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COATI NG OF - MATERI ALS ONTO MOVI NG STRI P A a%ﬁgms“
RECHNI CAL ﬁ&@éﬁhkﬁg - This invention relates to the coafﬁtg of strip
articles with wax-like materials. Mre particularly, t he i nvention
relates to a coating procedure that is 5 particularly suited for coating

al um num and al um numn }§%thL§h£se gﬁ&g §§r %aE notive

sheet stock, wi g s 3
nun1a||oys in the 10 manuf acture of vehicle

The use of aluninun1." '
bodi es and ot her autonDtlve parts I's of increasing interest nowadays

as nanufacturesIEﬂHNlQéLiEiE&BIors strive to reduce fuel consunption and

air pol | uti on. it ﬁf&%ﬁotéthéé ftﬁghgﬁéggﬁgfgg gtrlpbondlng

al um num parts. since me umnumis pro
inefficient. HARSAGles tWapkal 1ke mat@mabant sMgsedpasEievaarAy sheet

surfaces during t&i@eitnvennm%p&&é& erd eAdcHRt 1h8 ﬁoé@&ﬁﬁé' Bhatwikh the
adhesi ves sui tap e, bo g*%ﬁ1 rocess a new | ubr.i cants have
been devel ofe <th?¥R&ﬁﬁiﬂ£i¥rﬁ¥é REIRI n@hppynum| g aAHMINYRYy g |y
It‘l)ave tlhe proloertaHSopfsm suosh as thédeyusee ﬁgi»l d?ﬁbmbﬁﬁm‘et eﬁ}aeltatu[] e
ut nelt to | ow Vi_s£Qs e:.Q. liquids of viscosity less than
50 cent|p0|se,zﬁ%9%ﬁtéﬁﬁﬂé %WE#b gf%éﬁ%$%5#§e) at slightly higher
tenperatures (e BACKGRQUND(ARErr]C, or nore 25 commonly 30-50[err]C, :
Qepending on the | denid %dlthe aruh S| 04 O81 GhihBR LYBBLEITH) e

At present, a heated roller coater 1S norna
| ubri cant s, 10ut mamsifachiureiet vekicle b@dh@an@@de@tbecaagéomﬁélve parts

di stribution Ofié“bfxiﬁéfﬁhéih {E%é%é§% ﬁ&&&é§yéh§sshéhﬁf§HEﬁ§€% Bagones
vari abl e due ta the tendenw% & §§é$QPMIVISCOSIt Iubrlcant tQ flow
t

in |rregular[xn4§ﬂqﬁ9 gefyel | sanfgmption; aad; alg; g
appl i cation. pollutiddr eopleis Kak fléa&ntohehé uset b8nafnesgtekofolre 35

metal sheet by T'bhe é:lonagt earllgtrlnj:{ﬁurg pz-P:tetsC Og{ﬁgg &J)ei)g:e.rslé of aluminum is

15 problematic and inefficient. However, conventional
lubricants used for coating sheet surfaces during sheet
manufacture tend not to be compatible with the adhesives
suitable'for the bonding process and new lubricants have
been developed to overcome this problem. These new

20 lubricants usually have the properties of waxes, i.e.
they are solid at room temperature but melt to low
viscosity liquids (e.g. liquids of viscosity less than
50 centipoise, and often less than 30 centipoise) at
slightiy higher temperatures (e.g. 30 to 100°C, or more

25 commonly 30-50°C, depending on the identity and
formulation of the lubricant).

At-present,'a heated roller coater is normally used
to apply such lubricants, but inefficiencies are
encountered because the distribution of the coating

30 material across the strip surface becomes variable due
" to the tendency of the low viscosity lubricant to flow
in irregular patterns over the metal surface following

its initial application. _ _

Moreover, sufficient heat is transferred to the

35 metal sheet by the coater during the coating process
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2 that solidification of the lubricant is del ayed. !

speci al WPe’é%ﬁ”ons are taken, e.g. the installation of %ﬁgﬁg‘%‘f?ﬁ'ate
cool i ng zone downstream of the coat er apparatus, the lubricant may
still bein a nolten state 5 when the shet reaches the coil er apparatus

prowdedfor the,stri after qoatl If the

| ubricant is "sl??‘l"ls?ljo}‘h%ﬁl%‘:}‘ént ﬂg E{‘Fi g”§§1S€Pﬁgls qgcyqded US| | ng
p][ es?]ure exelrsi;gdcmdﬂ?elcautﬁons areutbhen, Wel, bl .Cthee m}:{s&ma?ttaldre dfhi nni ng
of the 10 ubr n [ e L orced out

t hrough the & O%sEg étt-'%ec ZH.né ﬁgﬁg §§gfln’%§l ef’lﬁ‘ 03 .,°3 EFw stri p

surf ace fr| ctaman%mls.ausk_;ef[hvebnocantombyc_slmll be anstaahioétam state
"telesco éﬁ‘gt desh@bt | Pgachas Eﬂﬁrglﬁigr éiparatus Bnig{% e%heet wi th

accordi ngly a heed or an |rrpr ove coatl n
wax- i ke mat #9btingrthejstrip axfigle aftep serbdpnge OF mﬂ_nq NVENTI ON

An obj ect of Iﬁ&ié\a{:@@ti@nstﬂlomsmeéhewnﬂél tﬁéegftrag 1saHé1<ﬂges to be
coated wth wax- ie e coating. paterial s, artlcu ahﬁ | uhri"cants, in an

efficient marffetl the collingnpregspie: eﬁf" tRe PRVERE SF5P to enabl e
wax- | i ksurfade Nngilht eausé sunpecépeabael yhinhingadifs theo be

coated i relatively thick | aye onto _sheet articles. 2 et :
anot her ]brboj ec ul?flcf%rét i %ﬁt‘ﬂt i%ﬁ{éﬁse{“&eﬁﬁk@a‘f?nai Lﬁd‘??i %chte(sl é\}‘}l d forced
cooling of a throyghrthelgides ofifthe coalingAddibienadiyl,i ithec yaixiyng
materi al s, upy.k o] C | 0

substantial ri svﬁpéat;}%ﬁgsru %Xcé ?ﬁggggg |§5'hl ga{élrge EB'E %g’é'gl 8 é%tset b
t he shape of unRtakle %dutm Steieagope” ﬁmnﬁdtheucpnél@g li ng.
Accor di ng tC)dﬁg&iEf@@ﬂt i nvention, there is provi ded a process of
formng a coating layer of a solid wax-|i ke coating material on a
surface ¥ a heat -Th&re %%nﬂﬁ%??@éng%ﬂ 8 aeefcfer AR %ﬂ‘?&'ﬁvﬂ@e ?1
wax- | i ke oft apdathingahet ahl shéebewritH t-zaxf-mlila:eamaebhuaa@dozf &trls N
| ayer is forqgﬂu?n an advanci ng surface of the strlp

9 i zi ng‘

DISCLOSURE OF E_ I TON _

An object of the invention is to enable metal sheet

20 articles to be coated with wax-like coating materials,
-particularly lubricants, in an efficient manner.

Another object of the invention is to enable wax-
llke coating materials, partlcularly lubrlcants, to be

- coated in relatively thick layers onto sheet articles.

25 Yet another object of the 1nventlon is to make it
pos51ble to av01d forced cooling of a strip article
after coating with a wax-like coating materials,
particularly lubricant, prior to coiling withcut
substantial risk of disrupting the coating layer and of

30 destabilizing the shape of the coil as it is being
formed, during coiling.

According to the present in#ention, there is _
provided a process of forming a coating layer of a solid
wax-like coating material on a surface of a heat-

35 conductive strip article, in which the solid wax-like
coating material is heated to form a melt, and a coating
layer is formed on an advancing surface of the strip

o
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3 ar twolog/1sgs7appl ying the nelt onto the surface and PCTUOALSIONGS8t he
nelt to forma solid coating |ayer, characterized in that the nelt is
fl owed onto the advanci ng surface from an el ongated, open-sided sl ot

of 5 a novable coating head provided with an extended surface

adj acent to the éi'@icPélB?t app@yahgaahenalegtt entle thle’ ishirface drd cle to
define a coating 80 & dvancenent of the

? é ct | on ,of
strip article, Wﬁgttﬁe Bl AgSRea &urface of the
10 strip arti cd:haragaenstedpmmthgthyﬂeod\)enarme Efameel onto @iy ted by

sai d coating mat egj saj Xt epde surf In._said. $54
melt is fl oe\ed o) é%g}l‘ﬁgﬂg gﬁgggf"%aggoﬂr 8 Fﬂfg%gfag%%’t SPESE %ae% e To s f'1dng
| ayer tHi ckaesgvabbe coatinFhbepdepeowvidedemtiithn ans exxeadiegh siiriface
nexpect ed gl t hat e rizal d

gar?Pcularly maxé??gbgﬁﬁb??Cgﬁ?EsEgngEQQ@EgQgg?gﬁnkib%ngTe to(}heﬂiﬁrl

i ndustries, can ®6tigpei 6@ 8¢finana 6paking gaposENVEraEPS dfudher ovi ded

with a "floatingdipestios 88 adbaﬁeemaﬁtnefa&hel RIIL G reA¥ES| @af§ coating
slot. The SUcCCess o

rocedure i s syrpr because cQating
apparatus of thiBURRHRS ?Iﬁoﬂﬁg §RAo LAY zds th&pﬁ&r not
been consi deo ed suripbhetiole, agaﬁ;nsti bgpbeWn\gl myﬂﬁoﬁydalm cﬁz&:’e”sce undue

| eak f 25 f

ot ormed. _FurtFrREFE Y| BrhE EPaPiReUnalEziay a5 Y el T, ¢
generate sufficisntrfager buysandcgapy cast sald memte\lsntfltotwled:mtumgheead
from under goi ng %%}Eécgef%m he S2BEACLMCLRLERS TRy %Qua%&r %Wefrace

However, in the ocess o the présent Tnvention, it see at parti al
SO|IdIflcatI0n oﬁh%%gnﬂﬁﬂ i ke coatlng mat eri al takes pl ace in the

coating gapgn a suf fTﬁé%i‘é!ﬁeﬁ@' h.ﬁ’@éﬁt:.on 1@%%%&%9@ theaturRhRiddee
coating can be a the initial &ISCOSIty of the

des
coating 35 nate$+%.1n9 that waxAibﬁﬁeF°éG&§9d@P&FF& since *
unaccept abl y patob@uiatlgi waralike LubRscanhts’ eged aeh ltrhecemwmdm

and related industries, can be applied by means of a
coating apparatus provided with a “floating” coating

20 head having an elongated open-sided coating slot. The
success of this procedure is surprising because coating
apparatus of this kind, while known for other
applications, has not been considered suitable for
coating low viscosity liquids since undue leakage of

25 such liquids takes place and uniform coating layers are
not formed. Furthermore, fluids of low viscosity do not
usually generate sufficient hydrodynamic force to
prevent the coating head from undergoing metal-metal
contact -with the moving strip surface. However, in the

30 pfocess of the present invention, it seems that partial
solidification of the wax-like coating material takes
place in the coating gap in a sufficiently reliable
manner such that effective coating can be achieved
despite the initial low viscosity of the coating

35 material.

Another consideration is that, since unacceptably

long solidification times are required in conventional
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4 Sbéisgsappar at us used for produci ng wax-1i ke coatpofgaosoosss it was

to be expected that simlar problens would be encountered if slot-type
coaters were enployed for this purpoge. However, it has surprisingly
turned out that 5 "floating head" type "apparatus allows coatings to be

formed that sgbhdihy ggbakebxuspﬁrs_@ap%laeméi%g%c- ike %ﬁé 15 gead

does not directly contact the strip article, t hus Tesul t
in undue heat thgW8f to be; ggpectes thgt similax prghlewms) woukmiRe of the

type of apparahdsutiteded if Bobti-RypRr eeRTerd wWdie Rmsied NEEAIERNs

L0 T o it S, bt e i i

assi gnee 8s th€lpatiegt hepdli typeoapphiratmeciallbws cpatelmtedkagpar at us f or
t wo- si ded coag] f e : 34 L | s _di.scl | endi CT Pat ent
Appl i cation; %bgﬂéée}:;ﬁgﬁ klgllsé‘f';ﬁc@if?& g, p%%@%%soﬁwgﬁ%

publ i shed on ceatipgr hgad) dogsanopDddrerriy) capt@cet theasstimired to the same

assignee as tJ8tpEeeeNhnd0thudPBbe&@hio?N result in uﬁaﬁérﬂé¥ﬁﬁﬁq(3fthe
present inventjon is effective for coating any strip article nmade of a

material of the 8&FRPciently good thermal conductivity that heat from
the wax-ipke coati agpeefiepeedapixahpled sifcthed taped IdFe appardtullivkdadat i ng
t her eby rapid#é sg#idified. w?ik t he mini n1therqﬁ%ﬂ%§$q%$tivity
that will achf8Ye“TRi BXOCe8S, ¢ e RFCEE K AV I B Tfactors
(e.g. the singieastidedstiasiagd ofe apetatipr @rdfidllee i atisalosddriml |
the speed of gauanggeghe! k8 Sl khsatbioCh oele b3 SIS ol S0 aNd
particularly afufi num and al'uni’ num’all oys, ar'e “Sul t'able r coéflng
according to the paBecassigneReas theppresent| mppdtiication. Moreowemer ous

f“ﬂx'|!kfscoaéiEGIHEEérhg arag(g §6Et%95ﬁsided H@éﬂ£H§idft dY esent
i nvention, but Wax-_txpgF ubricants are particul ar
b

materials, TaRRTLS ngiggrterges: ir,eending {HCdh Pateric ARRYICat i
| i qui ds havi ngekoalvNscopCtri/eassgenanyl Ifyleld Mass 26hangsos4 and

published on December 8, 1994 as WO 94/27739, and
assigned to the same assignee as the présent
20 application. _
‘The process of the present invention is effective
for coating any strip article made of a material of
sufficiently good thermal conductivity that heat from
the wax-like coating can be rapidly dispersed and the
25 liquid coating thereby rapidly solidified. While the
minimum thermal conductivity that will achieve this
result varies according to a number of factors (e.g. the
characteristics and temperature of the coating material,
the speed of advance of the strip article, etc.), common
30 métals, and particularly aluminum-and aluminum alloys,
are suitable for coating according to the process of the
present invention. '
Numerous “wax-like coating materials” are suitable
for use in the present invention, but wax-type
35 lubrjcants are particularly preferred. These materials,
“while being solid at room or ambient temperature, form
liquids having low viscosities, generally of less than

y preferred. These

'y
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5 and nore comonly | ess than 30 C 11Q when
heat ed to t éﬂé& ures in the range of 30-100[err] C, or$§3¥2@55ua |y
30-50[err]C. Waxy materials . containing _olefin, e.g. alcohol esters of
fatty acids or 5 fatty diamdes, are especﬁally suited for use in the

present inventi artlcular exanpl es of SU|tabI wax-type
| ubricants |nclg§ecFﬁg B8FF8mnﬁﬁd JRF&e FOmmonly gﬁFﬁf@

pentaerythr|toIcenhmpbeaeatwheathyhﬁad to tqmpandtuunsﬂrnutheerqﬁgemnfﬂ
nmonopal m t at e, h 8g 10 o gl tate and
fv Xbp gl Str md L s uﬁa“i'i?ﬁta%aé%to% WVIS§I cooﬁdél 18

pr opyl ene glyco ear a I nce rap ng and
solidification €épntadning OégéﬂnngewﬂteﬁlgohﬁkweﬁyenajQﬂnﬁﬁﬁtﬁeﬁ%ﬂds or

following s faetynalama@gesa%@/e' %e@i%lﬂ. ReeRfl dd ERIY Wik dd dife 15
preferable prior to coatin heat t wax- I"i_ke coating material only

to the | owest tEﬁﬁE?BFuFEV B§§PﬁheaﬁﬂtR&ﬁFlcu axy eNGMRLF SfatItiEdR iR zi ng
of dt he materi al wa? ti}g]e lggr%g&ht@gl@mw the Bamll Iwhilridf eBSgwceiEblloo[errA]s C
and nore prefera ener a sui.ta

not ed above, th@°88;FPﬁ tFayBFkﬁﬁs%YB& dm°n°s%§9r ré%ﬁii??Faftlcle
can be coil ed, gbytbg mbnomaurateshga@@enndf@mﬁ@p@ﬂm1uaheuunﬂhymemespeed

that permis  gryfGLl dbAbpLhencle batedlacadahans die serihigraches

the coiling ap or a

mat eri al , thls ﬂiYColadysaeaﬁﬁGﬁng to the di stance between the coating
apparatus and the cogkhpg d2eedndhl d el )& d et ¥ quetivity
will be achi eved by a g\?gr%m ng thegsarnl p%g; or :HQ%S% to Cﬁl

mexi mum speed tRBRCPBINTALEZAAR SUFiDG ﬁﬁ@|¥Nﬂﬁdﬁ?WQ¥Yﬂf°1kﬂﬂkﬁﬁmeof t he

coi ling apparat gsatbty Lewaecepeasdy an the p&@w&e 1rm3eritqcs'ﬁrplwepb i f
desired, p V|ded can st|II roduced.

t
The i n FeBRzabie mRich T CRRRaTtost RS At Che MO GAat s
depends on suchmaaermai ealyheosthe dbwelse QQMper;uyne piissilile wicthowet of

the strip arti CJ: eRif gf‘ghg.e{l&' ¥k ztlpx% of thcéo%ait'&i'lﬁt & EHhe Suitable

speeds can be de erm _
- coating apparatus " Temperatures of 30-100°C and more

preferably 30-50°C, are generally suitable.

20 : As noted above, the coating layer must be solid
before the strip article can be coiled, so the strip
should preferably be advanced at a speed that permits
solidification to take place before the cocating reaches
the coiling apparatus and, for a given strip article and

25 coating material, this will vary according to the
distance between the coating apparatus and the coiling

~ apparatus. Clearly, the best productivity will be
achieved by advancing the strip at or close to the
maximum speed that permits complete solidification in

30 advance of the coiling apparatus, but lower speeds of
advance may be employed, if desired, provided an even,
.smooth coating layer can still be produced. The minimum
speed at which suitable coating is still possible
depends on such factors as the size of the coating gap,

35 the nature of the strip article and the identity of the
coating material. Suitable speeds can be determined by
simple trial and experiment. '
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articlea?gggﬁ Zhould preferably be relatively cool mhen the coating
is applied to ensure rapid solidific éﬂlon of the coating. However,

pre- cooling of the strlp article is generally not required 5 since
strip at anbi ent su | appl ying the
wax- | i ke coating % e(raslrtgfl CH' aiéeleffjneér%fadc%{e%erab%ﬂ%ﬁresent

i nvention, rxglatively COQ&WWhﬁn\Rhexﬁnatxpgﬁ1swapplkedcbatengunaterlals
and Par agl P isol 1EEOME drt ¥ GAHY Seof@ihye a§5LE¥ed, 18rewi thout the
di sadvant ages encount ered when usin convent i opal tus

BRI EF DESCRI PPP&ngr ofHEhorARNEs article is m;fleqal%Yanggd@wevatiu on,

partly iB Ccreifice strigeeit Ginbidntd w@ef&:@f@ai@tuéuémyabhﬁtémecarryl ng
15 out a_preferrgp eanglnent of the pr.esent invent

is a greatly sinpPr] YSdhs wa 'l*kﬁwigﬁﬁﬂ%ﬁ|%ﬁt%¥1ﬁﬁpéPth§ for
carrying outmhnmexldadlcatedxmnluhpepxnsehtmpﬁwenm&bﬂerrapeﬁeandd

enbodi ment o h h W ng test
resul ts obt algrfléf%%twe c'J""%t\{zﬁ'rilltér’ranné'ga qcexlp kael n%%%\nghrgégﬁ%%?g § )
Fig. 4 is a phraphcyexlyywaesttyres diuby igantisedcam be aChheVadnner

I | NVENTI ON 25
cxpl 2l ngg | NWELRBNES the disad¥RSt IS AT A NL O TudtEy

Apparatus suitable for carrying out” one ment of the
present i nveREPYRDBEIOPRIWRERRYAtUS sinplified formin Fig. 1. The apparatus

10 consists gRIEF D@&m% oz drgi mw%g_ pe described in U S patent
4,675,230, but nodj.fie nn escribed bel]ow, 30 that applies a ‘
| ayer of wax type ngrlc&ﬁtaifﬂa% (iﬁyatl°ﬁﬂtﬁﬁ st7i$¥988passed ar ound
an unheat ed backupndr ofi a cobftiiny tadppaiatand i ttdbbe r Dot Acadhgingat i ng

Coati ngt81 of OB, SEra AT ol B, % BhEPRhY SRR YL,
position, in the Piagh &f isha smeqtladmmrellfled schematic ¢
representation of apparatus for carrying out two-sided
coating according to another preferred embodiment of the
invention; _ _ |
20 Fig. 3 is a graph showing test results obtained in
the manner explained in the Example 1; and
Fig. 4 is a graph showing test results obtained in
the manner explained in Example 2.
BEST MODES FOR CARRYING OUT THE INVENTION
25 Apparatus suitable for carrying out one preferred
embodiment of the present invention is shown in
simplified form in Fig. 1. The apparatus 10 consists of
a coating head 12 of the type described in U.S. patent
4,675,230, but modified in the manner described below,
30 that applies a layer of wax type lubricant 13 onto an
aluminum strip 14 passed around an unheated backup drum
16 in the direction of arrow A. The coating head 12,
having a generally open-sided co-extensive longitudinal
coating slot 15, extends over the entire width of the
35 strip at a position, in the path of the strip advance,
" at which the strip is held firmly against the surface of
the backup drum 16. The end of the coating head 12

13



at which the stripis held firmy against the surface of t he backup
drumi16. T g} the coating head 12 WO 96/ 15857 CT/CA95/00658
PLT/ CA95/ Oglgggﬁfks 7 faC|Png the strip
14 has an extended coating surface 18, adj acent to the outer opening
of the slot 15 at least on .- the downst r dam si de of the sl ot, provi ded

\gnt 2n3| e (norm W??EE_S%”EE\%Q%E%QE -Efqe %%t%%d%qctseﬁéea&ecéa%lé%ag‘#%? 1% 5 to

1[err]) to the §dﬂﬁ§§@to1t°t ﬁ@esmtﬁri@pte@ung off dhea eslmatlﬁgaiga*ﬁdsatttbﬂat
narrows in the dheegbabteam sidel O 3y ¥k, provided witth Gpating head

12 has an interioor channel 22 10 conmuni cat | ng. Wi t ?’ue coating slot 15.

Thi s channel isdownstrgam,edge @0-cn Thek Q’iqgél%tﬁ‘-’fﬁﬁﬁﬁ ek ats Frranged ed
pressure hoset 24tcamhg(1%tl(&kt@fﬁatl|lyalﬁfﬁ?§ﬁuiﬁh : of 0. {169@{;/5* rbeéhmJitﬁ@
reservoir contains_coa a nmol t en, by hea

i nput from a suPFSGﬁEPhBYggn% %& hat &° ti@K&urzf@ce( e P it SRt er
is const anfbympas sedt\ing lglabetl92&a1and1anﬂdﬁ iblrhe Wierection esfrvoir
IS pressurized E¥r§ ML air introduced t hrough inlet 27 at the

upper part of 't serv0| r.e The internal channel 22 in the coating
head contai ns an 20 Thel crg&ting hedd iL2e helsc@y ilgdlertient ethfdthelk 2R t o

prevent 10 ' 88ghidi86eling WARk %e”%%ﬁ;'ﬁ%.'g Widt e e A Idhnne1 figad:

The pressure apg l.,ed to the coatin 5
e

is sufficient t&eBxpi&ismepsen Waxm%-lltk@n cogkiing “}?é%ﬁé-‘rliaéll by gmheated ot 15
onto the 25  spiéasaref hbae W icomithnietd g &rivH @Qﬁ‘és%ﬁzfﬁé‘&i 18 of

t he coating head adjacent .to t sl ot reads the oating material and
rorero i (o thi ckRBScvoLE 257 Mg Beeticid” pontaing sont 1 MaReTiAL o
attached td3 thaet i kieptk md2 temp pyr hed toimute dront astimbundihg

thus suppotted Ror SREHEndarhdEaee hroueh MiE s penen o o
general ly hori zopnatantly passed sna dnleho’déabwrndbuhitd dte Rl arThey B.
nunber of ygEbk¢aklYi8PpPldudithed 3% CRMpre¥ieda ikt idduced
through inlet 27 at the upper part of the reservoir.
~ The internal channel 22 in the coating head contains an
20 elongated rod-like electrical heater 28 used to prevent
freezing of the coating material within the coating
head. The pressure applied to the coating material
within the reservoir 25 is sufficient to express the
molten coating material from the slot 15 onto the
25 surface of the strip 14 where the extended surface 18 of
the coating head adjacent to the slot spreads the
coating material and meters its thickness.
- The coating head 12 forms part of, or is attached
to, a metal block 32 supported on a deck 34 having a
30 flat upper surface on which the metal block 32 rests,
the block being thus supported for sliding movement
relative to the deck in a generally horizontal
direction, as shown by double headed arrow B. A number
of vertically opening slots 36 (only one of which is
35 shown in Fig. 1), elongated horizontally in the
direction of arrow B, are formed in the body of the
block 32 rearwardly of the channel 22 at locations



35 shown in Fig. 1), elongated horizontally in the di rection of

arrow B, _are forned in the body of the bl ock 32 rear d.he
channel Y2%{15%cat i ons WO 96/ 15857 . Wéx""%sgs '
PCT/ CA95/ 00658 8 spaced al ong the

| ength of the block. A nunmber of bolts 8 38 (only one of which is
shown) respectively extend t hrough these_slots and are threaded in the

deck at one SPacesRIRRT FhenJeRIER| af gkRepblechead® BBAbSE Pheboiksr 5

end to retairsg h&)ﬂﬂl}ﬂcd{né%f)rwhi@hdfﬁksﬁéwn) I pegpeetevedy exteh@t ween bolt
shanks 38b a t he .si mallihcﬁ th | ot

revent,s ral
movenent of tHF BIBEE ap &ré Epﬁﬁaﬂﬁéklgbg ¢ fgc I8§98Pfon of
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carries a screw 46 that projects upwardly from the arm
and bears against the lower surface of the deck 34, to

20 enable adjustment of the angular orientation of the head
12 in its operative position.

The frame 40 is fixed in position relative to the
axis of the drum 16, both the frame and the roll being
mounted in a common support structure (not shown).

25 Thﬁs, the axis 42 is fixed in position relative to the
axis of the drum 16 and when the deck 34 is in the
operative position shown in Fig. 2, with the screw 46
set to provide a desired angular orientation, the drum
16 supports the advancing strip 14, opposite the slot

30 15, at a fixed distance from the deck 34. _

The apparatus further includes means acting between
the deck 34 and the head 12 for continuously exerting a
load on the head to urge the head toward the facing
surface of the strip 14. This load-exerting means

35 comprises a number of air cylinders 17 (only one of
.which is shown and which may be of generally
conventional construction) fixed 'securely to the deck 34
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takes place between the coating head 12 and the strip
14, so heat transfer to and defacement of the surface of
20 the strip is avoided.
Surprisingly, it has been found that the wax-like
coating material, although of low viscosity normally in
the range of less than 50 centipoise, e.g. 20 to 30
centipoise, can be successfully coated onto the metal
25 strip using the indicated type of apparatus in which the
coating thickness is controlled by a dynamic load
control mechanism. In principle, while this type of
coating apparatus can be used to apply any liquid to a -
strip article, in practice the equipment is not
30 effective for liquids of low viscosity. The coating gap
19 between the extruder head and the strip article for a
particular coating material is selected according to
viscosity, speed and the required coating thickness to
ensure that the generated forces are in a practical
35 range for control. For very low viscosity ligquids, low
speeds and thick coating layers, the required gap width
becomes too wide to be practical. However, we have
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microns, and more preferably 2-25 microns) to be applied
at relatively low coating speeds (e.g. about 15 m/min
20 (50 ft/min)). 1In practice the lubricant is usually
found to be completely solid within a few feet of the
coating head. .
By heating each of the reservoir 25, the pressure
hose 24 and the cbating head 12 (by heater 28), the
25 coating material 13 can be kept in molten condition
within the viscosity range indicated above until applied
as a coating to the strip 14.
Beyond the drum 16, the strip can cool the molten
wax-like' material rapidly below its freezing point since
30 it has not been unduly heated by the coating procedure
so the strip can be coiled in the conventional manner
without the need for a separate cooling step.
Although the illustrated apparatus is designed for
single-sided coating, the invention may also be utilized
35 for two-sided coating using apparatus of the type
disclosed in the application mentioned above, modified
to be fed with molten wax-like.cbating material as in
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After passing roll 203, the coated strip is coiled
20 again, e.g. on a driven rewind reel 208 which
constitutes the means for advancing the strip through
the coating line.

The coating devices 12 and 12' may each be the same
as the coating head 12 deécribed for the previous

25 embodiment fed with coating material and pushed towards
the strip surfaces in the same way.

In this embodiment, molten coating material is
applied simultaneously to both sides of the strip at
about the same point, but nevertheless freezing of the

30 applied coating takes place within the coating gaps and
thick layers of lubricant can be applied to both sides
of the strip 14. ,

As a final point, it should be pointed out that the

process of the invention is not limited to the coating
35 of wax-type lubricants onto automotive strip stock, but
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coating headg-gle aopr%q@v&gt%nS kPa (5 pounds - - per square inch) and
t he coating heads were pushed towards the strip surface at an average

force of EXAMBIE 14/ cm (35 pounds per lineal inch) of strip width. 20

The test results pesrs | ward r@éﬁﬁhéd &uhe aﬁaohogf chil go 836 inch®how ng
coati ng .t hi ckness distr.i buti

fa f th
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Under tifese *ERprdtie eht45¢m The coating mater:.al was suppl:\.e

to the coating heads at a pressure of 34.5 kPa (5 pounds®

per square inch) and the coating heads were pushed
towards the strip surface at an average force of
6.25 kg/cm (35 pounds per lineal inch) of strip width.

20 The test results are illustrated in the graph of Fig. 3
showing coating thickness distribution on the top and
bottom surfaces of the sheet (when the sheet is advanced
horizontally from the apparatus) across the width of the :
sheet. The vertical arrows in the graph show the

25 - positions of five loading air cylinders, which were set
respectively at pressures of 0, 138, 138; 138 and 0 kPa
(0, 20, 20, 20 and 0 pounds per square inch) of air
pressure. The speed of strip movement was
15 m/min* (50 ft./min), the metering land width was

30 0.8 cm (0.3 inches) and the angle of the coating-hesd
was 0.5 degrees. Under these conditions, the film
weight calculated theoretically for a coating liquid
having a viscosity of 30 centipoise is about 0.1
gram/square meter. The fact that the actual thickness

35 of the coating ranged from 1 to 3.5'graﬁ/square meter
shows that ‘the invention is capable of producing films
of greater than theoretical thickness. The coatings
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cylinders was 2.5 kg/lineal cm (13.9 pounds/lineal inch)*
of strip width. Each coating head had a land width of
0.63 cm (0.25 inches) was set at an angle of 0.5 degrees
to the strip surface. The coating material was suppliea
20 to each coating head at 24 kPa (3.5 pounds/sg. inch
pressure) and the strip was advanced at 15 m per minute
(50 feet per minute). The results are shown in the
graph of Fig. 4. The coatings thereby produced are
believed to be of acceptable thickness and uniformity
25 for use in automotive applications. The coatings
thereby produced are believed to be of acceptable
‘thickness and uniformity for use in automotive

applications.
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advanci ng surface ot the strmps . ar t|cI e by appl yj TS BHEEEHASCBREN | he
surface and . cooling the nelt-to forma solid copti ng REMACED
characteri ze€LiaIMShat the melt is flowed onto the 10 achv-areHreg—sat-akt e
from an el ongat ed, open-sided slot of a novabl e coating head provided
with an extended surface adj acent to the slot orientated at an angle
to the stripl. Rpradess eofildiomming coatdatingplayeveefi agsohidhe
direction of ,adval @%@ﬂﬂgagﬂh#|M%égflélégﬂlgléhr Qeléf RUgBLpg the coating

head towards the surface strip artic agal nst op gosm

hydr odynani c crRustive stgig taéﬁ:llfil%'aﬂd'lc‘ﬂ’&%?}hgt%t%?laﬁ waxsailieext ended
surface isn swodlumg mteididl MR thdftdd WEUESHK Cathi€lt, angUAf asatfihgmthe

slot, to con ro t he at i | ayer. r ocess
accordi ng t o 1@&YEmf %ﬁ&?ﬁ%f ﬂé%an°1nQEﬁ?Eféﬁ%n?ﬂuﬁpﬁrSEF& num al | oy
strip as sai artdatle by appmyﬁngluhBSNelq)¢n&¢c¢he surface3andA process
according to ¢l ai. ar er, 5 terial which
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havi ng a vi sehsmagterizes Jab&haB(thﬁamﬂgmlm Hlowedsonto the 4. A
process 193¢ CongdhvaR it lstirBake G Z22bidhdd! open-sided slot of

a movable coating head provided with an extended surface ‘

. adjacent to the slot orientated at an angle to the strip
article to define a coating gap converging in the
direction of advancement of the strip article, and :

15 pushing the coating head towards the surface of the
strip article, against opposing hydrodynamic forces
exerted by said coating material on said extended
surface in said gap, as said melt is flowed onto the
surface from the slot, to control the coating layer

20 thickness. '

2. A process according to claim 1 characterized by
using aluminum or aluminum alloy strip as said heat-
conductive strip article.

3. A process according to claim 1 characterized by

25 using a coating material which melts at a temperature in
the range of 30-50°C to form a melt having a viscosity
of about 30 centipoise or less.

4. A process according to claim 1 characteized in that
said strip article has a second surface and in that a
30 layer of coating material is also formed simultaneously
on said second surface of said strip article by flowing
a melt of a wax-like éoating material onto said seéond
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said stri p article has a second surface ‘and, J'n- that a 30 | ayer of coating
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article, against derod ag%a forces, exerted said coatrEg mat eri al
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control said se o] ccordi ng
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range of 1-100 B exerted foy daid Oﬁgéaédlﬁgcﬂé@é% 10of 8hflextended

characterized in sai d coatr presse t owar ds sar sur
with a force th@curpfr%ﬁﬁrc,%fs g2 Aeernd PRk headndn saidagge. opsosasd
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that said coatin rﬁr&g‘_ she war ds. sai surf with a force in

the range of 1- /?? a?e??fb Fracing %Yﬁro'?h%ﬁlénEF?rp 8. A

process according to claim1 characterized in 25 that said coating head is
pushed towards said s&'rgraézceess according to claim 1 characterized in
that said coating head is pressed towards said surface
with a force that produces a coating thickness in the
15 range of 1-100 microns. :

6. A process according to claim 1 characterized in
that said cbating head is pressed towards said surface
with a force that produces a coating thickness in the
range of 2-25 microns.

20 7. A process according to claim 1 characterized in
that said coating head is pushed towards said surface
with a force in the range of 1-150 lbs./linear inch of
width of the strip.

8. A process according to clairrr 1 characterized in

25 that said coating head is pushed towards said surface
with a force in the range of 5-50 lbs./linear inch of
width of the strip.

S. A process according to claim 1 characterized in
that said melt is maintained at a temperature less than
30 about 100°C before being applied to said strip article.

T‘ms Sheet Has Been Re

T




mnth a force |n t he range of 5-5 s-/linear inch of wi dth of the

o1 vossoe TR 1 27 3

C

bef ore being appliied to‘sald %trip Article. \QQ? SREAPBAS BEEN
PCT/ CA95/ 00658 10. A process acéérding 1 aREthcgbaract rized in
that said nelt i's_maintained at a_tenperature | eq 50[err]C

bef ore bei ng18ppl Pedrasess Radqring e elaim 1 chayacherisedsitaccor di ng
to claiml chaalCleid el id maidtedisad daﬁtélﬁbtﬁéérﬁtﬂrésléasntFIHHEd at

anbi ent t for sai d nel A process
accor di ng toagpﬁgnﬁ% g% anPPfleiﬁﬁfo??hg %F?hBr?EEﬁFlﬁs sai d
wax- | i ke coating material . 13. A process according to claim 12
characterize by 30 QER! | 1k C e

nmonol aur at e, ent aeP %I mnositrtigl &ﬁ&;&@g};ﬂé%ﬁ Er'rgnol aur at e,
glycerol5nnn§ maamdasnnnguaﬁﬁacle %ﬁ3m§in¢ﬁ#n%deataﬁ@blgnycero

di pal mtate RthpRreirddeford! s wEBE ©f8 dp1iedd 14. A process
according to claim1 characterized by heatii'ng said coating head to

avoid solidification of said nelt before application to said surface.
12. A process according to claim 1 characterized by

employing a lubricant as said wax-like coating material.

13. A process according to claim 12 characterized by

10 employing, a lubricant selected from glycerol ‘
monolaurate, pentaerythritol monostearate, ethylene
glycol monolaurate, glycerol monopalmitate, ethylene
glycol monostearate, glycercl dipalmitate and propylene ©
glycol distearate. '

15 14. A process according to claim 1 characterized by
heating said coating head to avoid solidification of
said melt before application to said surface.

is. Sheet Has Been Replaced
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