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" referred to as “‘crumbs”, accumulate on the Uniformity of temperature of the coating
20 coated surface and are not removed from the metal on the exiting strip is usually important g5 -
. strip surface, especially near the edges, by the where sustained, uniform coating weight pro-
gascous jets. The result is a roughened surface  duction js desxred Other reasons which have
on the finished product. not been fully explained at this time may exist
Coating mctal held back by the substantlally for this importance. Additionally, it has been
25 perpendicular gaseous jets returns in a smooth  found that more uniform, smoother finish coat- gg
“curtain” to the bath, the bath surface is rela~ . ing results when there is a substantial excess -
" tively placid, and there is an increasc in drag of coating mecta] to be held back by the gaseous
out of coating me*al by the strip, These effects barriet. Of course if less than desired final
" . stem in part from an interrclation of substan- coating weight were to be dragged out because :
‘30 tially perpendicular disposition and lower of excessive fluidity, the need for regulating 95
pressure, the coating metal tempcrature to obtain proper .
With a downward angle of Jmpmgement it drag out “of coating metal would be clear.
appears that a downward component of force However, the smoothér finish referred to is
-+ in the steam fluffs the coating metal and causes achieved’ by virtue of acting on a substantial
'35 ‘bath turbulence. With substantially perpen- excess of coating metal over and above the 100
dicular impingement any downward com- minimal required merely to meet coating weight
_ ponent of force prescnted by deflected steam specifications by holdmg back some coating
. after impingement appears to be dissipated in metal.
. overcoming the upward component of force In practice it is not pnssible to maintain '
r . 40 represented by the mass of upwardly moving true perpendicular impingement of a heated 105
' coating metal being held back. gas at all pomts across a strip because of
The cffect of regulating coating metal tem-  slight variations in strip contour resulting from .
_ perature on uniformity of coating and reduc- earlier stecl rolling steps. Also while a per-
... tion of bath turbulence becomes morc clear pendicular disposition is desirable, slight varia- .~
10 45 when the interrclation of temperature and tions of a few degrees, say at the mest 5° 110
fluidity are considered. As the temperature of above the perpendicular, are acceptable as
the molten metal in the coating pot rises the introducing a minimum of difficulties. Also in
fluidity of the ccating metal increases and less some situations a slight angle below the per-
' .. coating metal is dragged from the bath, more pendicular (in the direction of strip travel) :
115 50 coating metal is held back by the gascous gives results comparable to perpendicular dis- 115 -
: barrier and thc bath surface is more casily posmon Also more uniform edge coating can )
disturbed. sometimes be obtained with a nozzle perpen--
~ The Jmportancc of substantially constant dicular to or inclined below the perpendicular
: coating_metal temperature and resulting con-  to the dzre»tlon of strip travel. Thetefore, the R
120 ' §5 stant viscosity at the strip exit area is especi- term “substantially pcrpcndlcula as used 120 .
- ~ally important using the gaseous barrier coat- herein, includes impingement within the range - :
: . ing weight contrel method. Unlike the rigid - of five degrees, above and below the perpen-
. ; nature of the prior art finishing. rolls the dicular with the limitation on the upwardly
. . gaseous barrier, constituting a barrier to the angled nozzle not being as critical as the down- - - -~
125 60 passage of undesired coating mctal, is of a wradly inclined nozzle limitation. The present 125
-, yielding nature. Final coating wexght is deter- invention is applicable to day-to-day opera- .
3 mined by the amount of coating metal en- tions on today’s galvanizing lines which operate
,. . countering. the gas barrier and its resistance at varying speeds up to four hundred feet per
.. .. to flow, or viscosity, Therefore, with other minute. Line speeds can be limited by a num- _
- 130 65  factors constant, a uniform viscosity whichber of associated operations. With the preseat 130
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Bot t oM iatleve.St eam Pressure ported -.i:B?%lides 34, 36, 38 and 40-Which 75 . - m;
28 ., Another impofthriy aspect. §f cthe jnyention permit the nozzBp @erlove fovlatds end 4was) g flu
230 is the positioninyz the moving: strip as ity gfgom the strip. Adjustmen gin, andidbht i 56
£9! passes through gfoating control zone, 'l;be gi% connected to each nozzi 3 gtio r] ) ap
-0.94 strip is const ir% to purely longitudinal Zacing etween each nozzk.f an%’t adé%cnt Lo 15 ter
. Produlst nkov¢niient by eliminating any lateral vibrating  surface @Pthk $trip 18. The adjustnithf meahs 80 [‘ pre
“Coils . or transverseIS\'\iglgngsgf the stri}s) dll:rine% its are rlnounted en both longitudinal enecif;bgﬁs | .
AR \f ayel. The strip should be shaped to' nozzles i reradj ¢ from\i t h ua of
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coatlng ast, i @ iibl_&oﬁ.tz e siipUi§ podi- L % ?ﬁfﬁﬁ a rﬁg by frame members . 20 fer
20 tioned so that--each surface of the strip is 46 and 48 which are separable to permit in- 85 | ing
uniformly spaced across its width from its stallation of the equipment withous cutting the n are
respective adjacent nozzle. continuous strip. The frame member 46 also . [ - opt
.'To obtain desired planar -configuration, supports an arm 49 which holds the bearing o rot
~ movement, and spacing in the coating control for the guide roll 28. The lateral movement [ 25 me
25 zone, roll guides are specially positioned as of the strip 18 between the sink roll 22 and 90 ‘ ' to:
close as possible to the coating control zone. -the guide roll 28 is exaggerated in Figure 2. T hea
Referring to Figure 1, a guide roll 28 con- In practice, a shaping and placement force is - , * the
tacts the strip below but adjacent the bath - appiied to the strip 18 by a lateral movement g o "
.~ surface and applies a force to the strip which of the strip 18 of around three inches between ; 30 be
30 may co-operate with an upper guide roll 30 the sink roll 22 and the guide roll 28. An 95 . the
to control positioning of the strip. oppositely dirccted force may be applicd at = ‘ : con
The guide roll 28 is preferably freely rotat- .the roll 30. The strip 18 moves upwardly R " sati:
. able and not driven. Both guide rolls 28 and along a substantially vertical path since any R "give
. 30 make contact with the strip as close as lateral offsetting is minor compared with the - - i .35 com
35 possible to the coating control zone without overall length of the longitudinal path between 100 ! " erec
. interferring with the coating opcration and the the sink roll 22 and the top roll 23, usually sele
coating surface, respectively. In the latter case, forty to sixty feet, or more. ! simj
with the roll 30, heat is removed from the - The guide roll 28 is spaced seven and one- P and
strip after exit from the coating control zone. half inches from the nozzles 24 and 26 in the .- 1 40 both
40 Cooling air or wet steam from a spout 32 is equipment shown. This spacing can be fifteen 105 ° weig
uscd to solidify the coating before contact with inches or more above the roll 28 dependent - : F
_ the guide roll 30. An important feature, reasons on a number of conditions, However, the object " cont
for which are not fully known, is that upper is to position the nozzles 24 and 26 as close i such
. -roll 30 can be positioned closer to the bath to the guids roll 28 as possible in order to I 45 s p
45 with the gas barrier coating weight control take advantage of the planar configuration of 110 | -
' than is possible with coating control rolls. For the strip imposed by.the roll 28. In position- -t .
example, when wet steam is discharged from ing the nozzles however, turbulence of the .
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" 60 ment in the coating weight control- zone. dependent on the product, and is stabilized to 125 ! 95 the s
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- without disturbing coating weight control; for ‘ferred for most of today’s flat rolled steel . _ higher
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| and substantially equal pressures are used on not limited to 90°; howcver, a substantial
: 40 both surfaces of the strip when equai coating _ angular relationship is desired in order to 85
o 105 " weights on each surface are desired. obtain uniform gas dispersal and discharge .

: For automatic coating weight control, a non- velocity across the linearly extended nozzle

contact coating thickness measurement device, outlet slot 84. Typical dimensions for nozzle

- .such as a beta ray back scattering gauge 67 structure used in obtaining data for the

t 45 -1s positioned on each side of the strip 18. -examples presented are: . 9%
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i .11'5 B 28—7/8" .F -11/2”
ol ' C 18" G 1—1/2"
con-~ : D ] 54" H 0.015”
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A of . Final coating weight at a glven line speed strip producc heavier coating weights; lower 100
-2l ] can be controlled by either gas pressure O strip speeds, higher impinging gas pressure, '
*OF., © - proximity of the linearly extended nozzles to and lower distances between the nozzle and
it 125 .95 the strip, or both. As described above the the strip produce lighter coating weights.
s ote . ! .temperature of the coating metal applied to Generally the selection of the strip speed is
pre- . the strip is held substantially constant.. Briefly, based on other limiting factors, e.g. the anneal- 105"
steel ..~ higher strip speeds, lower impinging gas pres-  ing capacity of the line, and the line is ordin- :
tgn-. 2 sure, and greater distances between nozzle and  arily run at the maximum speed available con-
Aiffor- 1 .
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Adjustment in the spacing between the

nozzles to change coating weight is an advan-

tage of the substantially perpendicular impinge-
ment concept which is not readily available
with angled impingement. Spacing of angled
nozzles cannot be changed without changing
the point of impact of the gas with the strip.
Therefore the point of impact for one nozzle
may be readily offset from the other with an
angled disposition. One result can be an edge

buildup of coating metal. With the nozzles
disposed substantially perpendicularly to ‘the
stnp this problem does not exist and a con-
venient ineans of adjusting coating weight, by
adjusting nozzle opening, is available to the
operator.

If desired, the nozzle opening H can be
reduced by replacmg the shim stock 80 by a
thinner stock, the erred thickness range
being 0.005” to 0.015”. This gives a nozzle
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