG @it (not
shown) . Thi smB&dinser esgtiiattorhe taypplksiced wel taded.s Thac peasedried thisve-
locity increas a r ner.gy i upplied_per. unit. _tinme, at the
_same tine a§§tﬁésdgggégﬁédq%h%#%y%8g¥lﬁﬁfﬁoga93§ Pgegﬁgrfgnangﬁdéﬁﬁndent
of the el oBltgrnstINelyontr slompingtiomapicoingr edeoramsnaidacd PLSssuely as
an | npedange ;gul abdknihigy LkSkok Bbskibats PN dRr Skl fdycof PLS
depends on the application~and pref rre& unction. 5 Alternatively, a
conbi nat i ontbPRehemaf6Fenenti oned PLSs nay be used, opening up the
possibility for different func- tional nodes. The tachoneter 4 may be of

t he strobos&gge kind or any 10 %ther rgyolutign counter, that can feed
signals to LS2CEBREFSE GnfRYsPeTRE GiP&t ShEBPRECRREN KERE PRAGEYI on coil 1
and t heosurdtecer 3revajubéoadiuvshedri nhaddchhofiebd EAigaEeRCYo aumpLent

strength control unit 5.

The distance between the induction ceil 1 and the surface 3
may be adjustéd 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

Y 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%.



15 etc. The induction coil is arranged in relation to the Wp%ﬁ i uch that
a certain distance, that well nmay be ad- justable, is kepf.t e p@huency
and current strength of the induction coil 1 20 nay be adjusted manual ly
or automatically by means of the control unit 5, in order to obtain the
desired tenperature and tenperature profile (e.g. the depth of a |ayer
wth a specific tenperature) in the netal 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

tenper at ung, f o ARl ANkWALy {01} 00560k 150, 30, supak edenesay 1S too

great, the pai'nt on the ot si de e steel damaged, " and t he
| oosened pailnt when "timire"is i theeduf Phce. r%glau%@ﬁ%w% %%oa?'ﬁe%?%em s

process %&E%‘Vﬁ&o%a&@al 35 aghi evesopth el fds@i §origegovatyof rust
and ol d pal nt eoretic rates may be converged e conversion effi-

ci ency forrttHEEIPH i B Dt ghv Fraly© r ehER” oBBh" ?}Qp%00§n6a - pPBsent
'nVentsonmﬂﬂb(mHﬁhdﬁﬂaxﬁbVkii&§aﬁﬂbtasihngndO@tyemergaﬁesmS|Shatneed for
a rough surface andlget wat was hi-n % for renoval of water soluble
foul i ngs, 1% RIENP zﬁ?r%ﬁﬁmggﬁaf?ﬁ? atPVe to prior art solutions. In
addition, 5 this nmethod also kills bacteria and ot her organisnms that have
proven to _praonote co S S a r ski,Ll,ed in the
art, mhenzg%eadln %#ﬁé?égg%?%%c%l?%ﬁgﬁﬁd%Ele%gr%%g%ﬂgoéfﬂe g%%gched 10
dramnngs nﬁgﬁxngunhxﬁaQﬁe¢niﬂ¢$©a@ﬂoh§d@¥ neferaaceveg 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.



that fall within the scope and idea of the present inven- ti-on sV dqfined
inthe followng clains. - 6 NOV 2003 7 Cl ai ms 1. A nethod for renoval
of rust and paint froma netal surface (3) by neans of induction heat, 5 ¢
har acteri zedi nthat the induction heat is provided by an
-induction coil (1) that is noved along the netal surface (3) and that the
suppl i ed anmount of en- ergy per surface area is constant independent of the
i nduc- tion coil velocity along the netal surface (3). 10 2. A nethod ‘
according to claiml, char.acter?7i zed i nthat the induction
coil (1) is arranged in cooperation with a wheel (2)i the wheel further
conprising a tachoneter (4), a comptrnolg unig {5) 15 controlling the supply
of energy to the induction coil (1) by means of signals fromthe
tachometer (4). 3. A nethod according toclaim2, char acteri zed
i n that a-nmount of energy 20 supplied by the control unit (5) to the

i nducti onlcoi | & methosl éﬁé‘p@ﬁﬁoﬁﬁél Otfo nuRd el EaRloff i9Re & At on coi |

(1) alon e met I urf ace, regi stered by neans of
the _tacho%bltrgra (‘34)(65 Y4me,&mr§et %rldy%gi g‘gcl aim2or 3, char act
|'(51 ecdyl Nt hat the fir QQ%@ﬁ anci CUr e stHengidnafi ddhadarduct i on

c0|

) may be adjusted nmanually or automatically by neans of the control .
unit (5) 1snp®bﬁbefdeid)t@zclalre\imdhjlmmefcemﬂed(lt)ermmrtatwencamﬂ tedmpar a- 30
ture profile in the netal 3() : ,
the metal surface (3) :and that the supplied amount of en-
ergy per surface area is constant independent of the induc-
tion coil velocity along the metal surface (3).
10
2. A method according to claim 1,
characterized in that the induction coil
(1) is arranged in cooperation with a wheel (2)., the wheel
further comprising a tachometer (4), a control unit (5)

15 controlling the supply of energy to the induction coil (1)

by means of signals from the tachometer (4).

3. A method according to claim 2,
characterized imn that amount of energy
20 supplied by the control unit (5) to the induction coil (1)
is proportional to the wvelocity of the induction coil (1)
along the metal surface, the velocity being registered by

means of the tachometer (4).

25 4. A method according to c¢laim 2 or 3,
characterized 1n that the frequency and
current strength of the induction coil (1) may be adjusted
manually or automatically by means of the control unit (5)
in order to achieve the preferred temperature and tempera-

30 ture profile in the metal (3).



6 NOV 2003 8 5. An apparatus for renoval of rust and paint fwﬁ met al
surface (3) by neans of induction heat; ¢ har act e % 03 n t hat
t he apparatus sup- plies a constant anount of energy per unit surface area
in- s dependent of its velocity along the netal surface (3). 6. An
-apparatus according to claim5, char acteri zedi nthat an
induction coil (1) is arranged in cooperation with a wheel (2), the wheel
10 further conprising a tachoneter (4). 7. An apparatus according to claim
6, char acteri zedi nthat agontrol unit (5 controls the
supply of energy to the induction coil (1) as 15 a function of a signal

recei ved fépm tFﬁeggggggggggflgél%rtgﬁoégla%%alrﬁ#lseagjc%%adiilﬁg go r&:Iaai mb5, 6 or

7, char ac at the's un energy from

the induct}epa80khirfikel $3pr BpOfbhoRAb t A nRkdieh nedad j onal vel ocity of
the wheel (2) 9. An apparatus according to claim5, 6, 7 or 8 .c har ac
t eri zed#a nehatttherfiequendy andn curnterit e erpgpdrafug einduct i on
coil (1) is_adjusted 25 manually or automatically by nmeans of the control

: ‘ y
unit (5) PhiBPder COBShERFeFBOPRE PlrefEerdy RSt ur¥ HRfe et & ture
prOfII% 'ndéggngghél0%3lt539elocity along the metal surface (3).

6. An apparatus acceording to claim 5,

characterized in that an induction coil

(1) is arranged in cooperation with a wheel (2), the wheel
10 further comprising & tachometer (4).

7. An apparatus according to claim 6,

characterized inmn that a control unit (5)

controls the supply of energy to the induction coil (1} as

15 a function of a signal received from the tachometer (4).

8. An apparatus according to claim 5, 6 or 7,
characterized in that the supplied amount
of energy from the induction coil (1) is proportional to

20 the rctational velocity of the wheel (2).

2. An apparatus according to claim 5, 6, 7 or 8,
characterized inmn 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).

30



