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(57) Abstract: The method of the Invention
consists in that for the manufacture of finned

S tubes a fibre laser is used. A flat bar is taken

and is bent by mechanical means to form a U
section, an L-section or an I section, which is
then wound onto a rotating tube by means of
expedient feed rolls. Upon contact of the flat
bar the laser beam or a MAG welding arc is
guided on the lower surface of the U section,
L section or I section and the formed fillet
weld is fused by the laser beam. Laser beam
welding is carried out at high speed of more

than 1 m/min, whereas prior to welding the
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form of a wire dispensed into the area of the
focused beam.
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Method of manufacture of finned tubes

The object of the invention is a method of manufacture of finned tubes,
particularly tubes designed for the power industry.

At present finned tubes are manufactured by automatic welding using the
MAG (metal active gas welding) method. The joint is made using a fillet weld or
a weld made under the fin.

The present invention consists in that a fibre laser is used in the manufactu-
re of finned tubes. A flat bar is taken and bent by mechanical rﬁeans to form
a U section, an L section or an | section, which is then wound by means of
expedient feed rolls onto a rotating tube. Upon contact of the flat bar the laser
beam or a MAG welding arc is guided on the lower surface of the U section,
L section or | section and the formed fillet weld is fused by the laser beam.
The width of the laser beam is such that the width of the weld made is equal
to 1 to 1.25 of the fin width. Laser beam welding is carried out at high speed of
more than 1 m/min, whereas prior to welding the tube is not pre-heated or is pre-
heated to ca. 100°C. It is possible to carry out welding using a filler in the form of
a wire dispensed into the area of the focused beam.

The method according to the invention enables high efficiency of finned

tube manufacture without welding flaws, with or without the use of a filler.
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A continuous penetration weld is obtained with very low welding deformations and
a narrow heat-affected zone. The application of the method increases the speed of
welding, enables avoiding the use of a filler, provides a continuous penetration
weld and improves the economics of manufacture.

One embodiment of the invention is presented in drawings, where Figures 1
to 4 illustrate the manner of manufacture of finned tubes with a U section using
laser fusion welding (Fig. 1), with an L section using laser fusion welding (Fig. 2),
with an | section using laser fusion welding (Fig. 3) and using a hybrid welding
method (MAG + laser) (Fig. 4).

A transfer tube 1 with a diameter of 57.5 mm made of P235GH steel was
combined with a 1.0 mm thick U-shaped, L-shaped or I-shaped fin 3 made of
S235GH steel by means of a laser beam 4 at a speed of 10 m/min. The U-shaped,
L-shaped or |-shaped fin was pressed against the tube by mechanical means 6.

A 10 kW fibre laser § was used along with an inert gas shroud. Prior to welding the
tube was heated to 50°C. The bond created 2 was a continuous penetration weld

the hardness of which was less than 320 HV.
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Claims
1. A method of manufacture of finned tubes characterised in that for securing the
fin to the tube a laser beam and a U-shaped fin section are used, wherein
welding is done in downward position between section flanges along the lower
part of the fin without any additional operations at speeds of more than 1

m/min, whereas the panels are pre-heated prior to welding to 0 — 100°C.

2. A method of manufacture of finned tubes characterised in that for securing the
fin to the tube a laser beam and an L-shaped fin section are used, wherein
welding is done in downward position between section flanges along the lower
part of the fin without any additional operations at speeds of more than 1

m/min, whereas the panels are pre-heated prior to welding to 0 — 100°C.

3. A method of manufacture of finned tubes characterised in that for securing the
fin to the tube a hybrid system is used: metal active gas (MAG) welding + laser
beam, wherein the welding is carried out with the use of a flat bar prepared
beforehand, which by means of expedient rolls is wound onto a rotating tube,
and wherein the fillet weld is made using the MAG welding method and fused
afterwards by means of a laser beam to provide a finned tube with
a continuous complete penetration weld, the thickness of the weld being larger

than the thickness of the fin.
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4. A method of manufacture of finned tubes characterised in that for securing the
fin to the tube a laser beam and an I-shaped fin section are used, wherein
welding is done on the side of the fin without any additional operations at
speeds of more than 1 m/min, whereas the panels are pre-heated prior to

welding to 0 — 100°C.
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Fig. 1
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Fig. 2
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Fig. 4
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