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"Cheboksary enterprise" Sespel "is the only enterprise in Russia that produces the entire range ofproducts for the transportation of various goods.
More than 1500 models:– Cistern– Tank semi-trailers– Tipper semi-trailers– Tank containers– Grain carriers– Tanks on chassis

Production capacities

We produce semi-trailers from aluminiumalloys,low-alloy and stainless steel. Its volumevaries from 6.5 to 89 m3.



Liight and dark oil products (gasoline, bitumen, fuel oil) Bulk cargo (flour, grain, cement)

Edible liquids (vegetable oil, milk, alcohol) Chemical liquids (acids)

Compressed gas (propane butane) Tank containersTank trucks on chassis



For light petroleum products

For bulk cargo

Grain trucks

Tipper semi-trailers

Aluminium alloy semi-trailers



Production of aluminium tank semi trailers from 2012 to 2020, in pieces

Consumption of aluminium with friction stir welding 1500 tonnes/year
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Description of the invention"Method of friction welding ofmetals."Date of publication of the description:06/15/1967.Inventor: Y.V. Klimenko

The tool heats the workpieces for welding and mixes the material to
form a joint. Due to the friction arising from the contact of the rotating
tool and the workpiece, the material is localy heated and softened and
during the rotation and movement of the tool along the axis of rotation,
of the material is mixing and moving from the front of the axis of
rotation to the rear occurs.

Friction stir welding scheme: a rotating tool of a special shape is introduced between the abutting
edges of the sheets or plates and moves progressively along the joint line.

Features of the FSW process



Patent of invention



Applications (types of materials and thicknesses)
Tool parameters, method and modes

of welding of plates made of
aluminium of АД0 grade

Thickness of metal (TM) of welded plates, mm
25 25 32 35 35

Welding method 1side Bobbin Tool 2side 2side 1side

Ultimate strength, kgf / mm2 8,04 8,1 9,3 9,2 9,2
Requirements for GOST 17232-99 for

aluminium grade АД0
8 6,5

Appearance of samples after the tests on static tension

welding seam

ТМ = 25 мм, singlewelded
ТМ = 25 мм,Bobbin Tool

ТМ = 32 мм,two side welding
 Sample after static bendingtests in accordance with GOST6996-66 (in the tensioned zone- the root of the weld)



Applications (types of materials and thicknesses)

 Macrostructure of the welded joint (metalthickness 25 mm), magnification ~ 2
Single welding Bobbin Tool

Two side welding
 Macrostructure of a welded joint(metalthickness 32 mm), magnification ~ 2

 Macrostructure of the welded joint (metalthickness 35 mm), magnification ~ 2
Single welding Bobbin Tool

 Friction stir weldingcopper andaluminium welding



Welding of different thickness, dissimilar materials

1 мм. Д16Т 2 мм. АМг5

On the left:thickness 1 mm., alloy Д16Т
On the right:thickness 2 mm., alloy АМг5

The reverse side of the sheet

Right side of the sheet

1 мм. Д16Т 2 мм. АМг5



Sample of one-sided friction stir welding АМг6 thickness 30 mm



Friction stir welding tool
Tool parameters, method and modes of welding of plates of

aluminium АД0 grade
Thickness of welded plates , mm

25 25 32 35 35
Tool pressing force, kg 1600 - 1000 1500 1700

Tool rotation frequency, rpm 550 400 550 550 550
Tool movement speed, mm / min 150 70 150 150 150

Welding method 1стор Bobbin
Tool

2стор 2стор 1стор

Length of the working part of the
tool, mm

24 24.5 17 18 34

Shoulder diameter, mm 40 44 30 30 40



Suitable for welding profiles, panels and circumferential seams

FSW Station ESAB
(Put into operation in 2011)



It is used for the manufacture of cutting out shells of aluminium tanks

Weldable thickness,
mm 50
Welding length, mm 14000
Axial force, kgf 4000

Installation of FSW 14
(Put into operation in 2011 )



Weldable thickness, mm 50
Welding length, mm 3890
Axial force, kgf 4000

Installation of FSW -4ПЛ
(Put into operation in 2015 )



In cooperation with the National Research Tomsk Polytechnic University, a friction stir welding unitwith ultrasonic action has been developed.
Ultrasonic welding controlallows the operator to visuallycontrol all parameters of thewelding process on thecomputer screen.
All welding parameters arearchived, saved on thecomputer's solid-state diskand available for furtheranalysis.

Ultrasonic friction stir welding machine



Friction stir welding of the wheel blank

Friction stir welding attachment for the manufacture of compressed airreceivers



– Fits in the dimensions of a 30-foot container (9125x2438x2591 mm)– Assembled and disassembled in the workplace using its own hydraulic supports

Transportable unit Gabarit-A
It is used for the manufacture of cutting out shells of aluminium tanks



Transportable unit Gabarit-A
The unit is mobile, easily placed on any semi-trailer for transporting containers



By order of OJSC "RUZKHIMMASH", the walls and roof ofthe hopper car were made of aluminium alloy for thetransportation of bulk cargo.

Application of friction stir welding in car building



By order of TikhvinKhimMash JSC, two tank cars made ofaluminiumof АД0 grade 28 mm thick for concentrated nitricacid were manufactured and tested.
Welding of a 9200 x 8300 mmcard from 28 mm thickaluminium plates for themanufacture of a tank carboiler shell.

Application in car building

Elliptical bottom for tank wagons made of AD0 aluminium35mm thick



Friction stir welding complex "Ruzkhimmash"

The complex is equipped with two welding stations:
 Welding of profiles with a sheet
 Welding of shell cards

It is used for the manufacture of wagons



In the Nizhny Novgorod region, 2 pedestrianbridges were put into operation across thefederal highway M-7 "Volga". Each structure is38 meters long, 6.5 meters wide, and weighs 22tons, which is three times lighter than steelcounterparts.

Application of friction stir welding in bridge construction



Pedestrian bridge in Afonino, Nizhny Novgorod region



The use of friction stir welding to obtain a T-joint in the manufacture of superstructureelements solves the problem of welding aluminium alloy 1915T with a thickness of 10 mm at theabutment points of corner plates, wins in productivity, as a product, in energy savings and in therejection of the use of expensive welding filler.

Application of friction stir welding to obtain a T-joint



Orthotropic deck of 6082 aluminium alloy grade



Testing



Development of working documentation



Application of friction stir welding under water



Превосходство высоких технологий

Thank you for your attention!

web: www.sespel.come-mail: zaosespel@yandex.ru

Contanct info for supplementary infromation:

mailto:zaosespel@yandex.ru

