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(57)  Ina method for producing a planographic print-
ing plate support, aluminum is melted, molten aluminum
is supplied a gap between a pair of cooling rolls from a
molten metal supply nozzle, at least one of cold rolling
and heating at least once to form an aluminum thin plate
having a thickness in a range of from 0.1 mm to 0.5 mm,
and the aluminum thin plate is corrected to form an alu-
minum support and roughen a surface of the aluminum

Method for producing planographic printing plate support

support. The molten metal supply nozzle has an inner
surface which is brought into contact with the molten
metal and which is coated with aggregate particles hav-
ing a particle size distribution with a median size in a
range of from 5 um to 20 um and a mode size in a range
of from 4 um to 40 um to thereby cast and roll plate-like
aluminum continuously.
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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a method for producing a planographic printing plate aluminum support by
using a twin-roll continuous casting method. Particularly, the present invention relates to a method for producing a pla-
nographic printing plate aluminum support which is good in surface quality so that stripe-like surface-quality defects can
be prevented from being generated in an aluminum plate continuously or intermittently in its rolling direction.

2. Description of the Related Art

[0002] An aluminum plate (including an aluminum alloy plate) is used as a printing plate aluminum support, especially,
as an offset printing plate support.

[0003] Generally, in order to use an aluminum plate as an offset printing plate support, the aluminum plate is required
to have both moderate attaching property and moderate water retention property with respect to a light-sensitive mate-
rial.

[0004] Accordingly, the surface of the aluminum plate must be roughened to have uniform and fine particles. Because
the surface-roughening treatment has a remarkable influence on both the printing performance and printing endurance
of the plate material when offset printing is actually performed after plate making, the quality of the surface-roughening
treatment becomes an important factor for production of the plate material.

[0005] An AC electrolytic etching method is generally used as a method for roughening the surface of the printing
plate aluminum support. As an electric current, an ordinary sinusoidal alternating current or a special alternating-wave-
form current such as a rectangular-wave current or the like is used. Further, a suitable electrode made from graphite or
the like was used as a counter electrode so that the surface of the aluminum plate was roughened by an alternating
current. The treatment was generally performed by one step and the pit depth obtained therein was shallow as a whole,
so that printing endurance was poor. Therefore, various methods have been proposed to obtain an aluminum plate
adapted for a printing plate support having a grained surface in which pits each having a depth larger than its diameter
exist uniformly and finely. As the methods, there are known a surface-roughening method using a special electrolytic
electric source waveform (JP-A-53-67507) (hereinafter, JP-A means Unexamined Japanese Patent Publication
(kokai)), the ratio of an anodic electric quantity to a cathodic one at the time of electrolytic surface-roughening by means
of an alternating current (JP-A-54-65607), electric source waveform (JP-A-55-25381), combination of the quantity of
current conduction per unit area (JP-A-56-29699), etc.

[0006] Further, combination with mechanical surface roughening (JP-A-55-142695), etc. is known.

[0007] On the other hand, in the method for producing an aluminum support, an ingot of aluminum is melted and held
so that a slab (thickness: 400 to 600 mm; width: 1000 to 2000 mm; and length: 2000 to 6000 mm) is cast. An impurity
structure portion in a surface of the slab is subjected to a face mill cutter so as to be cut by a depth in a range of from
3 to 10 mm. After the face mill cutting step, a heat holding step for holding a temperature in a range of from 480 to 540°C
for a time in a range of from 6 to 12 hours is performed in a heat holding furnace in order to remove stress in the inside
of the slab and make the structure uniform. Then, hot rolling is performed at a temperature in a range of from 480 to
540°C. After a thickness in a range of from 5 to 40 mm is obtained by the hot rolling, cold rolling is performed at room
temperature to obtain a predetermined thickness. After annealing for making the structure uniform is performed so that
the rolled structure, or the like, is homogenized, cold rolling is performed to a defined thickness to correct the plate to
have good flatness. The thus produced aluminum support is used as a planographic printing plate support.

[0008] The electrolytic surface-roughening is, however, particularly easily affected by the aluminum support which is
a subject. Therefore, when the aluminum support is produced by the steps of melting holding, casting, face mill cutting
and heat holding, metal alloy components etc. in the surface layer of the aluminum support may scatter to bring a cause
of lowering of yield of the planographic printing plate even in the case where not only heating and cooling are repeated
but also a face mill cutting step for cutting the surface layer is provided.

[0009] On the contrary, the following method for producing a planographic printing plate support has been proposed
as a method in which not only variation in the material of the aluminum support is reduced but also the yield of the elec-
trolytic surface-roughening treatment is improved to thereby produce an excellent-quality good-yield planographic print-
ing plate (U.S. Patent No. 5,078,805 corresponding to JP-A-3-79798). Namely, the method comprises the steps of
continuously performing casting and hot rolling to form a thin-plate hot-rolled coil from molten aluminum, and perform-
ing cold rolling, heating and correction to roughen a surface of the aluminum support.

[0010] Further, the following methods have proposed. There are a method for defining the temperature difference at
a leading end of a molten metal supply nozzle (U.S. Patent No. 5,462,614 corresponding to JP-A-6-262308), and a
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method for defining the casting start temperature (JP-A-7-40017), when an aluminum support subjected to cold rolling,
heating and correction is to be subjected to surface roughening treatment after a plate-like matter is continuously cast
and rolled directly from molten aluminum by means of a pair of rolls.

[0011] Further, when a plate-like matter is continuously cast and rolled directly from molten aluminum by means of a
pair of rollers, it is generally known that a liquid containing graphite is applied onto surfaces of the pair of cooling rollers
(the pair of rollers) by a spray (Light Metal Age, October 1975, p19).

[0012] Further, with respect to the molten metal supply nozzle used for continuously casting and rolling a plate-like
matter directly from molten aluminum by a pair of rollers, its schematic shape is described, for example, in Light Metal
Age, October 1975, p6. With respect to its detailed shape, JP-B-52-23327 (hereinafter, JP-B means Examined Japa-
nese Patent Publication), JP-A-2-290652, JP-A-1-215441, JP-A-62-248543, JP-A-61-1456, British Patent No.
2198976, U.S. Patent No. 4716956, Canadian Patent No. 619491, etc. are known as known patents.

[0013] Even in the case where the various proposed methods are used, stripe-like surface-quality defects may be
generated continuously or intermittently in the aluminum plate in its rolling direction. That is, the flow of molten metal in
the molten metal supply nozzle changes in accordance with the difference in the particle size distribution of a release
agent applied onto the inner surface of the molten metal supply nozzle, so that the molten metal does not flow uniformly
and stably. Accordingly, the flow-disturbed portions form stripe-like surface-quality defects. There arose a problem that
the yield of production was lowered.

SUMMARY OF THE INVENTION

[0014] It is an object of the present invention to provide a method for producing a planographic printing plate support
which is excellent in the yield of production owing to the suppression of the generation of stripe-like surface-quality
defects appearing continuously or intermittently in an aluminum plate in its rolling direction.

[0015] Ina method for producing a planographic printing plate support, aluminum is melted, molten aluminum is sup-
plied a gap between a pair of cooling rollers from a molten metal supply nozzle, at least one of cold rolling and heating
at least once to form an aluminum thin plate having a thickness in a range of from 0.1 mm to 0.5 mm, and the aluminum
thin plate is corrected to form an aluminum support and roughen a surface of the aluminum support. The molten metal
supply nozzle has an inner surface which is brought into contact with the molten metal and which is coated with aggre-
gate particles having a particle size distribution with a median size in a range of from 5 um to 20 pm and a mode size
in a range of from 4 um to 40 um to thereby cast and roll plate-like aluminum continuously.

[0016] In a method according to the present invention, a release agent containing aggregate particles having a par-
ticle size distribution with a median size in a range of from 5 um to 20 ym and a mode size in a range of from 4 uym to
40 um is applied onto the inner surface of a molten metal supply nozzle. By the configuration in which molten aluminum
is supplied from the molten metal supply nozzle to finally form an aluminum thin plate having a thickness in a range of
from 0.1 mm to 0.5 mm, the flow of molten metal in the molten metal supply nozzle is uniform and stable owing to the
function of the release agent containing aggregate particles to prevent stripe-like surface-quality defects. The particle
size distribution with the mode size is preferably in the range of from 7um to 20um, and more preferably in the range of
from 8um to 12um.

[0017] By the aforementioned configuration, stripe-like surface-quality defects appearing in the aluminum plate con-
tinuously or intermittently in its rolling direction are eliminated so that a planographic printing plate support good in sur-
face quality can be produced with good yields.

[0018] Incidentally, in the present invention, boron nitride (BN), graphite, table, molybdenum disulfate, fluororesin, zir-
conium silicate or the like is used as the release agent, and water, organic solvent or the like is used as the aggregate
contained in the release agent.

[0019] Further, a thin-plate continuous casting technique such as a Hunter method, a 3C method, or the like, has been
put into practical use as the method for casting a plate-like matter directly from molten aluminum by using a twin roll to
form a thin-plate coil.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] In the accompanying drawings:

Fig. 1 is a schematic view showing the steps of a method for producing a planographic printing plate support
according to the present invention;

Fig. 2 is a schematic view of a cold rolling apparatus used in the present invention; and

Fig. 3 is a schematic view of a batch annealing apparatus used in the present invention.
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DETAILED DESCRIPTION OF THE INVENTION

[0021] Detailed description of the present invention will be described as follows referring to the accompanying draw-
ings.

[0022] In an embodiment according to the present invention, a method for producing an aluminum support according
to the present invention will be described below more specifically with reference to the drawings. Fig. 1 is a schematic
view showing the steps of the method for producing an aluminum support according to the present invention.

[0023] As shownin Fig. 1, a melting hold furnace 1 is tilted to thereby feed molten aluminum to a gutter 2. The liquid
level of the gutter 2 is detected by a liquid level sensor 7 and a melting furnace tilting motor 9 is controlled through an
amplifier 8 to thereby control the supply quantity of the molten metal to keep the liquid level of the gutter 2 constant.
Further, a crystal particle refining wire 10 is supplied to the molten metal as occasion demands. In order to suppress
the generation of oxide of the molten aluminum and remove an alkali metal harmful to quality, inert gas purging, fluxing,
or the like, is performed suitably.

[0024] The molten metal is supplied to a gap between a pair of cooling rollers 4a and 4b from a molten metal supply
nozzle 3 having an inner surface which is brought into contact with the molten metal and which is coated with a release
agent containing aggregate particles having a particle size distribution with a median size in a range of from 5 um to 20
um and a mode size in a range of from 4 ym to 12 um. When solidified and cooled, the molten metal is rolled to thereby
produce a cast plate. For example, the cast plate ejected from the cooling rolls 4a and 4b can be wound up by a coiler
6 or can be sampled suitably by a cutter 5.

[0025] The thus obtained plate material is rolled into a defined thickness by a cold rolling apparatus 11 shown in Fig.
2. In this occasion, a heating step such as intermediate annealing, etc. may be performed and then the cold rolling
apparatus 11 may be provided in order to make the crystal particle size uniform. Then, the plate material is corrected
by a corrector to thereby give predetermined surface flatness, produce an aluminum support and roughen the surface
of the aluminum support. Alternatively, correction may be included in the final cold rolling.

[0026] The method for roughening the surface of a planographic printing plate support according to the present inven-
tion is used variously for mechanical surface roughening, chemical surface roughening, electrochemical surface rough-
ening, combination thereof, etc.

[0027] Examples of a mechanical graining method include a ball grain method, a wire grain method, a brush graining
method, a liquid honing method, etc. As an electrochemical graining method, an AC electrolytic etching method is gen-
erally used, in which, as an electric current, an ordinary sinusoidal alternating current or a special alternating current
such as a rectangular-wave current, or the like, is used. Further, etching with sodium hydroxide, or the like, may be per-
formed as a treatment prior to the electrochemical graining.

[0028] Further, in the case of electrochemical surface roughening, the surface is preferably roughened by an alternat-
ing current in an aqueous solution mainly containing hydrochloric acid or nitric acid. Detail will be described below.
[0029] First, the aluminum support is alkali-etched. Examples of the preferred alkali agent are sodium hydroxide,
potassium hydroxide, sodium metasilicate, sodium carbonate, sodium aluminate, sodium gluconate, etc. The concen-
tration, temperature and time are preferably from a range of from 0.01 to 20 wi%, a range of from 20 to 90°C and a
range of from 5 sec to 5 min, respectively. The preferred etching quantity is in a range of from 0.1 to 5 g/m?.

[0030] Particularly when the support contains a lot of impurities, the preferred etching quantity is in a range of from
0.01 to 1 g/m? (JP-A-1-237197). Succeedingly, desmutting may be performed as occasion demands, because alkali-
insoluble components (smut) remains on the surface of the alkali-etched aluminum plate.

[0031] In any case, a stripe-like surface-quality defect appears as a result of the aforementioned etching with sodium
hydroxide, or the like, when the stripe-like surface-quality defect is generated continuously or intermittently in the alumi-
num plate in its rolling direction.

[0032] The pre-treatment is as described above. Succeedingly, in the present invention, AC electrolytic etching is per-
formed in an electrolytic solution mainly containing hydrochloric acid or nitric acid. The frequency of the AC electrolytic
current is in a range of from 0.1 to 100 Hz, preferably in a range of from 0.1 to 1.0 or from 10 to 60 Hz. The liquid con-
centration is in a range of from 3 to 150 g/l, preferably in a range of from 5 to 50 g/l. The quantity of aluminum dissolved
in a bath is preferably not larger than 50 g/l, more preferably in a range of from 2 to 20 g/l. Additives may be mixed if
necessary, but if so, liquid concentration, control, or the like, becomes difficult in the case of mass production.

[0033] Further, the current density is preferably in a range of from 5 to 100 A/Jdm?2, more preferably in a range of from
10 to 80 A/dm?. Further, the electric source waveform is selected suitably in accordance with the required quality and
the components of the aluminum support used. A special alternating waveform described in JP-B-56-19280 and JP-B-
55-19191 is used more preferably. The waveform and liquid condition are selected suitably in accordance with electrical
quantity, required quality, components of the used aluminum support, etc.

[0034] The electrolytically surface-roughened aluminum is then immersed in an alkali solution as a part of a smutting
treatment so that smut is dissolved. Although various alkali agents such as sodium hydroxide, etc. are used, the immer-
sion is preferably performed in a pH value not smaller than 10, at a temperature of 25 to 60°C in an extremely short
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immersion time of 1 to 10 sec.

[0035] The aluminum is then immersed in a solution mainly containing sulfuric acid. The preferred liquid condition for
sulfuric acid is a concentration in a range of from 50 to 400 g/l greatly lower than the conventional concentration and a
temperature in a range of from 25 to 65°C. If the sulfuric acid concentration is not lower than 400 g/l or if the temperature
is not lower than 65°C, not only corrosion of a treating tank, or the like, increases but also electrochemically surface-
roughened particles are collapsed in an aluminum alloy containing 0.3 % or more of manganese. Further, if etching is
performed so that the quantity of the dissolved aluminum ground is not smaller than 0.2 g/m?, printing endurance is low-
ered. Accordingly, the quantity of the dissolved aluminum ground is preferably not larger than 0.2 g/m?.

[0036] An anodic oxide film is formed on the surface preferably in a range of from 0.1 to 10 g/m?, more preferably from
0.3t0 5g/m°.

[0037] The condition for anodic oxidation cannot be determined sweepingly because the condition change variously
in accordance with the electrolytic solution used. Generally, the preferred condition is an electrolyte concentration in a
range of from 1 to 80 % by weight, a liquid temperature in a range of from 5 to 70°C, a current density in a range of from
0.5 to 60 A/dm?, a voltage in a range of from 1 to 100 V and an electrolysis time of 1 sec to 5 min.

[0038] The thus obtained grained aluminum plate having an anodic oxide film itself is stable and excellent in
hydrophilic nature. Accordingly, a light-sensitive coating film can be provided on the aluminum plate directly or a surface
treatment can be further applied to the aluminum plate, if necessary.

[0039] For example, a silicate layer of alkali-metal silicate or an undercoating layer of a hydrophilic high-molecular
compound as described above can be provided. The coating quantity of the undercoating layer is preferably in a range
of from 5 to 150 mg/m?.

[0040] A light-sensitive coating film is then provided on the aluminum support treated in the aforementioned manner.
After image exposure, development and plate making, the plate is set in a printing machine to start printing.

EXAMPLES

[0041] Basic steps in the examples according to the present invention in a casting step portion of the method for pro-
ducing a planographic printing plate aluminum support will be described below in accordance with the steps of the
method for producing an aluminum support in Fig. 1. First, the temperature of molten aluminum is kept at 790°C in the
melting hold furnace 1. When the molten metal is poured, an alloy wire of Al-Ti(5%)-B(1%) which is the crystal particle
refining wire 10 is supplied as a particle refining agent and dissolved in the molten metal.

[0042] The molten metal is then supplied to a gap between the pair of cooling rollers 4a and 4b from the molten metal
supply nozzle 3 having an inner surface which is brought into contact with the molten metal and which is coated with a
release agent containing aggregate particles. While being solidified and cooled, the molten metal is continuously cast
and rolled to form a plate having a thickness of 7.0 mm and a width of 200 mm. The plate is wound up by the coiler 6.
Further, the plate is rolled into a thickness of 1.5 mm by the cold rolling apparatus 11 shown in Fig. 2. The plate is then
heated at 480°C for 10 hours by a batch annealing apparatus 12 shown in Fig. 3. Finally, the plate is rolled again into a
thickness of 0.24 mm by the cold rolling apparatus 11.

[0043] Withrespectto the state of the release agent containing aggregate particles and applied onto the inner surface
of the molten metal supply nozzle 3 brought into contact with the molten metal, the following experiments were exe-
cuted.

Examples 1 - 8

[0044] A release agent exhibiting a particle size distribution with a median size and a mode size described in Table 1
was applied onto the molten metal supply nozzle 3.

Comparative Example 1 -5

[0045] A release agent exhibiting a particle size distribution with a median size and a mode size described in Table 1
was applied onto the molten metal supply nozzle 3.

Table 1
Median Diameter (um) Mode Diameter (um)
Example 1 6.5 10.0
Example 2 5.5 8.0
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Table 1 (continued)

Median Diameter (um) Mode Diameter (um)

Example 3 5.5 7.0
Example 4 5.0 42
Example 5 15.0 20.0
Example 6 10.0 12.0
Example 7 16.0 22.0
Example 8 19.5 39.0
Comparative Example 1 1.5 1.5
Comparative Example 2 21.0 20.0
Comparative Example 3 24.0 10.0
Comparative Example 4 30.0 43.3
Comparative Example 5 3.0 3.4
Table 2
External Appearance EPMA ANALYSIS RESULTS
after etching
Example 1 Excellent No segregation appeared
Example 2 Excellent No segregation appeared
Example 3 Good Weak segregation appeared in the Fe stripe portion
Example 4 Acceptable Weak segregation appeared in the Fe/Si stripe portion
Example 5 Good Weak segregation appeared in the Fe stripe portion
Example 6 Excellent No segregation appeared
Example 7 Practical Weakest segregation appeared in the Fe/Si stripe portion
Example 8 Acceptable Weak segregation appeared in the Fe/Si stripe portion
Comparative Example 1 Bad Strong segregation appeared in the Fe/Si stripe portion
Comparative Example 2 Bad Strong segregation appeared in the Fe/Si stripe portion
Comparative Example 3 Bad Strong segregation appeared in the Fe/Si stripe portion
Comparative Example 4 Bad Strong segregation appeared in the Fe/Si stripe portion
Comparative Example 5 Bad Strong segregation appeared in the Fe/Si stripe portion

[0046] Each of the samples prepared as described above was etched with an aqueous solution of 15 % sodium
hydroxide at a liquid temperature of 60°C so that the quantity of etching was 5 g/m?. The external appearance concern-
ing the situation of generation of crystal stripes was checked. For samples in which stripes were generated, compo-
nents of the crystal stripe portion were analyzed by EPMA to confirm whether segregation of Fe and Si as a
characteristic of the stripe portion exists or not. The results are as shown in Table 2.

[0047] Asdescribed above, in the method for producing a planographic printing plate support according to the present
invention, stripe-like surface-quality defects (crystal stripes) generated in an aluminum plate continuously or intermit-
tently in its rolling direction are eliminated so that a planographic printing plate aluminum support which is good in sur-
face quality can be manufactured.
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Claims

1.

A method for producing a planographic printing plate support comprising the steps of:

melting aluminum;

supplying molten aluminum to a gap between a pair of cooling rollers from a molten metal supply nozzle having
an inner surface which is brought into contact with the molten metal and which is coated with aggregate parti-
cles having a particle size distribution with a median size in a range of from 5 um to 20 ym and a mode size in
a range of from 4 um to 40 um to thereby cast and roll plate-like aluminum continuously;

performing at least one of cold rolling and heating at least once to form an aluminum thin plate having a thick-
ness in a range of from 0.1 mm to 0.5 mm; and

correcting the aluminum thin plate to form an aluminum support and roughen a surface of said aluminum sup-
port.

A method as claimed in claim 1, wherein said particle size distribution with the mode size is in a range of from 7 um
to 20 pm.

A method as claimed in claim 1, wherein said particle size distribution with the mode size is in a range of from 8 um
to 12 um.



FIG. 1

EP 0 928 652 A1

«©

Al —.
7

<t

1\

+ a
I

w“qh

@/




EP 0 928 652 A1

FIG. 2
Y
O

FIG. 3




EPO FORM 1503 03.82 (P04C01)

)

EP 0 928 652 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 99 10 0102

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages to claim APPLICATION (Int.C1.6)
A EP 0 415 238 B (FUJI PHOTO FILM CO., LTD.) |1 B22D11/06
1 March 1995
* claim 1 *
D & US 5 078 805 A
A EP 0 615 801 A (FUJI PHOTO FILM CO., LTD.) |1
21 September 1994
* claim 1 *
D & US 65 462 614 A
A,D |PATENT ABSTRACTS OF JAPAN 1
vol. 095, no. 005, 30 June 1995
& JP 07 040017 A (FUJI PHOTO FILM CO
LTD), 10 February 1995
* abstract *
A,D | PATENT ABSTRACTS OF JAPAN 1
vol. 015, no. 061 (M-1081),
13 February 1991
& JP 02 290652 A (KOBE STEEL LTD),
30 November 1990 TECHNICAL FIELDS
* abstract * SEARCHED (Int.C1.6)
-—= B22D
A,D | PATENT ABSTRACTS OF JAPAN 1
vol. 013, no. 526 (M-897),
22 November 1989
& JP 01 215441 A (KOBE STEEL LTD),
29 August 1989
* abstract *
A,D | PATENT ABSTRACTS OF JAPAN 1
vol. 012, no. 121 (M-686), 15 April 1988
& JP 62 248543 A (KOBE STEEL LTD),
29 October 1987
* abstract *
- / -
The present search report has been drawn up for all claims
Place of search Date of complstion of the search Examiner
BERLIN 21 April 1999 Sutor, W
CATEGORY OF CITED DOCUMENTS T : theory or principle undertying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken aione after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A technological Background v e e bbbt et sa e pene s
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

10




EPO FORM 1503 03.82 (P04C01)

D)

EP 0 928 652 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 99 10 0102

DOCUMENTS CONSIDERED TO BE RELEVANT
Category Citation of %ﬁ:}'gsg:‘ ;NFi)t:sLn:gizasﬁon, where appropriate, zec':?;iﬁ:“ glsgfls&;ﬁsnogngz IT;E
A US 4 526 223 A (D. K. Al ET AL) 1
2 July 1985
* claim 1; figure 1 *
D & JP 61 001456 A
A,D |GB 2 198 976 A (DAVY MCKEE (POOLE) 1
LIMITED) 29 June 1988
* claim 1; figure 2 *
A,D [US 4 716 956 A (W. H. HOFFMAN ET AL.) 1
5 January 1988
X EP 0 635 323 A (C. EDWARD ECKERT) 1
25 January 1995
* claim 9 *
A,P | PATENT ABSTRACTS OF JAPAN 1
vol. 098, no. 013, 30 November 1998
& JP 10 225750 A (FUJI PHOTO FILM CO
LTD), 25 August 1998
* abstract * TECHNICAL FIELDS
—_— SEARCHED (Int.CL6)
A EP 0 206 989 A (SCHWEIZERISCHE ALUMINIUM |1
AG) 30 December 1986
* claims 1,10,16 *
A WO 97 00147 A (ALCOA ALUMINIO S.A. ET AL.) |1
3 January 1997
* claims 1,2,8 *
A US 4 811 781 A (C. A. ROMANOWSKI ET AL. ) |1
14 March 1989
* claim 1 =
The present search report has been drawn up for ail claims
Place of search Date of completion of the search Examiner
BERLIN 21 April 1999 Sutor, W
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant it taken aione after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
Atechnological DACkgroUNd et e et ere e et en e e
Q : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document

11




EPO FORM P0459

EP 0 928 652 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 99 10 0102

This annex lists the patent family membersrelating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

21-04-1999
Patent document Publication . Patent family Publication

cited in search report date member(s) date

EP 415238 B 06-03-1991 JP 2767711 B 18-06-1998
JP 3079798 A 04-04-1991
DE 69017312 D 06-04-1995
DE 69017312 T 29-06-1995
EP 0415238 A 06-03-1991
us 5078805 A 07-01-1992

EP 615801 A 21-09-1994 JpP 6262308 A 20-09-1994
us 5462614 A 31-10-1995
JpP 7173582 A 11-07-1995

US 4526223 A 02-07-1985 AU 567805 B 03-12-1987
AU 4086985 A 17-10-1985
BR 8501631 A 03-12-1985
CA 1252754 A 18-04-1989
EP 0159176 A 23-10-1985
JP 61001456 A 07-01-1986

GB 2198976 A 29-06-1988 NONE

US 4716956 A 05-01-1988 NONE

EP 635323 A 25-01-1995 us 5452827 A 26-09-1995
AU 684081 B 04-12-1997
AU 6746094 A 27-01-1995
CA 2127859 A 14-01-1995
us 5571440 A 05-11-1996

EP 206989 A 30-12-1986 NONE

W0 9700147 A 03-01-1997 BR 9502834 A 23-09-1997
AU 6176896 A 15-01-1997
EP 0850115 A 01-07-1998

UsS 4811781 A 14-03-1989 NONE

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

12



	bibliography
	description
	claims
	drawings
	search report

