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(54) FABRICATION METHOD OF STRIPS AND SHEETS MADE OF ZN-CU-TI ALLOYS DESIGNED

FOR BUILDING INDUSTRY

(57) A fabrication method of flat-rolled products de-
signed for building industry, made of Zn-Cu-Ti alloy with
a chemical composition in accordance with EN-988
standard, composed of at least two basic steps - contin-
uous casting process of metal strip and non-integrated
rolling process of finished product in form of sheets,
wherein after casting step the metal strip with a thickness
from 4 mm to 16 mm and width from 500 mm to 2000
mm is heated up to a temperature ranging from 240°C
to 270°C before starting the rolling operation and is being
rolled in at least five roll passes until the finished product

is obtained. The reduction ratios in the last four roll pass-
es of the rolling process are > 40 % and < 50 % and the
rolling rate is not less than 100 mm/min. The sheet tem-
perature following the last roll pass amounts to at least
100 °c (= 100 °C).

The Zn-Cu-Ti contains from 0,08 wt. % to 0,24 wt.
% Cu, from 0,06 wt. % to 0,12 wt. % Ti, not more than
0,015 wt. % Al and rest Zn and tramp elements such as
Cd, Fe, Pb and Sn.

The finished product is susceptible to plastic strain
in low temperatures > +10 °C.
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Description

[0001] The flat-rolled products made of Zn-C-Ti alloys
intended for use in building engineering are manufac-
tured in accordance with the EN-988 standard. Multiple
manufacturing methods are known, which enable fabri-
cation of sheets made of Zn-Cu-Ti alloys having the de-
sired usable properties, such as mechanical properties,
creep resistance and susceptibility to plastic strain of the
finished product during installation, also in ambient tem-
peratures as low as +10°C, since the metallic materials
made of zinc alloys are known to be susceptible to brittle
cracking in low, positive temperatures. The properties of
finished sheets are shaped in industrial manufacturing
processes of metal plates mainly in the rolling operation
of the mill feedstock in form of cast strip obtained most
often as a result of the continuous casting process. It is
widely known that the technological parameters of the
rolling process, such as rolling temperature or deforma-
tion speed understood both as a rolling speed and
number of roll passes with the reduction ratios resulting
from geometric features of the mill feedstock and finished
product, determine the mechanical properties of metallic
materials in a wide range of their variability, typical for a
given chemical composition of Zn-Cu-Ti alloy. Therefore,
obtaining of the desired usable properties of the product,
described in EN-988 standard is possible through infinite
number of the chemical composition combinations of the
alloy under consideration and basic parameters of the
rolling process.

[0002] In case of the Zn-Cu-Ti alloys intended for fab-
rication of the flat-rolled products for the building industry
the patent specification Number GB1191994A discloses
a sheet metal manufacture method, wherein the usable
properties of Zn-Cu-Ti alloy sheets with the content of
the main alloying components in form of Cu (from 0,05
to 2 wt.%), Ti (0,005 wt. % to 0,4 wt. %) and tramp ele-
ments such as: Ag, Cd, Fe, In, Pb, Sn are being shaped
in the course of rolling process, wherein a temperature
of the mill feedstock ranging from 230 °C to 270 °C and
the reduction ratio in the first roll pass amounting to 80
% - 95 % have been indicated as ones of the critical
technological parameters, being arequisite of the desired
usable properties of the finished product with given
chemical composition.

[0003] Similarly, the U.S. patent specification Number
4051887 discloses a production method of Zn-Cu-Tialloy
sheets with the content of main alloying components in
form of Cu (from 1,5 wt. % to 5,5 wt. %), Ti (0,05 wt. %
to 0,25 wt. %) and the remainder being Zn, wherein the
strip casting process accomplished in continuous way is
integrated with the rolling process in such a manner that
crystallized strip with a width from 500 mm to 1500 mm
and thickness from 6 mm to 24 mm and temperature
amounting to 360 °C leaving the casting machine under-
goes directly the rolling operation in five roll stands po-
sitioned one after the other. Each roll stand reduces the
thickness of the metal strip by 50 %, at temperature of
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plastic deformation amounting to 270 °C before the first
roll pass which ensures the desired usable properties of
the finished product.

[0004] Similarly, the Polish patent specification
Number PL195433 discloses a production technique of
Zn-Cu-Ti alloy sheets designed for use in building engi-
neering though a process consisting of casting operation
of Zn-Cu-Tl alloy strip with chemical composition in com-
pliance with EN-988 standard according to the Twin Roll
Casting (TRC) method and dis-integrated rolling process
being characterized by reheating the strip before rolling
operation up to the temperature of 190 °C and following
rolling during 11 roll passes with a predetermined value
of individual reduction ratios, as shown schematically in
FIG. 1.

[0005] A similar production technique of Zn-Cu-Ti alloy
sheets (cf. FIG. 2) is also known from the Polish patent
specification Number PL195253, which differs from the
above mentioned method in the number of roll passes
reduced to 9 and supplementary heat treatment of the
finished product, i.e. sheet metal after rolling process,
aiming atrecrystallization annealing assumed to improve
the usable properties of sheets, and in particular to en-
able repeated bending and bending out without cracks
or fractures, which is not the case in the method coming
from patent specification Number PL PL195433

[0006] Theflat-rolled products made of Zn-Cu-Tialloys
with chemical composition in accordance with the EN-
988 standard are manufactured in non-integrated rolling
process from the strip cast in a continuous manner ac-
cording to the Twin Roll Casting (TRC) technigue.
[0007] The significance of this invention consists in the
fact, that first the geometric parameters of the strip cast
in TRC process are chosen, and in particular its thick-
ness, which should be comprised in the range from 4 mm
to 16 mm. This requirement is conditioned by achieve-
ment of the desired usable properties, distribution of the
reduction ratios in the succeeding operation - the rolling
process. The width of both cast strip and finished product
should be included within the range from 500 mm to 2000
mm. Then, the reheating temperature of cast strip before
beginning of the rolling process is being chosen. The
heating up operation in hitherto known fabrication meth-
ods aims mainly at decreasing of the deformation resist-
ance of the casting during the rolling process. According
to the new method, the reheating temperature before roll-
ing plays an essential part in the metallurgical processes
shaping the usable properties of the finished sheet
through the recrystallization process. Hence, the reheat-
ing temperature of the cast strip lies in the range from
240°C to 270°C. In order to obtain the intended effect in
form of the desired usable properties of the sheets, it is
necessary to secure the appropriate strain rate, bothfrom
the point of view of particular reduction ratios, and rate
of rolling process itself. Both these factors translate es-
sentially into physical phenomena occurring within the
material microstructure in the dynamic conditions of the
rolling process, but also determine a finished product
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temperature after the last roll pass. It is of great signifi-
cance, since the processes of recrystallization initiated
in the dynamic rolling process conditions will be contin-
ued inthe static conditions, when the coil of strip weighing
several tons is taken away, after rolling, in order to cool
down to the ambient temperature. It has been stated that
the temperature of the coil of several tons enabling an
adequate course of the recrystallization processes in
static conditions, and thus the desired usable properties
of the finished product, should be not less than 100 °C
(=100 °C). In order to obtain such a parameter it is nec-
essary to introduce requirements regarding the distribu-
tion of reduction ratios, which should be not less than 40
%, but not greater than 50 %, particularly in the last four
roll passes. It enables the optimal equilibrium between
the phenomena of microstructural changes in the rolling
process and temperature drop of the metal ribbon follow-
ing successive roll passes caused by the rolling oil emul-
sion. Atthe same time, it is admitted that thefirst roll pass
of the rolling process has the reduction ratio less than 40
% in consideration of the fact that the strip having a con-
siderable thickness before the first roll pass gives up the
heat relatively more slowly. For similar reasons, in order
to obtain the intended effect, it is necessary to conduct
the rolling process using the suitable rolling rates. It is
assumed that minimum rolling rates allowing to obtain
this effect must not be lower than 100 m/min.

[0008] The key factor in the manufacturing process of
Zn-Cu-Tialloy sheets is also a precise choice of its chem-
ical composition. The alloy being the subject of present
description contains from 0,08 wt. % to 0,24 wt. % Cu,
from 0,06 wt. % to 0,12 wt. % Ti, not more than 0,015 wt.
% Al and rest Zn and tramp elements such as Cd, Fe,
Pb, Sn.

[0009] The fabrication method of Zn-Cu-Ti alloy sheets
described above allows to obtain the finished product
with desired usable properties, specified in the EN-988
standard, and also enhanced plastic properties in low
temperatures > +10°C, without the necessity of supple-
mentary heat treatment of both cast strip and finished
product.

[0010] An exemplary application of the proposed pro-
duction method of Zn-Cu-Ti alloy sheets is shown sche-
matically in FIG. 3.

[0011] The Zn-Cu-Ti alloy with chemical composition
containing 0,15 wt. % Cu; 0,07 wt. % Ti; 0,003 wt. %. Al
and rest tramp elements such as Cd, Fe, Pb, Sn and rest
Zn is cast in continuous manner according to the Twin
Roll Casting (TRC) technique in form of strip with thick-
ness of 8 mm and width of 1100 mm, which is wound in
coils weighing 6 tons. The coil has a temperature amount-
ing to 100 °C and is cooling down freely to the ambient
temperature. Inthe following technological step the metal
strip is guided to the soaking-pit in order to heat it up to
the rolling temperature, which amounts to 250 °C. When
the strip placed in soaking-pit reaches the set tempera-
ture across the whole coil section, the coil is conducted
to the rolling process, which is accomplished by means
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of roll stand in four-high reversing system. The rolling
process of metal strip with input thickness is carried out
until the thickness of 0,65 mm is obtained, in 5 roll passes
with reduction ratios amounting to > 40%. The rolling rate
in first roll pass amounts to 120 m/min, whereas in the
last four passes 160 m/min. After the rolling process the
coil of strip has a temperature of about 120°C and cools
down in ambient temperature.

Claims

1. Afabrication method of flat-rolled products designed
for building industry, made of Zn-Cu-Ti alloy with a
chemical composition in accordance with EN-988
standard, composed of at least two basic steps - con-
tinuous casting process of metal strip and non-inte-
grated rolling process of finished product in form of
sheets, wherein after casting step the metal strip
with a thickness from 4 mm to 16 mm and width from
500 mm to 2000 mm is heated up to a temperature
ranging from 240°C to 270°C before starting the roll-
ing operation and is being rolled in at least five roll
passes until the finished product is obtained.

2. A method of claim 1, wherein the reduction ratios in
the last four roll passes of the rolling process are >
40 % and < 50 %.

3. A method of claim 2, wherein the rolling rate is not
less than 100 m/min.

4. A method of claim 3, wherein the sheet temperature
following the last roll pass of the rolling process is >
100°C

5. Amethod ofclaim 4, wherein the Zn-Cu-Tialloy con-
tains from 0,08 wt. % to 0,24 wt. % Cu, from 0,06 wt.
% to 0,12 wt. % Ti, not more than,015 wt. % Al and
restZnandtrampelements, suchas : Cd, Fe, Pb, Sn.

6. A method of claim 5, wherein the finished product
is characterized by the susceptibility to plastic
strains in low temperatures > +10°C.
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