METHOD AND APPARATUS FOR COATI NG FERROUS- METAL STRANDS Thi's i nvent ion
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Another shortcoming due to the prior invention is that the hood
(marked 16 in the drawings of the prior patent) tends to accumulate, on its
inner surface, zinc and zinc oxide deposits and thus has to be regularly
cleared of those deposits at relatively frequent intervals (about every month
for example). Again, heater elements are desirably used to heat the strand
in an annealing furnace preceding the - hood, and these are usually
electrically energized. Thus, a further disability is that the mentioned
deposits frequently shoft the heater elements thus necessitating repair
which is detrimental in itself and unpredicatably renders disjunctive a strand

~ treatment process which, under modern practice, is usually required ta be
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continuous.

' Th.e object of the present invention is to overcome or ameliorate the
mentioned shortcomings in a simple way, by the provision of a strand
coating method which eliminates need for a hot reducing gas, reduces the
gas volume required, still further reduces pin-holing and like defects by
comparison with the results obtained by practice of the prior invention; and,
avoids formation of zinc or other deposits within the hood employed, either

completely or so nearly as to be inconsequential.
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2 -Accordi-ng-to the present invention in one aspect there is provided a
“method of coating a f.urnace-heated ferrous-netal strand with a netallic
coating nediumwhich’'is a zinc-containing alloy conprising the steps of:
(-a)/rmvi ng the strand longitudinally through a protective hood having 5
a strand-departure end dipping" into a bath of the netallic coating nmedium
I n+olten condition, so that .said departure end-encloses a fraction of the

ium s top surface, (b) maintaining a reducing atnosphere within said
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hood subst anti aI l'y constant. According to the present invention in another

aspect there T8 IHFb'i/WPeﬂ"é?ﬁ?arat us for perform ng the method of the present

invention, 20  coBprirmaingain() aaréddc&igialamaﬁg;mefwrtn&ceaimvma@ whighrsnd
out | et duct te[)m nat te from %al d duct

s i nto a tabregrel tuifbcRel B el 50E67 Ml Hetion oh FpeeRry L B
zi nc- corai ni ng al(edy,intiwducingansrdducireedasdntb | stadd | furgadeu cublzk | QUdtrom

E:'t ﬂ f ‘(Jgg‘aﬁg g:lrlébo ed PE&EE a‘i’d ﬂH&E an& Pﬁ%‘dgg é«ﬁ-ﬁbﬁsgﬂ%‘?r%r%é%%h Eﬁ%enum

nt al
condi tion t hevayi tg saiddopd,) amﬁa‘p‘d H@atrﬁaadlgaii diffiwssd intsosaid hopdl and at t he

Jg ggcg:}fgr}"ﬂgrf'hg 5(6) dréi'ﬂﬁl:uﬂs%é SHibcht G0 Yad BEFERYN Fhorh Waid QUuct BRtASRUNT Of
hood thereby t6 maintain said atmosphere substantlally quxescent by addmg

15 to that atmosphere an amount of gas which is no greater than is necessary
to maintain the quantity and corhposition of the gés in said hood
substantially constant.

According to the present invention in 'another aspect there is
provided apparatus for performing the method of the present invention,

20 comprising: |

(a) a strand-heating furnace having a strand outlet duct terminating
in a hood whereof the end remote from said duct dips into a bath of molten
metallic coating medium which is a zinc-containing alloy,

(b) means to feed said strand longitudinally from said furnace,

25 through said duct, through said hood and through said bath,

(c) means to feed a reducing gas into said duct to maihtain a plenum
condition therein, and '

(d) baffle means located substantially at the junction wherein said
duct meets said hood thereby to control the amount of gas entering the hood

30 thereby to maintain the atmosphere within the hood substantially quiescent
by adding to that atmesphere an_amount of gas which is no greater than is
necessary to maintain the quantity and composition of the gas in the hood
substantially constant. :

Embodiments of apparatus for carrylng out the method will now be

35 described, by way of examples, with reference to accompanying drawings, in

which:-
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30 thereby to maintain the atnosphere within the hood substantially
quisscent by adding to that atnosphere an anpbunt of gas which.is.no greater
t' is necessary to maintain the quantity and conposition of the gas in
t ehood substantially constant. Enbodinments, of apparatus for carrying out
the nethod will now be 35 descri bed, by way of exanples, with reference
to accompanyi ng drawi ngs, in which:- 3 Figure 1 is a sectional side

el evation showimgutda %UU Sdctibral dde félé\ﬁdtﬂii*ﬂsﬁd:wmé%e émlnédeu@tsams ated /
with that duct and a bath of nolten coating nedium and, Fi

subst ant | AtT8Ndr Eeare, 2 Prehiaskemiateshavifo b Fust ?f-!dgli‘r bayh o %n"?lte“ a
| ar ger scaiogtﬁ,@dnémgﬁf,maatl ng a mnor nodification. Refer r| ng to Figure 1
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dep03|t may be Trenove her in conventi onal manner.
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furnace is not s conventi ona 'S subjected to
a gaseous alweuuemuﬂgm%alloy @%ﬁ}ﬁﬂé?é%l%ﬁt@méﬁlm hifls WHSWEXFRSF be a

gas Xt UratmgPRe=Atlm’ Hé&isit' ynésf b E-ér%%ﬁ HYUlgadaYi Hbc'ol"d&hQWdi’s@gﬁﬂ to an
extent not excéeding 15%Db grre of the m xture referably

de- humi di fGoBMentipRal maapner nd'“@?é’s M85 BHetreed dPH'?‘ES“EﬁJEE‘d 47'% Wh%’iyg'eghwé’m ent
manner; f qhe @x%s1681 Coatig Wiitefihl o bt beth &f inlet nozzles 8 fed froma

- any_conven oHPIRERGFre P e AR ks iy et E b Wil "o 31
_take-of f Ibedtterofl lconVimti gae rﬂeyngné ftedsi stibjedted - th-ot. gaspossi texdokcing . -
terrpqrsat ur %mosp e'rgn\trvhxc nB%é%r%Eﬁt hsasqéﬂom may be a gas mxxture composed

primarily of mtrogen, but may include hydrogen to an extent not exceeding

15% by volume of the mixture. This gas is preferably de-humidified. The

reducing gas may be fed into duct 4 in any convenient manner; for example,

by way of a series of inlet nozzles 8 fed from a supply header 9. Used or

20 excess gas may be led away from duct 4, also in any convenient manner, for
instance, by way of outlets 10 leading to. a take-off header 11. The gas may
be fed into duct 4 at any suitable temperature; ambient temperafure is quite
satisfactory. | | | ' |

Duct 4 contains a number of holed partltlons such as 12, 13 and 14.

25 The strand 3 proceeding from the furnace to the bath passes through the
partition holes, b_eing_ encompassed thereby as closely as is compatible with
providing sufficient mechan.ical clearance for the through-going strand.

It will be appreciated that there .may be some back-flow loss of gas
through the holed partitions 12 and 13. Any such loss is not important.

30 Gas will also diffuse through partition 14 into hood 5 where it serves
as make-up gas to maintain the gas content of the hood 5, and the gas
composxtxon therem substantially constant. Obviously some gas will be lost
by entrainment with the strand 3 leaving the hood 5, and there may be very
slight gas losses in the hood 5 due to oxidation. -

35 The gas entermg outlet furnace duct 4 is preferably sufflcxently just
above atmospheric pressure as will suffice to maintain plenum conditions
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satisfactory: Duct 4 contains a nunber of holed partitions such as 12, 13 .
and 14. 25 . The strand 3 proceeding fromthe furnace to the bath passes-,
through the partition holes, being enconpassed thereby as closely as is 7
conpati ble with providing suff| ci ent mechani cal clearance for the
t hrough-going strand. It will be appreci.a¥ed that there nay be some

baek flow | oss of gas through the holed partitions 12 and 13. Any such | oss
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exanpl e, by 10 use of conventional seal rollers as indicated at 15 or -by

use of baffl &femofthe Iike located in the furnace outlet duct 4 adj acent
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and t he 1500d Aéinity of the junction of the duct 4A and the hood 5A.

Trial practising of the invention has disclosed that maintenance of
the required gas conditions in the'hbod 5 will be effectively accomplished,
especially where the strand 3 being handled is in the form of a continuous
strip whereof the width closely approaches that of the hood interior, by a

20 pair of baffles such as those indicated at 16 and 17.

Baffle 16 is an inbuilt wall of refractory material which extends
across the intake end of the hood 5 and extends upwardly from the floor of.
the hood to a level just below that of the strand 3A. |

' Baffle 17 may be in the form of a beam, made of suitably re-inforced

25 ceramic fibre or other refractory material. This beam could be built in but
preferably is mounted on a rotatable shaft 18 so that the beam may be
turned into the position indicated by dotted lines 17A to facilitate initial
threading of the leading end of the strand 3A into and through the hood. For

the same purpose an access port 19 is preferably provided in the hood. When

30 the apparatus is in use, port 19 is closed by a removable cover as indicated

at 20.
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Tri,al practising of the invention has disclosed that maintenance of t.he\';

y ired gas conditions in the hood 5 will be effectively acconpl.ished,

' cially where the strand 3 being handled is in the:formof a conti’nuous
s¥-#1 p whereof the width closely approaéhes that of the hood interior, by a
20 pair of baffles such as those indicated at 16 and 17. Baffle 16 IS an
inbuilt wall of refractory material which extends across the intake end of .
the hood 5 and extends upwardly fromthe floor of the hood to a | evel just
bel ow that of the strand 3A. Baffle di7afiay be in the formof a beam nade
of suitably re-inforced 25 ceram‘c—f'r‘bTe or other refractory material .

- This beamcould be built in but preferably is nounted on a rotatable shaft

- 18 so thatythe Req@uiey obedatingesl furtiaelhato@s FdrrQiks-hipdhK airafd hyitA o t ed
lines 17A to facilitate injtial threadin of the Ieag‘l ng end .of the strand

3A i nto arffetallisefting MRdim wBich ifeasZhe-CANEAKNE & °éc€%’§8“b‘89t i s

pr ef er abl ystgpowf:ded |B|the hood. V\heg 30 dt he agparat us i's in use, pzrt 19
is closed by a yenovabl e cover i ndica at

mmthod of cvari {8y BoviHiFostaand EenottiRITE RN = BroteRiva HFOSSHAL | ¢
coat iSng nedlsirandvdephrtuse and idippiog ivitai anbath ofl theymetallic icpatiggtrhedistrepps  of :

(a) novin S ongi I pal,l y t g r a g5
2%t r and. depie LrRifleh i Iee' Py deast RS RGRRES 4 Fad i Y 7

i n nol t en roedidim's top swrfacshat sai d departure end encl oses a fraction of the
medium s top s a | g,r,g;.len aid
hood whi ch Ps gjzs'ﬁgﬁ!{nﬁghépaaﬂ%gdsd?én d%"{ogeast ?Jhﬁilﬁ}%\??moﬁfjwhgép sszl
depart ur e sthetantiglly quiescent @} leashiin §be vigigity of sgif-denprtere entho a strand
furnage outlet @yctingicHResRd aUPsductNgab 1%?6da fssmdaﬂs}nh@é QBighetBi&h said

strand proceeds on Its way to said hood, and so that said gas diffuses |nto

. sai d hood, 1med -upstream o .said hood and through which saxd strand proceeds on its

way to said hood, and so that sald gas diffuses into said hood, and
(d) restricting the amount of gas diffusion from said duct into said
hood thereby to maintain said atmosphere substantially quiescent by adding
15 to that atmosphere an amount of gas which is no gréater than is necessary
to maintain the quantity and composxtxon of the gas in said hood

substantially constant.

2. A method according to claim 1 wherein said medium is an
20  aluminium/zinc alloy. '
3.' A method according to claim 1 or claim 2 wherein said reducing gas

is a dehumidified mixture of nitrogen and hydrogen w1th the quantlty of

hydrogen not exceedmg 15% by volume of said mixture.

25
4. Apparatus for use in performmg the method according to claim 1
comprlsmg- '
(a) a 'st.ra'nd-he'ating furnace having a strand outlet duct terminating
in a hood whereof the end remote from said duct dips into a bath of molten
30 metallic coating medium which is a zinc-containing alloy,

(b) means to feed said strand longitudinally from said furnace,
through said duct, through said hood and through said bath,

R SREL i T
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~(d) restricting-the ambunt of gas diffusion fromsaid duct into said hood \
thereby to naintain said atnosphere substantially guiescent by adding 15 (Ea

to t-hat atnosphere an anmbunt of gas which is no greater than is necessary

to maintain the quantity and conposition of the gas in said hood

substantially constant. 2. = A nethod. éccording'to_clain1 1 wherein said
medium is an 20 al um niunmf zinc alloy. 3. A nmethod according to claim

1%r claim?2 vvhereig sai d reduci ng gas is a dehum.dified m xture of
df

ni trogen and hydr J§&nMERRhte fheediadetueipg sasHpkh srjE fuRbto Saiakain /ypPlegumby

vol ume of saiddnbitidnittereid? aftd Apparatus for use in performng the net hod
a strand-heating-furnace havjn

according to clai onpri sing:, (a . i a
‘strand out | et ducmdfegﬁ{%mqﬁgi WEQQ%BWW%‘B? #HEE@HBC?@W‘&EPP%%*Qai d
duct di ps i ntduchnitssaid Heddt theredy 1:of cdifg:frw ﬂH;«jeCarﬁ@ﬁ{tijd‘f?gd”ﬁeéh't@ﬁihgffﬁhléfhcioﬁ a
zi nc- coRt ai ni |10 . ns.to feed saj tran ngi t ugj nal. rom
sai d furgnace,tn%”uer% u'é%msai'?ga'gﬁ% SLOSRRIR ‘gghﬂ‘ ﬁﬁo@o%ﬂ’%eﬁ’ﬁﬂ g‘éﬁ%"e&it h,
6 (c) nmeans thy ddding bo tbhatuatmgsmiese iamt emsantdotigas whichmis nb ajreaterpt Fanuis
condition therel ) f I t Lally.at

junction whe?‘gglﬁgglé)?ggdﬁg%ntgr%e&eegg?@%ogggtachg&’é%igpc{%ogﬂy?ﬁargg "?ﬁgyg‘%ﬁ’ant of
gas ent eri ngsubatantiady Sonstanthereby to maintain the atnosphere within the
hood substantially qui escent by adding to that atnosphere an anount of gas
which is no greater than is necessary to maintain the quantity and

composi £Pon gf- t heRPEERTYS BIROTABIALS GhifaftWhATRIN eejdsduntthas1@ pluralty of
Appar at Us acGhreghdlpdreitidnai dispbsb araisvessalf ofl G tedtAorsdM Baitibds Bhving

i nt I titions,di t sversely of ,it, each of said partitions
naving a hol & HSHE 1 it t Bt seleLased E e v isebt BIeTPHIRMg ™t het ot hr ough.

" '6.”  Apparatus according to claim 5 wherein said baffle means comprise a
15 pair of seal rollers between which said strand proceeds in moving towards

said hood, and one of said partitions.

7. Apparatus according to claim 5 wherein said baffle means comprise a
refractory wall extending transversely of said hood and extending from the

20 floor of said hood to a level close to, but below that of a strand proceeding
through the hood, and a refractory beam extending transversely of the hood
and extending from the top of the hood down to a level close to, but above
that of said strand.

25 8. Apparatus according to claim 7 wherein said beam is mounted on a
rotatable shaft extending transversely of said hood so to permit rotation of

said beam thereby to increase the spacing of said beam from said strand.

9. Apparatus according to claim 8 wherein said hood has an access port

30 formed in it adjacent said beam, and said port is furnished with a removable
cover.

10. A method of hot coating a ferrous-metal strand substantially as
hereinbefore described with reference to the accompanying drawings.

N
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~ Apparatus according to claim5 wherein said baffle means conprise .a
pair of seal rollers between which said strand proceeds.in-noving
A/ ds sai d hood, and one of said partitions. 7. Appar at us according to
\di’m 5 wherein Sald baf fl e means conprjse a refractory wall extending
transversel y of said hood and extendind fromthé& 20 fl oor of said hood

to a level close to, but bel ow that of a strand proceedl ng through t he

hood, and refractory b gam exten g seI of th

ext endi ng ﬁ Fﬁé“prc % &PRE o%h’ F“H’% ye\?él hefedbe ?Pre ‘% ?“%% bve thﬁ#
of said st wwnd refdrence &o andAppatihistsmted ciov Fliggret d draFitgufewenéi thesai d '
beamis nmounted on.a (rjot atabl e shaft extending transversely of said hood so
to permt F‘S‘fqﬁ??wl'?ﬁ l.saé'f'{:]g"beamthereby to increase the spacing of said
beam fromsaid strand.:.9. - paratus according to claim$8 wherel n said

hood has a Pacifheption  pas hegh Fegropye [0 5 d) geigarld port
i s furmsh% %‘&pg el & .E;mﬁ.% %ﬁ%ﬁ h@‘é"é‘l

ferrous-net al strand substanti.al ly as her ei nbef ore descrl bed W th

1

reference to the acconpanying draw ngs. 7 11. ~ Hot-dip coating

apparatus substantially as hereinbef ore described with reference to
~and as illustrated in Figure ‘1 or Figure 2 of the acconpanying

drawi ngs. The text of the specification has been reproduced by

phot ocopyi ng the applicants origi'nal typescript. It may contain a few

amendnents which are difficult to read. - The original typescript

containing these arrendrrents may be inspected on-the prom ses of the Patent
O f| ce
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