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Production capacities

"Cheboksary enterprise" Sespel "is the only enterprise in Russia that produces the entire range of
products for the transportation of various goods.

More than 1500 models:
- Cistern

- Tank semi-trailers

- Tipper semi-trailers

- Tank containers

- Grain carriers

- Tanks on chassis

We produce semi-trailers from aluminium
alloys,low-alloy and stainless steel. Its volume
varies from 6.5 to 89 m3.
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Compressed gas (propane butane) Tank trucks on chassis Tank containers



Aluminium alloy semi-trailers

Grain trucks

For bulk cargo Tipper semi-trailers

Vcscruzmb)



400

350

300

250

20

(@]

15

o

10

o

5

(@]

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

2012 2013 2014 2015 2016 2017 2018 2019 2020

Consumption of aluminium with friction stir welding 1500 tonnes/year
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Features of the FSW process

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.
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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
o o tool and the workpiece, the material is localy heated and softened and
,\‘,),ii,izzt:,ofr}ﬁ;t,’;i',:'V‘f,g,t,',(;nof during the rotation and movement of the tool along the axis of rotation,
metals.” of the material is mixing and moving from the front of the axis of

Date of publication of the description:

06/15/1967. rotation to the rear occurs.
Inventor: Y.V. Klimenko
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Patent of invention

AT EHT

HA H3OBPETEHHE

Ne 2686494

Cniocod ceapky TPEHHEM C lIepeMenIHBaHHEM CTBIKOBBIX
COeJIMHEH Ui AJIIOMHHHEBBIX CTIIIABOB

Iarentoodnanatens: JAKPLINOE AKUiOKEPHOE 00uLecmeo
"Yepokcapckoe npeonpusmue ""Cecnens"” (RU)

Anropu: Baxuaes Baadumup Anexcandposuy (RU), Apun
Aaexcandp Muxaicroeuy (RU), Osuuniuroe Buxmop Bacuwibeeuy
(RU), Ipucopves Muxaui Baaouvupoeuy (RU)

Jaseka Ne 2018136051

Ipnoprer wiobperenna 12 okTabpa 2018 .
Jlata rOCY1aPCTECHHON PETHCTPALIH B
TOCYAAPETBCHHOM PEECTpE HIoOpeTeHiH
Poccniickoii ener 29 anpens 2019 .
Cpok AeACTBHA HCKIMHTENHOTD NIPasa

na wiolperenne ucrekaer 12 okradpa 2038 .

Pyrosooumens Pedeparbron cayxcibt
NO UHAETIERIYATEHOL cobemsenHocmit
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Applications (types of materials and thicknesses)

of welding of plates made of 25 25 y) 35 35
aluminium of AZ0 grade

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 8 6,5

\

aluminium grade AZ0
Appearance of samples after the tests on static tension

TM = 25 MM, single

welded
™M =25 mm,
Bobbin Tool
» Sample after static bending
™ = 32 MM, tests in accordance with GOST

6996-66 (in the tensioned zone
- the root of the weld)
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Applications (types of materials and thicknesses)

Single welding Bobbin Tool Single welding Bobbin Tool
» Macrostructure of the welded joint (metal » Macrostructure of the welded joint (metal
thickness 25 mm), magnification ~ 2 thickness 35 mm), magnification ~ 2

»  Friction stir welding
copper and
aluminium welding

Two side welding

» Macrostructure of a welded joint(metal Vcecnsnb)
thickness 32 mm), magnification ~ 2



Welding of different thickness, dissimilar materials

On the left:
thickness 1 mm., alloy 4 16T

On the right:
thickness 2 mm., alloy AMr5
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Sample of one-sided friction stir welding AMré6 thickness 30 mm
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Friction stir welding tool

Tool parameters, method and modes of welding of plates of
aluminium A0 grade

Thickness of welded plates , mm

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 1ctop Bobbin 2cTop 2cTop 1ctop

Tool
Length of the working part of the 24 24.5 17 18 34
tool, mm
Shoulder diameter, mm 40 44 30 30 40

VCECHE('ID >



FSW Station ESAB

(Put into operation in 2011)

Suitable for welding profiles, panels and circumferential seams
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Installation of FSW 14
(Put into operation in 2011 )

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

Weldable thickness, 50
mm

Welding length, mm 14000
Axial force, kgf 4000
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Installation of FSW -4/
(Put into operation in 2015 )

Weldable thickness, mm 50
Welding length, mm 3890
Axial force, kgf 4000
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Ultrasonic friction stir welding machine

In cooperation with the National Research Tomsk Polytechnic University, a friction stir welding unit
with ultrasonic action has been developed.

Ultrasonic welding control
allows the operator to visually
control all parameters of the
welding process on the
computer screen.

All welding parameters are
archived, saved on the
computer's solid-state disk
and available for further
analysis.
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Friction stir welding attachment for the manufacture of compressed air
receivers
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Transportable unit Gabarit-A

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

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

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

Moﬁﬂnbnocm
~ . TpaH
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Application of friction stir welding in car building

By order of OJSC "RUZKHIMMASH", the walls and roof of
the hopper car were made of aluminium alloy for the
transportation of bulk cargo.
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Application in car building

pro

“HAVUHO-UCCNEAOBATENLCKUA UHCTUTVT
KENE3HOAOPOXHOrO TPAHCMOPTA»

(OAD «BHNIOKT) PykosoamTenio Mockosckoro
odca 3A0 «Ankoa CM3»

GH3HECA W HOBBIX TEXHONOTHiT

3 Mswunwexas yn, 10, . Mocxss, 129626
Ten.: +7 (495) 687-6555, +7 (495) 687-6456,
) 2620070

emalt: ru, wiwamlizht.cu
W26 s AL Doty . w A EOL AM. Jlpuuy
vam .
Tpecrencxkas 1a6. 10A
12331710 Mocksa, Poccis
Ha Ne911mw/57
or 10.12.2014 .

Vaaembiii Anexcanp Muxaiinoswa!

Ha Bam 3ampoc OTHOCHTENHHO BOSMOKHOCTH MCTIONB3OBAHMS CBAPKH

TPpeHHEM C MepemenH! M, Hapsiy C JpYTHMH BHJAMH CBApKH, IS

ro o s ncsomeors o s By order of TikhvinKhimMash JSC, two tank cars made of

e st gy w4 Gl aluminiumof A0 grade 28 mm thick for concentrated nitric
D acid were manufactured and tested.

H3TOTOBJICHHsI Ky30Ba Ipy:

3aMeCTHTE b FeHCPATHHOTO AMPEKTOpa —
Hauanshik [IKE OAO «(BHUVDKT» —A.M. Coxonos

Hen. Kowoxos AJL ora. TM
8(499)26043.99

Welding of a 9200 x 8300 mm
card from 28 mm thick
aluminium plates for the
manufacture of a tank car
boiler shell.

Elliptical bottom for tank wagons made of ADO aluminium35
mm thick

VCECI'IE('ID>



Friction stir welding complex "Ruzkhimmash"

The complex is equipped with two welding stations:
> Welding of profiles with a sheet
> Welding of shell cards
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Application of friction stir welding in bridge construction

In the Nizhny Novgorod region, 2 pedestrian
bridges were put into operation across the
federal highway M-7 "Volga". Each structure is
38 meters long, 6.5 meters wide, and weighs 22
tons, which is three times lighter than steel
counterparts.
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Application of friction stir welding to obtain a T-joint

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

rejection of the use of expensive welding filler.

Cxema KOHCTPVKTHBHBIX 3JIEMEHTOE TAEPOBOTI 0 CBAPHOIC COEOHHEHHA.

1, 3, 5 — ceapHBaeMble IHCTEL,
2, 4 —mogmoxka Oes paguvca;
6 —unactpvment CTIL

Maxpoctpyvkrypa Tagposoro ceaproro mea (1915T, 10 aoa)

VEEIHYCHHE ~ 4
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Orthotropic deck of 6082 aluminium alloy grade
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Testing

-~
3AKPLITOE AKUNOHEPHOE OBILECTBO @
VCEC”E”D ' YEBOKCAPCKOE NPEANPUSATHE “CECNENL" a,,\A
Poccun, PecrySnwea Hynawus, 428032, { 3

g n. 36, Ten. (8352)2: 62-26-38 7 I

3ABOJCKAA TABOPATOPHA
PesyaetaTe! nocrenoaEns Ne 693 ot 03 moms 2020r.

OfbexT HCCIEIOBAHHSA: KOHIDOTRHOE CBAPHOS COSJHHEHHE, CBapka -  OJHOCTODOHEHAL
mpoBefeHa Ha yeragoke CTIT-4TLTT macTpyMerToM 4977.59.006-1601 (amma pabosei 9acTa 16
).
Marepraz: OpTOTPOINHAR ILTHTA H3 AMOMHHHEEOTO CIIIAEA MapeH 6082
Peaaam: CHIA DPHEATHS HECTpYMeHTa - 2000 §T;

93CTOTA BPAIMEEHA HHCTPYMEHTA - 550 00/ MHE,

CEOPOCTE MepeMemIe T HHCTPYMeHTa - 350 M/MAH.
O6paen moce TepMoodpadoTin (T3akam® - 540°C, 1 wac, Boga. T HckyceTs cTapenns - 175°C,
16 macog)
Heas b CKHE CEOHCTEA. MAKPOCTPVETYPA.

Buemmnii BHA cBapHOro 00pasna NpPeICTARIEE HA PHCYHEE 1.

Prc | BHemHH BRI CBAPHOTO 00pa3sma.

1 Mexann4ecKne HCOLITAHAA

O0pasiEl IE MeXAHHMECKHX HCIBITAHHH OBUTH C)pe3cpOBAHE! CO CTOPOHE! KOPHA MIEA IO
TOMIIHHE TOTOTEH.

1.1 HcnerrasHe HA CTATHYECKOE PACTAKEHHE NMPOBOTHTOCH HA IIOCKHX oOpasmax Ges
TOOBOK, BHIPE3AHHBIX NIONEPEK CBAPHOTO MBA.
Pe3yIBTaTEl MEXAHIMECKHX HCIBITAHHH HA CTATHYMECKOS PACT/OKEHHE NPHBE/ICHE! B Ta0mmme 1.

Tabmema 1
Miuprna | Tommuma i Vemmme Tlpeaen
e 06p padoueit | paGoweit 362?1‘:;:’ PaIpyIIEHET OpOTHOCTH, OpEMETaHHE
wacra, ot | wacra, o | P ey i obpasma, xH MIla
1 19.7 6.6 1300 4428 3406 pazpymesme o0
P mmy
2 108 6.7 1327 42,53 3205
Tpetopammsa TOCT 8617-81 x cromasy Mapsa AJT35 (6082)
He Menee 314
(3aKayIeHHOE H HCKYCCTBEHHO COCTAPEHHOE COCTOARHE)

1.2 HcnemaeHe Ha CTATHYECKHA HIrHO CBapHOTO MEA mpoeomHiock mo [OCT 6996-66.
Tom ofpasma XXVIIL

Pe3yTETaThl MeXAHHIECKHX HCIBITAHN CBeIeHk B Ta0mmmy 2.

Tatmama 2

Ne Vo1 3armda.

s : Har

obp. Tpatyc UTHIHE TPeIHE TIPEMETIaHHe

1 34 00Hapy&eHa TpeliHEa B DacTHHYTOH 30He - THIEBaT

2 39 00Hapy&eHa TPelHEa THICIXBOCTE Ha

3 56 00HApYAKEHa TPEIIHE B DACTAHYTOI 30HE - KOpeEh

4 61 00HApY&EHA TPEIHHEA T
2 MakpocTpyKTypa:

VP2 CBAapHOIO IIBA IPeJCTaRISHA Ha PHCYEKE 1.
Ha marpomrmde HaOIFOJIRTCH YeTHIPe 20HEI CEAPHOTO COENHHEHHA. CBapHOE <«LIpO». 30HA
TepMOMERAHATIeCKOTO Bo3ZeficTEA (3TMB). 30Ha TepMETeCKOT0o BIHHHA (31B). OCHOBHOH
METALL

JlethekTOB CBAapKH B Z1pe MBa H H 30HE He 00HapY

pHC.1 MaKpocTpyKTypa CBApHOTO COSIHHEHHA, YBIHICHHE ~ 3,3.

3 TBepnocTs M0 CEYEHHI0

- OCHOBHO#H MeTatt — 107 HB 5/250;
-3TMB - 101 HB 57250:

- ceapHoe Axpo — 104 HB 5250.

3axTH9eREHe:
1 Ka%ecTBO CBAapHOTO B — YAORICTBOPHTETEHOS.
2 Kagecrso Tep D ~+ HCEYCC cTap — YAOEICTBOPHTEIBHOE.
HagarsHAK 1a60paTopHE H A Manos
3aM. HAYATEHHEA 1a00PaTOPHE M B Huxzrmama
Hixenep-1adopaHT H.A Ceprees

<
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Development of working documentation

VTBEPKJIAIO

Tenepansueii MpekTop
AO "OK PYCAT TI"

/ AB. Hankus

1. OGwas sndopmauns

L1 O6wan ners HHOKP: p cihepbl np CIT 443.1325800, 2019 «MocTH ¢
mncxpyxuumu W3 alloMUHMHEBLIX CITaBoD. Tpasuna npoexTHp Ha 1p
MOCTOB, H3 ‘0 cntapa EN AW 6082 T6 (no roct
4784 2019) TYTEM I Hx o CBOHCTB, OUEHKH KOPPO3HOHHOM
CTOMKOCTH Y3NOBBIX COCAMHCHHH, CTATMMCCKMX M YCTAMOCTHBIX HWCTIEITAHWIA 2NEMEHTOR
KOHCTPYKUMI 1 Y308, W3 IAHHOTD CIaBa.
2. 3anaun HHOKP
2.1 TTpoexThp M HAY4HO-TEX] comp HATOTOBAEHHA OPTOTPOIHBIX MIHT M3

ATOMHHHEBBEX. CIITABOR,
211 Ananus Mesmynay 0 OMEITA AT M SKCTINYATAUAK OPTOTPOMHEIX MIHT.
2.1.2  TIpoeKTHPOBAHHE KOHCTPYKLMI OPTOTPONHBIX MIKT H COMIACOBAHHE G WCNIONHHTENEM
napameTpon o5op; JINA X M3T
213 YncrenHoe MOnETMpOBAHHE paboThl uprurpolmux ILIMT HA CTATHYECKHE M YCTANOCTHEIE
BOAACHCTEHA.
2,14 PaspaGoTka KOHCTPYKUMA COCAMHMTCIBHEIX Y310B OPTOTPONHEIX [UIMT W Y3ioB
K HECYTIHM KOHCTPYKIHAM.
22 Mcmeuusmme HIMKO-MEXAHHYECKHX CBOMCTE JMEMEHTUR KOHCTPYKUMI M coefuHennii w3
0 CNNABA NIPH SKCILY. IX BOIAEHCTBHAX HA MOCTOBBIE KOHCTPYKLIAK,
2.2.1 CratucTHUuccknil  aHanus  (M3HKO-MEXAHIIECKHX M TPOMHOCTHEIX  XAPAKTEPHCTHK
0 CIaBa OTCHCCTBCHHOIO NPOMIBOACTEA HA OCHOBAHHN

0
JEHHBIX 3aBOJ0B H3TOTOBHTENCH.

2.2.2 Onipejie/ieHHe NAPAMETPOB CBAPHEIX COCHHHEHH.

2.2.3 Onp e XapaKTEepHCTHK,  YIapHOR  BAIKOCTH M
npn'mucmw( CBOMCTR CBAPHEIX 30H.

2.3 CratHyeck#e W YCTANOCTHBIE  MCIBITHHHA  SAEMEHTOB  MOCTOBRIX  KOHCTPYKUMH  ®
COCAMHHTCIBHBIX Y3108,
2.3.1 Henurranus OpTOTPOITHEX MUTHT H COEIMHHTENBHEIX Y3N0B Bed J0pokHOro NOKPLITHA.
2.3.2 MicnibitaHus OpTOTPONHEIX TUIHT W COEAMHHTENBHEIX Y3IOR C OPOKHEIM IOKPRITHEM.
2.3.3 MenbiTanus ceapHbs " i HA BHICOK) Gorrax.

2.4 Onpeaenenne KOPPOIHOHHOH CTORKOCTH Y3NOB KOHCTPYKUMA B 9KCTPEMANIBHBLX TCMIICPATYPHO-
BIGKHOCTHBIX YCNTOBHAX

254 0 Xapakrepa  padoTEl  MOCTOBEIX  KOHCTPYKUMA M3
0 crnapa, P Ta i W
ANA PACYETA HA BETPOBBIC K CEHCMHMECKHE HATPYSKH,
2.6 HayuHo-TeXHHYCCKOE  COTIPOBOKACHHE MPOCKTHP HoCrp Ba P o
MOCTA H3 AMOMHHHEBOIO ClUlaBa.

Dkenepumentanchas vacts HUOKP no peanusaumu BilenepedmcneNHBX 3a1ay Nojnemar
BRINQIHEHUIO B Xo/e 7 tanos (cw. n.3).

3, Cocrae n P TANLHBIX paboT
3.1 3ran 1. Onp du X Xap: PHCTHE 0 p BAIKOCTH
'0 IPOKATA 4 0 eniasa AW 6082 T6

Tosnscw mpencTasimencil Cropon:

Or 3awavin___________ [ QL Macnon

D 1 e
Or Henonuurena: ’Z{%)’ZK ! AB. Koprun

092GLiM

26212,

170218

S 15“.

+-R3* mm

x-R13* mm
0-R10* mm

2
3.t
4.t
5.

papvy

1. *Pa3amepbl 0GECNeUMBaIOTCS UHCTPYMEHTOM.
. **Pasmepbl Ans NOCTPOEHUA.

CTeHOK 5MMm.
R0,3* Mm.

*lm:m.umcm( o >
aF i

°D\

Y
. MpenenbHbIe OTKNOHEHWUs NonepeyHoi KpUBU3HL! He Gonee 1,2 MM,

T 6. MpepenbHble OTKNOHEHUA NPOONBHOM KPUBUIHBI HE AOMKHb!
H npesbiwats 1,5 MM Ha 1M AnuHbl, Ha AnuHe 6 M He Gonee 3,5 Mm,
H npy AnuHe cebilwe 6m He Gornee Smm.
g 7. fonyck Ha ckpyTky He Bonee 2,5 MM Ha 1M annHbl,

Ha anvHe 6m He Gonee 6MM, Npyu AnuHe ceblwe 6m He Gonee 8MM.
B 8.0 b P no MOCT 8617-2018.
i
| CornacoBaHo:
Il Tlomags , |Teoperteckas maccal I'pynna Tlepumerp | Mwamerp onscan. ingp
i concima, om® || Maunmm AJI3S, k. prcannil, My | OXPYAHOCTH MM | saxmaska
1 118,27 32,05 ocobas 1038 3487
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Application of friction stir welding under water
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Thank you for your attention!

Contanct info for supplementary infromation:

web: www.sespel.com
e-mail: zaosespel@yandex.ru
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