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(54) Method for producing copper tubes

(57) Invention focuses on a method for producing
copper tube and particularly for hard-drawn temper san-
itary tube. According to the method developed, the
extruded tube shell is cold formed until almost its final
size, after which the tube undergoes inline annealing in
oxidizing conditions in order to adjust the tube to its final
size in the cold forming step with finally sand blasting to
the inner surface of the tube. Through this method, the
use of organic solvents is avoided and at the same time
a tube with excellent corrosion resistance is achieved.
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Description

[0001] This invention focuses on a method for producing copper tube and particularly for hard-drawn temper sanitary
tube. According to the method developed, the extruded tube shell is cold formed until almost its final size, after which
the tube undergoes inline annealing in oxidizing conditions in order to adjust the tube to its final size in the cold forming
step with finally sand blasting to the inner surface of the tube. Through this method, the use of organic solvents is
avoided and at the same time a tube with excellent corrosion resistance is achieved.
[0002] The conventional method for treating hard tubes has comprised cold forming steps following extrusion, such
as bull-block drawing, straightening and cutting and subsequent degreasing, in which drawing lubricant is removed from
the inner surface of the tube. Residual lubricant is removed so that it does not form a carbon film during installation,
which in turn would promote pitting. In practice, this degreasing step has involved immersing the tubes in an organic
solvent such as trichloroethylene.
[0003] The washing of tubes in organic solvents is increasingly subject to limits and regulations, since trichloroethyl-
ene for example is not considered an environmentally friendly substance. Washing with other solvents however does
not always produce a satisfactory result.
[0004] In patent application EP 306 810, there is known a treatment method for hard-drawn sanitary tubes, in which
tube is produced from tube shell using normal cold forming steps, after which the tube undergoes degreasing, wherein
the tubes are first immersed in organic solvent and subsequently treated with a jet of sand.
[0005] In patent publication EP 281 641 a treament method is described for hard or half hard tubes, where the tubes
are formed by cold drawing to their final lenght, after which they are subjected to inline annealing in an oxygen-enriched
atmosphere. During annealing, the traces of drawing grease burn away and after annealing the tubes are sand blasted.
[0006] EP patent application 647 723 describes a manufacturing method for half hard or hard tubes, where the inten-
tion is for the tube to release as small an amount of copper ions as possible into for example normal drinking water.
According to the method, the tube shell is cold formed to an intermediate size, after which the inner surface is rough-
ened. The roughening can be either performed by sand blasting or etching (Beizen). After this, the tube is routed to
annealing treatment at a temperature of 350 - 650 °C, wherein a mixture of shielding gas and oxygen (1-7% O2) is intro-
duced into the tube, in order to form a protective oxide film to the inner surface of the tube. The tube subsequently
undergoes cold drawing to a final size, wherein the reduction is about 20%. If required, the tube can be degreased after
cold drawing. After the final draw the tube is subjected to further thermal treatment at a temperature of 175 - 275 °C in
the presence of oxygenous gas (at least 20% O2). The result of this treatment is that a very stable malachite layer forms
rapidly on the inner surface of the tube, which prevents the dissolution of copper ions into drinking water.
[0007] According to the newly developed method, hard copper tubes suitable for sanitary installations can be manu-
factured in a simple fashion. The extruded tube shell is drawn using conventional cold forming technology until almost
its final size. After this, oxygen or oxygen-enriched gas is conducted into the tube coil, and the tube is heated by inline
annealing briefly at a temperature of 450 - 650 °C, preferably 500 - 600 °C. In so doing, any residual lubricants on the
inner surface are be burnt off. After heating, the tube undergoes a final, approx. 5-20% forming step. After this the tube
is cut to the specified size and the inner surface of the tube is sand blasted. The essential features of the invention will
become apparent in the appended claims.
[0008] Even though the method developed still involves annealing the hard tube, it is essential that the drawing of the
tube through the annealing furnace is carried out at such a speed, 100 - 200 m/min, preferably 120 - 160 m/min, that
the structure has not time to recrystallize or soften. During annealing, there is oxygen or oxygen-enriched gas inside
the tube, with oxygen enrichment of at least 20% and preferably at least 50%. There are signs of the onset of recrystal-
lization in the microstructure, but during the final cold drawing after annealing, the tube is formed in such a way that its
values are well within the region of hard tube. One advantage of drawing after annealing is that the tube will be formed
precisely to the tolerance sets.
[0009] Conventionally washing of the inner surface of hard tubes takes place with organic solvents but as stated in
the prior art, organic solvents are becoming an environmental hazard. Sand blasting has proven very effective in remov-
ing drawing grease residues, thereby preventing carbon film formation and cold water pitting. The newly developed
method replaces the previously known one, which used organig solvent to clean the inner surface of tubes.
[0010] Another problem has arisen with the use of organic solvents: In the market there is a need to make a colour
stamp in addition to the normal punching stamp on tubes and it has been shown that the colour stamp does not with-
stand washing in organic substances. Adding the colour stamp separately after washing creates a new and therefore
expensive additional working step. When sand blasting is used as the cleaning method for the inside of tubes, no addi-
tional work step is required to make the colour stamp.
[0011] The invention is further described in the following example:
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Example

[0012] Copper tube was manufactured as normal by extrusion and bull-block drawing, but in the final bull-block draw-
ing the tube was left at a bigger size than the final one. The tube coil was filled with oxygen-containing gas and heated
briefly at a temperature of 500-650 °C. The table below lists the properties of the tube after the final drawing (tube size
15 x 1 mm) and a comparison with the requirements set by standard EN1057 for hard tubes. Bending according to the
standard means that the bending test is performed in accordance with the conditions laid down in standard EN 10232,
so no tear shall be visible to the unaided eye at this stage. The 1st class mentioned in the test results means that the
tube meets the stringent requirements of the standard.

Claims

1. A method for manufacturing hard copper tubes for sanitary applications, wherein the tube is manufactured by extru-
sion and cold forming, characterized in that in the cold drawing the tube is drawn until almost its final size, after
which oxygen-containing gas is conducted into the tube and the tube undergoes brief inline annealing at a temper-
ature of 450 - 650 °C, and the tube undergoes a forming of 5 - 20% and the inner surface of the tube is sand
blasted.

2. A method according to claim 1, characterized in that inline annealing is carried out on the tube at a speed of 100
- 200 m/min.

3. A method according to claim 1, characterized in that inline annealing is carried out on the tube at a speed of 100
- 160 m/min.

4. A method according to claim 1, characterized in that inline annealing is carried out on the tube at a temperature
of 500 - 600 °C.

5. A method according to claim 1, characterized in that there is oxygen inside the tube during annealing.

6. A method according to claim 1, characterized in that there is gas inside the tube during annealing, which gas has
oxygen enrichment of at least 50%.

7. A method according to claim 1, characterized in that there is gas inside the tube during annealing, which gas has
oxygen enrichment of at least 20%.

8. A method according to claim 1, characterized in that the final forming step is sinking.

Table

Annealing tem-
perature °C

Hardness HV Tensile
strenght
N/mm2

Inner surf. C-
content
mg/dm2

HNO3-test Bending

EN 1057 min. 290 max. 0,2 no films bending acc. to
standard

Test 1 500 121 438 0,06 - 1st class

Test 2 600 121 438 0,06 - 1st class

Test 3 650 121 424 0,06 - 1st class
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