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Other lubricant removal processes are effected by spraying onto the surface
of the steel strip THIS INVENTION is concerned with the roll
detergent compositions either just before entry into forming of metal
articles from hot rolled steel strip.  the last roll stand or just after
exit. Although deter- In the manufacture of roll formed steel articles   5
gents are generally satisfactory for removal of lubri- the feedstock may be
hot rolled or cold rolled steel   cant and adhered metal particles from the
strip strip. Hot rolled steel strip when supplied from the   surface, the
use of detergents is known to cause steel mill is coated with a tough skin
of steel oxide  problems in a cold rolling mill due to a marked
(predominately [err] ) known as "mill scale"         decrease in lubricity
which in turn causes produc- oxide while cold rolled steel is usually
supplied   10  tion of a large amount of metallic particles on the with a
smooth surface free of blemishes ("bright"      strip surface. steel).
The problems associated with the use of deter- To enable the later
application of decorative or   gents for removal of lubricating oils are
addressed protective surface finishes such as paint or elec-     in
Australian Patent No. 552870. In Australian Pat- troplating to the roll
formed article it is customary   15   ent No. 552870 it is stated that the
"problems to remove mill scale from hot rolled strip by immer-  caused by
the detergent method using water or a sion in a pickling bath. Pickling may
be carried out  detergent can be solved by injecting at high pres- on the
coil of steel strip before the roll forming    sure a rolling mill
lubricant emulsion of the con- process or the roll formed articles may be
pickled    centration of 0.5 - 2.0%  onto the surface of the prior to
surface finishing.                       20  strip at the entrance or exit
of the last stand and The pickling process however has largely fallen
injecting at a low pressure a rolling mill lubricant into disfavour due to
its excessive and costly con-  emulsion of the same concentration to the
rolls as sumption of time, energy and pickling chemicals       a lubricant.
and at the same time creates an environmental            Australian Patent
No. 552870 also suggests problem in the disposal of spent chemicals.
Further   25  that in the prior art high pressure detergent meth-
difficulties associated with the pickling process re-   od, an oil
separator is necessary for recovery of late to the creation of surface
defects such as        the oil and detergent for later use. pitting in the
treated surface and the effective de-      The present invention is however
concerned passivation of the steel leading to surface corrosion  with the
roll forming of articles from hot rolled steel on the strip coils before
rolling as well as on the   30  strip whereby the roll formed product is
produced roll formed products. Although surface corrosion       with a
clean bright surface suitable for subsequent may be alleviated by treating
the strip coils or the   surface finishing. roll formed articles with
protective film of a mineral    Although certain economies may be achieved
or synthetic oil, there are further costs and envi-    by utilizing hot
rolled steel strip as feedstock for ronmental problems associated with the
removal  35  roll forming, most of these economies are lost with and
disposal of the protective oil.                    prior art processes.
Roll formed articles produced In order to alleviate the problems associated
from hot rolled steel strip possess a rough surface with roll forming of
hot rolled steel, it has been     due to the adhesion of mill scale flakes
as well as a proposed to produce a clean bright steel by cold       certain
amount of residual mill lubricant. Such roll rolling the hot rolled strip.
40  formed articles often exhibit a considerable degree In cold rolling of
steel strip, the coil may be    of surface rust after subsequent storage
and trans- pickled to remove the major portion of adhering  portation. mill
scale and then  passed through a four or five        Accordingly before
such roll formed articles roll mill to produce a steel strip of superior
dimen-  may be utilized in structural applications or other sional
tolerances. During the cold rolling operation   45   applications including
furniture manufacture, con- a lubricant such as mineral oil or synthetic
oil is   siderable time, effort and cost is expended in pre- used and this
must be removed from the surface of      paring the surface of the articles
to accept a pro- the strip before or during the subsequent high
tective or decorative surface finish such as paint or temperature annealing
process to avoid surface         the like. Residual mill scale must be
removed by carburization.                                    50   pickling
or brushing, sand blasting or the like and Lubricant removal may be
effected by a variety     residual lubricant may be removed by solvent or
of methods. The coils, coated in lubricant, may be     alkali stripping
processes. annealed in a carefully controlled atmosphere of         In the
light of the high costs associated with steam, nitrogen and hydrogen to
remove the car-       the subsequent surface finishing of articles roll bon
residues from the surface of the strip. Alter-  55  formed from hot rolled
steel strip most roll forming natively the rolling mill lubricant may
comprise a     processors prefer to use cold rolled steel strip low boiling
point composition which evaporates         notwithstanding its higher
initial cost as a feed- during the annealing process.
stock. Cold rolled steel strip is usually supplied to a 3    



3                   EP 0 232 331 B1                         4 roll forming
mill with a protective coating of mineral  cross sectional shape; and, oil
or the like to prevent surface rusting during        severing said
predetermined cross sectional transportation and storage prior to the roll
forming    shape into predetermined lengths, said method operation.
characterised in that sizing of said predetermined Similarly, the roll
formed product is usually    5   cross sectional shape is carried out in
the presence supplied to a steel fabricator with a protective coat-  of a
detergent to remove remaining particles of mill ing of mineral oil to
prevent surface rusting. The    scale and residual roll forming lubricant
adhering to steel fabricator must therefore remove the oil film    said
predetermined shape, said detergent acting as by expensive solvent or
alkali stripping processes    a lubricant for sizing rolls in said sizing
region. and then the roll formed product has a protective   10   According
to a second aspect of the present primer applied thereto by hand brushing,
spray         invention there is provided an apparatus for con- painting or
the like.                                  tinuous in line forming and
coating of roll formed Although it has previously been proposed to
articles from hot rolled steel strip, comprising:- apply  a  surface
coating such as a metal primer            a roll forming mill for forming a
substantially paint to roll formed articles during the roll forming   15
continuous roll formed section, said mill having a process, such prior art
"in line" rolling and painting  deforming and/or shaping region and a
sizing re- processes have been quite unsatisfactory.              gion
including sizing rolls (39), said deforming In prior art processes using
hot rolled steel      and/or shaping region being adapted to remove in
strip it has been proposed to use sand blasting and    the presence of a
mineral oil lubricating emulsion alkali treatment stations after the
rolling mill and   20   at least a portion of layer of mill scale adhering
to [err] to paint the severed lengths "off line". This    the surface of
the steel strip; process is extremely inefficient as in order for the
a chemical treatment region for chemically pre- sand  basting and alkali
treatment processes to be      paring for surface coating the surface of a
roll effective the  line speed of the rolling mill must be   formed section
issuing from said roll forming mill; substantially reduced. In addition the
process con-   25   a coating application region for applying a sur- sumes
large amounts of energy and materials and        face coating to said roll
formed section issuing creates environmental problems in disposal of
from said chemical treatment region; pent chemicals. A further difficulty
arises in the        a drying region for drying said surface coating need
for additional storage and handling space to       on said roll formed
section issuing from said coat- paint the' sections off line with
consequent high   30  ing application region; additional labour costs and
environmental problems         severing means for severing into predeter-
caused by evaporating solvents in the paint region.     mined lengths said
roll formed section issuing from In addition to the aforementioned prior
art US      said drying region. 2391499 discloses a method and apparatus
for              characterised in that said sizing region has forming roll
formed  articles from  hot rolled steel   35   means to supply detergent
whereby remaining par- having the features mentioned in the precharac-
ticles of mill scale and residual roll forming lubri- terising parts of
claims 1 and 7 of this specification.  cant are removed in the presence of
a detergent The present invention aims to alleviate the         which acts
as a lubricant for the sizing rolls. problems associated with the
manufacture of roll       The present invention provides a method and ap-
[err] articles and in particular to roll forming of   40   paratus which
permits the utilisation of hot rolled articles made from hot rolled steel
strip. As used      steel strip as a feedstock in a roll forming operation
hereinafter the expression hot rolled steel strip re    and also permits
surface coating of the roll formed lates to unpickled hot rolled steel
strip in the form   articles "in line" at the effective maximum  line as
produced from a hot rolling mill with a substan-     speed of the rolling
mill. tial portion of mill scale adhered thereto.       45   The invention
permits painted or surface coated roll According to one aspect of the
invention there       formed products to be handled at the take-off end is
provided a method for continuous in line forming     of the roll forming
and coating line by conventional and coating of roll formed articles from
hot rolled     handling and packing procedures without the ne- steel strip
comprising the steps of:-                    cessity for any additional
workspace or additional deforming a  hot rolled steel strip to fracture
so  labour. The invention also permits subsequent fab- and/or loosen a
layer of mill scale adhered thereto:    rication of the coated product
without the need for shaping said steel strip in a shaping region of a
any pretreatment by the steel fabricator. roll forming mill to a
predetermined cross sectional       The steel strip may be deformed in a
deform- shape in the presence of a roll forming lubricant;     ing region
separate form  or integral with the roll and,
55  forming mill. Preferably the deforming region com- sizing  said
predetermined   cross  sectional      prises said shaping region. shape in
a sizing region of said roll forming mill;         Suitably a collection
tank is provided below the applying a surface coating to said predetermined
shaping region to facilitate collection and recircula- 4    



5                  EP 0 232 331 B1                      6 tion of the
lubricant solution. Similarly a collection  FIG 1 shows a roll forming mill
and chemical tank is provided below the shaping and sizing
treatment station according to one aspect of the regions to separate
particles of mill scale from        invention. respective lubricant and
detergent solutions.           FIG 2 shows schematically a continuous tube
If required, removal means is provided be-   5      forming apparatus
adapted for in line painting of tween said shaping region and said sizing
region to     the roll formed tube according to another aspect remove
excess lubricant from the shaped section.        of the invention. The
removal means may comprise a washing sta-           FIG 3 shows the paint
application and drying tion and/or a wiping station.
regions or FIG 2 together with the severing A mechanical or gas wiping
station may be   10      means. employed at the exit end of the shaping
region to       FIG 4 shows schematically an alternative form of assist in
removal of excess lubricant and a me-         this apparatus shown in FIG
2. chanical or gas wiping station may be employed at       FIG 5 shows
schematically yet a further alter- the exit end of the sizing region to
remove excess      native form of the apparatus shown in FIG 2. detergent.
15      In FIG 1 a strip of hot rolled steel 1 is fed from If required a
chemical treatment station may be   a coil 2 via a strip joining station 3
to a take up positioned adjacent the exit end of the sizing re-   festoon
assembly 4  . The festoon assembly 4 gion to chemically treat the surface
of the roll     comprises travelling idler rollers 5 which enable/ formed
steel section. Preferably the chemical treat-  continuous operation of the
rolling mill while a fresh ment station includes means for applying a pas-
20  coil 2 is joined to the tail of a preceding roll at the sifying agent
etchnat or the like to the surface of   joining station by butt welding the
respective ends the steel section. Most preferably the chemical      of the
strips. treatment station employs a phosphate steel etch-        After
leaving the festoon assembly 4 the strip 1 ant
passes over a supply capstan 6 and thence to a Suitably the coating
application region com-   25  tension control detector 7 before entering
the roll- prises a paint application means. The paint applica-  ing mill 8.
tion means may comprise a gas powered paint             Rolling mill 8
comprises a deforming and/or application, an electrostatic paint
applicator, an air-  shaping region 9 and a sizing region 10. As the less
paint applicator or a powder paint applicator.  strip 1 enters the
deforming and/or shaping region Preferably the apparatus comprises an
electro-   30   9 the flat strip is progressively bent by a series of
static paint applicator having a plurality of applica-  rollers until it
assumes a desired shape such as a tion nozzles.
tube of circular cross section. During the initial The drying  region  may
comprise heating          deforming and shaping process the layer of mill
means such as infra red irradiators or it may com-  scale on the steel
strip is cracked and loosened. A prise or optionally include a source of
heated gas   35  substantial portion of the mill scale is removed in such
as air. If required the drying region may       the deforming and shaping
region by the combined comprise a source of electromagnetic irradiation
actions of deformation of the steel strip and the other than the infra red
frequency band.             friction between the strip and the deforming
and/or The coating apparatus may comprise                shaping rolls. The
deforming and/or shaping rolls an  accumulator for accumulating  severed
40   are continuously sprayed with an emulsified min- lengths of roll
formed section issuing from said     eral oil coolant/lubricant which
serves to lubricate severing means;
the rolls and to remove at least some of the mill transfer means for
transferring a plurality of    scale. severed lengths to a conveyor means;
and the             After leaving the deforming and/or shaping re- coating
application means can be adapted for   45   gion 9 the tubular cross
section with abutting free coating simultaneously a plurality of the
severed   edges passes to a welding station 11 where the lengths of roll
formed section; and                  free edges of the strip are welded
together to form a drying region for simultaneously drying a       a sealed
tube. plurality of the severed lengths of roll formed sec-     The tubular
member then passes to a sizing tion, said   transfer means, coating
application   so  region 10 where a series of sizing rollers roll the means
and drying region each operating at a sec-    tubular member accurately to
a predetermined di- ond line speed; said second line speed being pro-
ameter. In the sizing region 10 the conventionally portional to the ratio
of the first line speed and the  used  lubricating oil emulsion is replaced
with a unit number of severed lengths transferred by said   detergent
solution. The detergent solution has been transfer means.
55   found to  provide quite adequate  lubrication  and In order that the
various aspects of the inven-   cooling for the sizing rolls and at the
same time the tion  may be fully understood, reference will now  be
detergent solution removes any  residual traces of made to the accompanying
drawings in which:           lubricating oil and mill scale. 5    



7                 EP 0 232 331 B1                   8 After leaving the
sizing region 10, the tubular mem-  of the open seam. The tube 30 then
passes ber then passes into a chemical treatment region  through forming
rollers 26 mounted on associated wherein the surface of the tube is treated
with a  axles 64 before the seam is engaged by guide passifying etching
solution such as a phosphating  rollers 27 before being gripped by first
and second compound to assist in the subsequent bonding of   5   sets of
pinch rollers 28 to hold the open seam the painted coating. At this
juncture the tube has a  together while passing through welding zone 29
bright clean surface free from such blemishes as  interposed between pinch
roller sets 29. The weld- residual mill scale, corrosion and other surface
ing is carried out by a high frequency coil 31 in stains.
conjunction with a consumable ferrite rod. The tube 12 then passes to a
painting station   10  Mill  coolant/lubricant  recirculating  from 13
wherein a paint composition such as a zinc     spraypan 32 is applied to
the forming rollers 20-28 oxide primer is applied by spray guns or the
like.  and the tube 30. A scarfing tool 33 in conjunction The paint may
comprise any suitable quick drying  with support roller 34 facilitates the
removal of a vehicle such as alkyd, polyester, epoxy, polyure-  welding
bead before the tube passes through a thane resins etc. and may be applied
by any   15  water bath 35 for quenching and stress relief in the suitable
spraying process such as airless spraying,  weld region. The tube 30 then
passes through a electrostatic spraying etc. A fume collection hood  weld
integrity testing apparatus 36. During the de- 14 directs any solvents
recovered from the painting  formation and shaping of the steel strip, a
substan- and drying regions to a scrubber or solvent recov-  tial portion
of the mill scale is removed by the [err] system (not shown). After leaving
the painting   20  combined effects of deformation and friction be- station
13 the tube 12 passes to a drying station 15  tween the mill rolls and the
surface of the strip 1. where the painted surface of the tube 12 is dried
Recirculating coolant/lubricant washes the mill by infra red radiators to
at least a touch-dry finish.  scale into a separator 32a to separate the
particles The painted tube then passes to a severing     of  mill  scale
37  from  the  recirculating station 16 to be cut into predetermined
lengths by   25  coolant/lubricant 38. a flying saw or the like.
The tube 30 then passes through a set of Severed lengths of painted tube 17
are then    sizing rollers 39 in sizing region 10 arranged to conveyed by a
roller conveyor or the like to subse-  provide accurate shaping and
dimensions of the quent stations for end finishing inspection and   tube
and also to facilitate the removal of any resid- packaging.
30  ual mill scale or rust. Instead of a conventional oil Each of the
components in the tube forming    lubricant emulsion a detergent solution
is utilized to painting and severing line is connected to a master  cool
and lubricate the sizing rollers 39 and tube 30 control and sensors are
provided at various posi-  in the sizing region 10. Recirculating detergent
tions to monitor such features as weld integrity, line  solution is
collected in spray pan 40 and passed to speed, tube dimensions, etc. These
functions are  35  a separator 41 to separate mill scale 42 from the
conventional on modem high speed roll forming     recirculating detergent
composition 43. mills and thus are not described herein in detail.    The
tube 30 then passes through chemical It has been found that with line
speeds in    treatment station 1 1 wherein a phosphate etchant is [err] of
150 metres/minute excellent properties  sprayed onto the surface of tube 30
by spraybar [err] obtainable in the painted product. The paint  40  44. The
etchant is pumped by pump 45 through coating when tested by conventional
test methods  line 46 from tank 47. The etchant is returned from shows
excellent adhesion and low porosity making  spray housing 48 through return
line 49 after pass- the tube suitable for use without subsequent off-  ing
through filter 50 so as to provide a continuous line painting and
finishing.                      circulation of etchant. Excess etchant is
removed FIG 2 shows in greater detail the deforming   45  by rubber wipers
51. After the application of etch- and/or shaping region 9, the sizing
region 10 and  ant the tube 30 is dried by an air wiper 52. the chemical
treatment region 11.                     Referring now to FIG 3, the tube
30 then The flat strip 1 enters the deforming/shaping  passes through
painting  station  13  wherein region 9 where It is engaged by a succession
of   sprayguns 53 are oriented at an angle of about 45 rollers wherein top
and bottom forming rollers 20,  50  degrees to tube 30. Overspray is
collected by side rollers 21 rotatable on associated support ax-  water
curtain 54 and after separation is returned les 22, and subsequent roller
sets 23-28 all func-  through lines 55 and 56 to spraygun 53. The tube tion
as forming rollers as shown to form a tubular  30 passes through an
aperture 56 in the rear wall cross section with abutting edges. In roller
set 20  57 of housing 55. Solvents and other volatile pro- the top roller
is convex and bottom roller is con-  55  ducts are removed from the spray
housing 55 and cave as shown while each roller in sets 21-28 is  the
surface of the tube as it emerges from the concave. Rollers 25 include a
projecting flange   housing 55. The volatile products may be passed which
extends into tube 30 for trimming the edges  to a scrubber or solvent
recovery unit (not shown) 6    



t 9                 EP 0 232 331 B1                   10 via duct 58.
of the invention have been described with refer- The tube 30 then passes
through drying zone    ence to the production of a rolled steel tube, both
15 wherein infra red heaters 59 are directed to-  aspects of the invention
are applicable to other wards the surface of the painted tube. Also shown
rolled steel products. Such other rolled steel pro- is air blower 60 which
directs heated air onto the   5   ducts may include rectangular section
tube, "C" paint surface to assist in the drying process. Vola-  and "U"
shaped steel channels and other complex tile gases are passed from the
dryer housing 61 via  cross sectional shapes. duct 62 to duct 58.
All that is required to modify the process de- At the exit end of drier
housing 61 is located a  scribed above is to provide sufficient deformation
support roller 63 comprised of or coated with PTFE   10  to the hot rolled
steel strip (either in a longitudinal or a similar heat resistant low
friction material. At  and/or transverse direction) to enable initial
crack- this point the tube 30 has travelled from the sizing  ing and
loosening of the adhered mill scale and region 10 to support roller 63
without any support  subsequent abrasion by deforming and/or shaping or
contact and this enables the maximum opportu-  and sizing rollers. This may
be achieved by pass- nity for the surface skin of the painted surface to
15  ing the hot rolled steel strip through a series of toughen sufficiently
for mechanical contact without  deforming rollers prior to entry into a
conventional affecting the integrity of the painted surface.   or suitably
modified roll forming mill. As the tube enters the painting station 13 with
It is further envisaged that roll or press formed a substantial amount of
residual heat from the    sheet metal products may also be produced from
welding zone 29 this assists the paint in drying   20  hot rolled steel
sheet according to the invention. evenly throughout rather than just
forming a sur-   Such products may include for example sheet met- face skin
which otherwise retards the drying pro-  al roofing tile panels etc. cess.
Further modifications of the invention are de- The painted tube 30 finally
passes through a   scribed with reference to FIGS 4 and 5 of the cooling
zone 65 wherein chilled water and/or chil-  25  drawings. led gas or air
may be applied to painted tube 30 as   FIG 4 shows diagramatically a
rolling mill line it passes through housing 66. The tube 30 then    for the
continuous production of roll formed steel passes to a flying saw 67 which
accelerates to the  products from hot rolled steel strip. Hot rolled steel
same speed as the tube 30 to cut tube 30 at       strip (not shown) is
passed through a rolling mill predetermined lengths. The saw 67 is
supported   30  having a deforming and/or shaping region 100, a by rollers
68 in track 69 as shown. Finally the cut  welding region 101 (if required),
a quenching re- lengths of painted tube 30a are transported away  gion 102
(if required) a sizing region 103 and an from severing region 16 by
transport rollers 70   etching or passifying station 104 as generally de-
which suitably rotate at a slightly higher line speed  scribed above. than
the line speed of the remainder of the line.  35  At the exit from the
passifying station 104 is The tube lengths are then collected in a collec-
situated a flying saw or similar severing means 105 tion region (not shown)
for final inspection and if  and a run-out region 106 to receive lengths of
tube required end trimming prior to packaging for trans-  cut to
predetermined lengths. portation and storage. By the time the painted
Cut lengths of tube are transferred singly from lengths of tube emerge from
cooling station 65 the   40  the run out region to a conveyor 107 by a
rotating surface of the paint is sufficiently durable for sub-  drum-like
transfer mechanism  rotating about an sequent handling operations without
abrasion or   axis parallel to and intermediate the run out region
penetration through to the surface of the steel.  106 and the conveyor 107.
The rotary transfer It can be seen therefore that the use of hot   drum has
spaced axially projecting fingers which rolled steel strip in conjunction
with the use of a   45  lift the cut lengths of tube from the run out
region detergent coolant/lubricant in the sizing region of a  106 and by
rotation of the drum-like transfer means rolling mill and subsequent
phosphating provides a  the cut lengths of tube are then deposited on the
rolled steel product having a surface suitable for  driven conveyor 107
running at a line speed slight- subsequent surface finishing without the
need ei-  ly greater than the rolling mill. ther for off-line pretreatment
or post-treatment This  so  The conveyor comprises a plurality of knife
aspect of the invention in its provision of a clean  edge projections
running transversely of the direc- blemish free surface on a roll formed
product pro-  tion of travel of the conveyor and each projection duced from
hot rolled steel strip enables the sec-  having a notch to receivably
locate the tube. ond aspect of the invention to be utilized in the     The
conveyor 107 then directs the tube high speed in line painting of a
continuous roll  55  (unsupported) through a painting station 109 onto a
formed steel product.                             further knife edge
conveyor 1 07a and thence It will be readily apparent to a skilled ad-
through a drying station 110 generally described dressee that although the
preferred embodiments   above and thence to an accumulator region 111 for 7



11                EP 0 232 331 B1                   12 subsequent end
trimming and packing operations.    line speed of the rolling mill i.e.
one-sixth or slightly It has been found that although the cut lengths
greater than one-sixth. In this manner cut lengths of of tube make point
contact with the notched re-   tubing may be painted and dried at
substantially gions of the knife edge projections of the conveyor,  lower
line speeds and yet enable continuous pro- there is sufficient surface
tension in the paint layer   5   duction of an in-line type. Accordingly
slower dry- to fully cover the surface of the tube without resid-  ing
paints or surface coatings may be employed if ual unpainted portions
corresponding to the con-  a range of differing surface finishes is
required. veyor.                                            The conveying,
painting and handling systems of The tube is unsupported during its passage
FIGS 4 and 5 may be adapted for use with conven- through the painting
station 109 to ensure complete  10  tional roll forming apparatus utilizing
clean cold paint converage of the entire surface of the tube.  rolled steel
strip. Although the embodiment described above is        By employing
multiple painting systems asso- not strictly "in-line" as with the
embodiment of  ciated with the painting stations of any of the FIGS 1-3,
the tube may nevertheless be painted    previously described embodiments,
almost instan- and subsequently packed at the normal line speed   15
taneous colour or paint type changes may be ef- of the rolling mill without
any intermediate handling  fected. It is envisaged that the paint station
may process.                                         also be adapted to
enable coating of the roll FIG 5 shows yet another embodiment of the
formed articles by various spray metallization pro- invention.. The
apparatus comprises a roll forming  cesses including vacuum metallization
or by plas- mill having a deforming and/or shaping region 200,  20  ma
coating techniques. welding region 201 (if required), a quenching       It
will be readily apparent to a skilled ad- region 202 (if required),  a
sizing region 203 and an  dressee that many variations and modifications
will etchant/passifier application station 204 generally  be possible with
the various aspects of the inven- as described with reference to FIGS 1-3.
tion without departing from the spirit and scope A flying saw or like
severing means 205 cuts  25  thereof. the tubes into predetermined lengths
which are transferred to a collection region 206 by roller  Claims
conveyors 207. A first short amplitude reciprocating walking beam conveyor
207a then transfers each    1. A method for continuous in line forming and
tube collected progressively transversely of the col-  30  coating of roll
formed articles from hot rolled lection region 206 until a plurality, say
eight, tubes  steel strip comprising the steps of:- are. supported in
spaced parallel juxtaposition on       deforming a hot rolled steel strip
to frac- notched transverse stationary support members        ture and/or
loosen a layer of mill scale adhered 207b.
thereto: A second long amplitude reciprocating walking   35    shaping said
steel strip in a shaping region beam 208 having transverse beams 209
notched at       of a roll forming mill to a predetermined cross similar
spaces to the stationary support members      sectional shape in the
presence of a roll for- is located between collection region 206 and a
ming lubricant; and, further conveyor 210. The second reciprocating
sizing said predetermined cross section [err] beam is adapted to elevate
and transfer to  40  shape in a sizing region of said roll forming conveyor
210 a plurality, say six, tubes, in one      mill; applying a surface
coating to said pre- motion whereby the plurality of tubes is placed in
determined cross sectional shape; and, spaced parallel juxtaposition on the
conveyor 210.       severing said predetermined cross section- Like the
conveyor system of FIG 4 the con-        al shape into predetermined
lengths, said veyor 210 comprises a plurality of transverse  45     method
characterised in that sizing of said notched knife edges to receivably
locate edge tube    predetermined cross sectional shape is carried and
thereby maintain their spaced relationship.       out in the presence of a
detergent to remove The plurality of tubes is then passed via paint-
remaining particles of mill scale and residual ing station 211 to a similar
knife edge conveyor     roll forming lubricant adhering to said predeter-
210a which then conveys the plurality of tubes via  so  mined shape, said
detergent acting as a lubri- drying station 212 to an accumulator for
subse-       cant for sizing rolls in said sizing region. quent handling.
If required, the notched regions of the knife edge conveyor may comprise or
be coat-  2. A method as claimed in claim 1 wherein re- ed with a PTFE or
like heat and abrasion resistant    maining particles of mill scale are
removed material.                                    55      from the
surface of said predetermined cross By  handling the cut lengths of tubing
as a       sectional shape under the influence of frictional group of, say
six, the speed of conveyor 210 and      engagement between rollers in said
sizing re- 210a may be reduced in direct proportion to the     gion and the
surface of said predetermined 8   



subsequent end trimming and packing operations.     line speed of the
rolling mill i.e. one-sixth or slightly It has been found that although the
cut lengths  greater than one-sixth. In this manner cut lengths of of tube
make point contact with the notched re-     tubing may be painted and dried
at substantially gions of the knife edge projections of the conveyor,
lower line speeds and yet enable continuous pro- there is sufficient
surface tension in the paint layer   5   duction of an in-line type.
Accordingly slower dry- to fully cover the surface of the tube without
resid-  ing paints or surface coatings may be employed if ual unpainted
portions corresponding to the con-    a range of differing surface finishes
is required. veyor.                                              The
conveying, painting and handling systems of The tube is unsupported during
its passage       FIGS 4 and 5 may be adapted for use with conven- through
the painting station 109 to ensure complete  10  tional roll forming
apparatus utilizing clean cold paint converage of the entire surface of the
tube.  rolled steel strip. Although the embodiment described above is
By employing multiple painting systems asso- not strictly "in-line" as with
the embodiment of    ciated with the painting stations of any of the FIGS
1-3, the tube may nevertheless be painted      previously described
embodiments, almost instan- and subsequently packed at the normal line
speed   is  taneous colour or paint type changes may be ef- of the rolling
mill without any intermediate handling  fected. It is envisaged that the
paint station may process.                                            also
be adapted to enable coating of the roll FIG 5 shows yet another embodiment
of the        formed articles by various spray metallization pro-
invention. The apparatus comprises a roll forming   cesses including vacuum
metallization or by plas- [err] having a deforming and/or shaping region
200,  20   ma coating techniques. welding region 201 (if required), a
quenching        It will be readily apparent to a skilled ad- region 202
(if required), a sizing region 203 and an  dressee that many variations and
modifications will etchant/passifier application station 204 generally  be
possible with the various aspects of the inven- as described with reference
to FIGS 1-3.            tion without departing from the spirit and scope A
flying saw or like severing means 205 cuts  25  thereof. the tubes into
predetermined lengths which are transferred to a collection region 206 by
roller    Claims conveyors 207. A first short amplitude reciprocating
walking beam conveyor 207a then transfers each      1. A method for
continuous in line forming and tube collected progressively transversely of
the col-  30  coating of roll formed articles from hot rolled lection
region 206 until a plurality, say eight, tubes  steel strip comprising the
steps of:- are supported in spaced parallel juxtaposition on
deforming a hot rolled steel strip to frac- notched transverse stationary
support members          ture and/or loosen a layer of mill scale adhered
207b.                                                  thereto: A second
long amplitude reciprocating walking   35      shaping said steel strip in
a shaping region beam 208 having transverse beams 209 notched at         of
a roll forming mill to a predetermined cross similar spaces to the
stationary support members        sectional shape in the presence of a roll
for- [err] located between collection region 206 and a          ming
lubricant; and, [err] conveyor 210. The second reciprocating
sizing said predetermined cross section [err] beam is adapted to elevate
and transfer to  40  shape in a sizing region of said roll forming conveyor
210 a plurality, say six, tubes, in one        mill; applying a surface
coating to said pre- motion whereby the plurality of tubes is placed in
determined cross sectional shape; and, spaced parallel juxtaposition on the
conveyor 210.         severing said predetermined cross section- Like the
conveyor system of FIG 4 the con-          al shape into predetermined
lengths, said veyor 210 comprises a plurality of transverse   45
method characterised in that sizing of said notched knife edges to
receivably locate edge tube      predetermined cross sectional shape is
carried and thereby maintain their spaced relationship.         out in the
presence of a detergent to remove The plurality of tubes is then passed via
paint-    remaining particles of mill scale and residual ing station 211 to
a similar knife edge conveyor        roll forming lubricant adhering to
said predeter- 210a which then conveys the plurality of tubes via  so
mined shape, said detergent acting as a lubri- drying station 212 to an
accumulator for subse-         cant for sizing rolls in said sizing region.
quent handling. If required, the notched regions of the knife edge conveyor
may comprise or be coat-    2. A method as claimed in claim 1 wherein re-
ed with a PTFE or like heat and abrasion resistant      maining particles
of mill scale are removed material.                                      55
from the surface of said predetermined cross By handling the cut lengths of
tubing as a          sectional shape under the influence of frictional
group of, say six, the speed of conveyor 210 and        engagement between
rollers in said sizing re- 210a may be reduced in direct proportion to the
gion and the surface of said predetermined 8    
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(10). 3. A method as claimed in claim 1 or claim 2    9. An apparatus as
claimed in claim 7 wherein wherein the surface  of the roll formed articles
said chemical treatment region (11) comprises is chemically treated after
sizing to facilitate   5  means to apply a phosphate etchant to the coating
of said article with a surface coating       surface of the roll formed
article. composition. 10. An apparatus as claimed in one of claims 7 to 4.
A method as claimed in claim 3 wherein said        9 wherein the coating
application region (13) article is  chemically treated with a phosphate  10
comprises means to apply a layer of paint to etchant,
the surface of said roll formed article. 5.  A method as claimed in any one
of claims 1 to  11. An apparatus as claimed in any one claims 7 4 wherein
said article is continuously coated      to 9 wherein the coating
application region (10) by spraying with a paint composition.      15
comprises means to apply a metallized coat- ing. 6. A method as claimed in
any one of claims 1 to 4 wherein said surface coating comprises a
Revendlcations metallization process. 20  1. Proced6 pour le formage et le
revetement en 7. An apparatus for continuous in line forming
chathe, en continue d'objets formes par lamina- and coating of roll formed
articles from hot       ge a partir d'une bande d'acier lamin6 d rolled
steel strip, comprising:-                   chaud, comprenant les 6tapes
consistant a: a roll forming mill (8) for forming a sub-        - deformer
une bande d'acier amine b stantially continuous roll formed section, said
25     chaud pour rompre etlou detacher une mill (8) having a deforming
and/or shaping              couche de pailles de laminage adherant region
(9) and a sizing region (10) including           acelle-ci; sizing rolls
(39), said deforming and/or shaping      - fagonner ladite bande d'acier
dans une region (9) being adapted to remove in the              r6gion de
fagonnage d'un laminoir en un presence of a mineral oil lubricating
emulsion   30     element fagonn4 de section predetermi- at least a portion
of a layer of mill scale           nee en presence d'un lubrifiant de lami-
adhering to the surface of the steel strip;            nage; et a chemical
treatment region (11) for              - calibrer ledit 6lment fagonn4 de
section chemically preparing for surface coating the
predetermin~e dans une region de call- surface of a roll formed section
issuing from   35    brage dudit laminoir; said roll forming mill(8);
- appliquer un revitement de surface sur a coating application region (13)
for apply-         ledit 6lement fagonne de section pred6- ing a surface
coating to said roll formed sec-         termin~e ; et tion issuing from
said chemical treatment re-         - couper ledit element fagonnr de
section gion;                                      40
pr6determin~e en longueurs pr6determi- a drying region (15) for drying said
surface      nees, coating on said roll formed section issuing    [edit
proc6d6 6tant caract6ris6 par le fait que from said chemical treatment
region;                le calibrage dudit element fagonne de section
severing means for severing into predeter-      transversale pr6determinde
est effectud en mined lengths said roll formed section issuing   45
presence d'un detergent pour 6liminer les par- from said dying region (15),
ticules restantes de pailles de laminoir et le characterised in that said
sizing region (10)   lubrifiant de laminage r~siduel adherant audit has
means (40-43) to supply detergent where-       element fagonni de section
predetermin4e, le- by reaining particles of mill scale and resid-     dit
detergent agissant comme lubrifiant pour ual roll forming lubricant are
removed in the   50  des cylindres calibreurs dans ladite r6gion de
presence of the detergent which acts as a          calibrage. lubricant for
the sizing rollers (39). 2. Procedd solon la revendication 1, dans lequel
8. An apparatus as claimed in claim 7 wherein           los particules
restantes de pailles de laminage mill scale from the surface of a roll
formed   55  sont retirees de la surface dudit 6lement fa- article is:.
removed under the influence of the     gonne de section predetermin6e sous
l'influen- detergent and of frictional engagement be-         ce d'un
entralhement par friction entre les cy- tween the rollers (39) and said
sizing region      lindres dans ladite r6gion de calibrage et la 9    0:
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s   ! surface dudit 6lement fagonne de section pre-       d6tergent par
lequel les particules restantes de 



:deterrninrie.                                       pailles de
lamrinage.et le lubrifiant de laminage r6siduel sont elimines en presence
du deter- a^ -.Proce6 selon Ia revendication 1 ou la.revendi-    gent qui
agit comme lubrifiant pour les lami- :eation 2, cans lequel la surface des
objets   5    noirs calibreurs (39). form^s par.laminage est trait6e
chimiquement aspres calibrage pour faciliter le revetement du-  8. Appareil
solon la revendication 7, dans loquel dit objet par une composition de
revetOment        des pailles de laminage provenant de la surfa- de
surface.                                        ce d'un objet forme par
laminage sont retir6es 10      sous l'influence du detergent et de
t'entrathe- 4. .Proc^d  selon la revendication 3, dans lequel      ment par
friction entre les cylindres (39) et ledit objet est trait6 chimiquement
par un de-     ladite region de calibrage (10). capant :d type phosphate.
9. Appareil solon la revendication 7, dans lequel 6. Procedd: selon Nune
quelconque des revendi-  15     ladite region (11) de traitement chimique
corn- cations 1 a 4,. dans lquel ledit objet o:t revetu  prend des moyens
pour appliquer un d6capant en continu par pulvdrisation par une composi-
de type phosphate sur la surface de l'objet tion do peinture.
forme par laminage. .~~~~~~~~                                20 .0 .parl
sln 4R. Proc6d6eseolonl 'une quelconque des revendi-  20  10. Appareil
solon  oune quelconque des revendi- V  ,,cations .1 a: 4, dans lequel ledit
revetement de    cations 7 a 9, dans loquol la region (13) d'ap- surFace
comprend un procede de metallisation.      plication du revetement comprend
des moyens pour appliquer une.couche de pointure sur la 7. Appareil pour le
formage et le revOtement en        surface dudit objet forme par laminage.
chane, on continu, d'objets formes par lamina-  25 go  : partir d' une
bande d'acier lamine a      11. Appareil solon l'une quelconque des
revendi- chaud, :comprenrant:   .                           cations 7 a 9,
dans lequel la region (10) d'ap- - un laminoir (8), pour former une section
plication du revetement comprend des moyens .arninee, sensiblement
continue, ledit la-     pour appliquer un revetement metallise. minoir (8)
ayant une region de d6forma-  30 tion et/ou do fagonnage (9) at une region
Patentanspr~che de. calibrage (10) comprenant des cylin- dres calibrours
(39), ladite r~gion de d6-  1. Verfahren zum  kontinuierlichen Bandwalzen
formation etou de fagonnage (9) etant          und Beschichten von
gewalzten Gegenstanden adaptee pour. retirer, oen pr6sence d'une   35  aus
warmgewalztem Bandstahi, bei dem .emulsion lubrifianted'huile minerale, au
- warmgewalzter Bandstahl verformt wird, moins une partie d'une couche de
pailles            um elne  anhaftende Walzzunderschicht .do laminago
adhdrant & la surface do la             aufzubrechen und/oder zu lockern,
bande d'acier:;                                  - der Bandstahl im
Formgebungsbereich - une region (11) de traitement chimique,  40
elnes Profilwalzwerks unter Anwesenheit : pour preparer chimiquement, en
vue du              elnes Walzenschmiermittels mit einem revatement de
surface, la surface d'une             vorbestimmten Profilquerschnitt
versehen section laminee sortant dudit laminoir (8)         wird, - im
Fertigmafiwalzbereich des Profilwalz- - une region (13) d'application d'un
revete-  45      werks der vorbestimmte Profilquerschnitt ment, pour
appliquer un rev8tement de               auf MaI gewalzt und eine
Oberflichen- surface sur ladite section laminee sortant
beschichtung auf das Profil mit vorbe- de ladite r6gion de traitement
chimique;            stimmtbm  Querschnitt aufgetragen wird - une region de
sechage (15), pour secher             und ledit revOtement de surface sur
ladite  so       - das Profil vorbestimmten Querschnitts zu section laminde
sortant de ladite r~gion           Abschnitten vorbestimmter Lange abge- de
traitement chimique;                            langt wirdi - des moyens de
coupe, pour couper en            dadurch gekennzeichnet, daB das
FertigmaBl- longuours pr6d6termin6es ladite section        walzen des
Profils vorbestimmten Querschnitts lamin6e sortant de ladite region de s6-
55   in Gegenwart eines Reinigungsmittels erfolgt, chage (15),
urn am  Profil haftende Zunderteilchen und caraterise par le fait quo
ladite region de cali-   Walzenschmiermittelreste zu entfemen, wobei brage
(10) a des moyens (40-43) d'amen6e de        das Reinigungsmittel das
Walzenschmiermittel 10    17                EP 0 232 331B1
18 I     huH 111ff 1111 II Jll f~r die Maflwalzen im Fertrigmacwalzbereich
aus dem Trockenbereich (15) austreten- 



ist.                                                   den Profile zu
Abschnitten vorbestimmter LUnge, 2. Verfahren nach Anspruch 1, dadurch
gekenn-         dadurch gekennzeichnet, daI3 im MaLdwalzbe- zeichnet, daiB
verbliebene Walzzunderteilchen   5  reich (10) Mittel (40 bis 43) zur
Zufuhr elnes unter demn EinfluB von Reibung zwischen den
Reinigungsmittels vorgesehen sind, durch das Walzen und der
ProfiloberfI~che Im Fertigmal3-    verbilebene Zunderteilchen und
Gleitmittelreste walzberelch entfernt werden.                      in
Gegenwart des'als Walzenschmiermittel fOr die Malwalzen (39) wirkenden
Reinigungsmit- 3  Verfahren nach den AnsprUchen 1 und 2, da-  10    tels
entfernt werden. durch gekennzeichnet, daB die walzgeformten Gegenstande
nach demrn Fertigmawalzen che-        Vorrichtung nach Anspruch 7, dadurch
gekenn- misch oberfIdchenbehandelt werden, umr das        zeichnet, daB der
Walzzunder unter dem Ein- Beschichten der Oberflache mit einem Be-
fluB des Reingungsmittels und der Reibung sechichtungsmittel zu erleichtem.
75      zwischen den MaBwalzen (39) im Ma~walzbe- reich (10) von der
Oberfllche der Walzgegen- 4. Verfahren nach Anspruch 3, dadurch gskenn-
stDnde entfernbar esta zeichnet, dal die walzgeformten Gegenstande mit
einer Phosphatbeize behandelt werden.      9. Vorrichtung nach Anspruch 7,
dadurch gekenn- 20      zeichnet, daS der Behand lungsbereich (I11) J 5.
Verfahren nach einem der AnsprUche 1 bis 4,         Mittel zum Autftragen
elner Phosphatbeize auf dadurch gekennzeichnet, daR auf die walzge-
die Oberflache der Walzgegensetnde aufweist. formten Gegenstande
kontinuierlich eine Farbe aufgesprUht wird.
10. Vorrichtung nach elnemn der An1prOche 7 bis 25      9, dadurch
gekennzelchnet, daB der Beschich- 6. Verfahren nach elnem der Ansprlche 1
bis 4,       tungsbereich (13) Mittel zum Auftragen elner dadurch
gekennzeichnet, daB das Beschichten       Farbschicht auf die Oberflache
der Walzge- der Oberfliche ein Metallisleren ist.             genstande
aufweist. 7. Vorrichtung zum Bandwalzen und Beschichten   30  11.
Vorrlchtung nach einemn der AnprUche 7 bis von bandgewalzten Gegenst~nden
aus warm-          9, dadurch gekennzeichnet, da9 der Beschich- gewalztem
Bandstahl mit                           tungsberelch (10) Mittel urum
Auftragen elner - einemrn Profllwarzwrk (8) zur Ausbildung
Metallisierung aufweist. eines im wesentlichen kontinuierlichen
Walzprofils, wobei das Walzwerk (8) ei-  35 nen Umform- und/oder
Profillwalzbereich (9) und einen Fertigmal3walzbereich (10) mit MaBwalzen
(39) aufweist und der Umform- und/oder Profilbereich (9) so ausgestaltet
ist, daB in ihm in Gegenwart  40 einer Mineral6l-Schmieremulsion eine an
der Oberflache des Stahlbands haftende Zunderschicht zumindest teilweise
ent- fernt werden kann, - einem Behandlungsbereich (11) zur che-  45
mischen Vorbereitung der Oberfliche ei- nes aus dem Walzwerk (8)
austretenden Walzprofils fOr eine Oberfl~chenbe- schichtung, - einem
Beschichtungsbereich (13) zum   so Auftragen einer Oberfl~chenbeschichtung
auf das aus dem  Behandlungsbereich austretende Walzprofil, - einem
Trockenbereich (15) zum Trock- nen der Oberfilchenbeschichtung auf  s5 dem
aus dem Behandlungsbereich aus- tretenden Walzprofil und einer -
Schneidevorrichtung zum Ablangen des    


