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OKRETNO POSTOLJE

Uvod .

* Opcenito, okretno postolje je element vagona koji
omogucuje laksi prolazak zeljeznickih vozila kroz zavoj
smanjujuci trenje i trosenje izmedu kotaca i tracnice.

Na okretno postolje vezani su osovinski sklopovi i vucéni
motor vozila.

—— — RCK/J Eouuicam:
—— E— KoMPETETNOST!

——> SLAVONIKA51

Cay -
e 2
> o
s UCINKOVITI CTUF H
YUOSKI | FONDOV! H (=
F | potENCIALI Fr

www.esf.hr Projekt je sufinancirala Europska unija iz Europskog socijalnog fonda.

Regionalni centar kompetentnosti ,Slavonika 5.1” — UP.03.3.1.04.001

22/11/2022



TUVNORD

CERTIFICATE

Welding of railway vehicles and
components according to EN 15085-2

TUVNORD/15085/CL1/119/07/6

TUV NORD Systems GmbH & Co. KG hereby certifies that the welding company

Duro Pakovic Specijalna Vozila d.d.
Dr. Mile Budaka 1

35000 Slavonski Brod

Croatia

meets the requirements of the TNS-EN15085 certification scheme for the scope specified.
The scope of application can be found on the following page.

EN 15085-2 classification level CL1
in the type of activity D, P, M, S

validity: 2022-06-21 until 2025-06-30

date of issue: 2022-06-21

File number: 8120491120
Customer number: TN1523

Lead auditor: Engineer BOCEK
Auditor: Dipl-ing. ZABROCKI

/‘\ Digitally signed
v by Hoffmann Dirk
Dipl.-ing. HOFEMANN

certification body
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TUV NORD Systems GmbH & Co. KG, GroBe BahnstraBe 31, 22525 Hamburg, GERMANY
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UZDUZNI NOSAC

POPRECNI NOSAC

SUSTAV VODENJA KOTACA

SUSTAV VODENJA KOTACA
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Poprecni nosac
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CRTEZ POPRECNOG NOSACA
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SASTAV POPRECNOG NOSACA
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PLAN ZAVARIVANJA POPRECNOG NOSACA

- Zavarki prije sastovijonjo zavara Plan zavarivanja bri: PZ121-3
 Zovairt u poficloneru rover © - Poiota) A Revzija: 0 DDSYList 1/1
- ckrenutl noad za 90° | zovarkl zavar @J @ @ - Poloza) B Polozaj B Polozaj C J

= ckrenutl nosaé za 180° | zavarltl zavar @ @ @ - PoloZa] C Ozraka T;pag Y25 Lsi
PolozoJ - Dior  Popreéni nosaé - otvoren
= Mlesto zo postavijanje 2lga zavarivala. -
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Duro Dakevk: Speclalna Vozla

Izredio: Marlo JagnJic dipling
Datum: 0512021




WPS POPRECNOG NOSACA

UPUTA ZA ZAVARIVANJE

-mmn nm“c‘ WELDING PROCEDURE SPECIFICATION

‘e
y llulnl

OKRETNO POSTOLJE 10
BOOGIE m‘ﬂ No.
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Welding procedul
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SUSTAV
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ZAVARIVANJE MANGANSKE PLOCICE
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. Reg.0zn GoK. / ISPITIVANJE STRUKTURE
BURS BAKSYE: UPUTA ZA ZAVARIVANJE sy Gefligeamtrelichung
<)) fspEClInLnAITEIPN WELDING PROCEDURE SPECIFICATION T7ANK 21
. SEERBEL (WPS) § Macrostructure
Objekt Crte2 broj
Otiect OKRETNA POSTOLJA Supporting crawing No. 00622851.1.10
Postupak zavarivan)a MAG(135) Osnovn! materijal / Base metal TUVCROAT!A iy
Welding procadurs Ozraka Gnpa Dimenzia ! debfina d.o.o. : i SLIKA BROJ:
= == " Growp |  Dimension Tnickness PQR-158/21-1 & . —— BidNr.
Priadajuley 124A121 KS r.
oPPoms WP e Picture No
A1n12 GR:8.3+12 LM 20+LM 7 ’
Ime zavarivata 2
ok E260-450-MS-C1
Tip procesa Simbol wrste spoja Poloaj zavarivania
Wekaing process type e Sign of joint design AN Welding position PB POVECANJE:
Vergrésserung
froodopias FW KUTNI ———y Enlargement  4x
Detal] pripreme Zijeba / Joint sketch Redoslijed zavarvanja / Weiding sequence
50 P
. - ST
\\;R \\\\\ \\ \\,\ \\ '\\ \\\ \,\ \\ \} X ”\\ '\\ ) ‘\\ ORI 8
NN N RN \§~ NN NN

; \ﬁhl pina [ Srzina : ISPITIVANJE TVRDOCE  HV 10
 polartet o] © ; m A [ Hértepriifung
2 AL - Hardness testing
loci+)  |12-14 25-30
P —
|
w221
x{-206 SLIKA BROJ:
Dodatni | pomo¢nl matertjal Temperatura predgriavania RT 120°C o x+-210 Bild Nr.
Fllier and auxilaries metal Preheat temperature g? Picture No.
222x 2
Naziv | proizvodal |Medusiona temperstura )
Fiakorasion a6 masih INERTFIL 307LSI PR prus e MAX °C 23k /219 T
/ 213
Kiasifkacts [EN1a323-A-G 188 Mn wx x :
Casifcation 307Lsi obraga P [ Y POVECANJE:
bisin : ergrosserung

= Ne/NoG 208 Enlargement
Coattype ‘ i \380 33 161
Sastay pratka Tehrika reda Rawo/ Sting el 7%
Flux composition Welding technique Ninanje / Wave bead s

: : R i NAGRIZANJE:
Promier i vrsta W-2ica Iuat. inna gusianics mm Atzung
Size and type W-wire Max IpyEtwidh A Acid
Susenje DM Lidtane
Todry M Wm‘&
78t plin 1 za8ita korjera M12-EN ISO 14175 W Mo Ja00ifriReN e CIACENIE
Shieiding gas / Backing gas I597,5W2,5%c02) B esparosd S }
Napomena | Comment: * & *x Standard / Norma

& L EN 9606-1/ EN 15614-1
lzdanje / Edition lzradioPrepared by MARIO JAG ipiing.AvE: || Odonrio / Ratify = B e rowoon
1 Dotum/Dstec  11.06.2021._~ .~} ||| |Datum / Date:

\
- \




INERTFIL 307

MIG-MAG Wires

Stainless and Heat resistant steels D 0 D A T N I M A T E R I J A L

Inertfil 307 stainless steel sodd wire is suitable for welding dissimilar steels, hardening and tempering steels, 13% Mn

steels, Cr steels and baliistic steels. Good mechanical properties and wear resistance. Used for buffer layers. I N E R T F I L 3 0 7

 ——

see Appendi, Classification Society Approvals, for details pag. 521

All-weld metal Mechanical Properties

As Weided
(Gas test: Acc. To EN 438 M13(Cargai1)

Shielding Gas: Acc. To EN 439: M13(Cargal1)
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PODUZNI NOSAC
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UPUTA ZA ZAVARIVANJE

:
() iy, | WELDING PROCEDURE SPECIFICATION -

TLEARRSH) RAh S FRNRIiEN (wps) 01-LNK-21

= BO0GE oo g | o |
BOOGIE Supparting arawng No. i
Postupakzavarivania | MAG (135 Teno paetie Bse e
oy o e (wlemes
S oo
_

(Weider's name

Tip procesa = SImbol rste spoja PolZa) zavarvania

Vrsta spoja ~ Nalin Zebijenja

E T e I

Detalj pripreme Zlijeba / Joint sketch Redoslijed zavarivanja / Welding sequence

250-270

Dodatni i == el
Filler and auxillaries metal
CARBOFIL 1 GOLD,

/AR BRUSITI
Standard / Norma
EN ISO 9606-1/EN 156141

Odobrio / Ratity
Datum / Date: 07.06.2021.
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I DURD DAKDVIE
y [SPECIJALNALTKAIN: T

SLAVONSHE BROD S HRVRISER

Work test report (according to EN 15085-4)

TEST SITE:: Marking work. examx: Sample number:
Puro Pakovic Specijalna Vozila RP-01-21 RP-01-21

Weld procedure. WPS: 01-LNK-21 Part: Y25
Annex No. 2 weld. plan RP-01-21

Zarodinski Marko semp: U131 |

29.01.1988. Personal 110784624
number:

Welding Additional Quter diameter

S el el
Sheet metal or Protective M21 Position

e [ o™ | consa | vemg ||
= ™ == - [= =
weld: materials: underlay:

material:

Defects in the cover layer and in
the root of the weld

Working test performed and evaluated in accordance with standard EN 15085-4 and DVS 1621
Evaluation: V - satisfactory, N - unsatisfactory

CERTIFIKACIJA ZAVARIVACA

4.2.4 Production weld tests to demonstrate the skill of the welder

For welds which require a special skill in welding and are not specified in standards EN 287-1 or
EN ISO 9606-2 to EN ISO 9606-5, production weld tests are necessary to qualify the welders. The testing of
the production weld tests shall be carried out as specified in EN 287-1 or in EN ISO 9606-2 to EN ISO 9606-5.
If the testing cannot be carried out according to these standards the responsible welding coordinator should

specify the testing. EN 287-1 or EN ISO 9606-2 to EN ISO 9606-5 applies to the range and the duration of the
validity and the prolongation.

Production weld tests for the qualification of welders (depending on their specific tasks) may be necessary:

— for HV or HY welds on T joints;




Slavonski Brod, 08 : Stranica 1 od 2

ZVJESGE O ISPITIVANJU | MACRO STRUKTURA
REPORT OF TESTING p——

broj:
" MG - 93122

. : AL Gefilgeuntersuchung
NARLLIIE L ,DURO DAKOVIC SPECIJALNA VOZILA d.d. - Slavonski Brod Macrostructure

|
p 70100843-592 od 22.02.2022, “wp"

PREDMET: Ispitivanje makrostrukture dostavijenog uzorka oznake PZ 1/3, postupak SPECIJALNA

SUBJE zavarivanja MAG (135), poloZaj zavarivanja PA, zavarivaé: Milo$ Partila VOZILA d.d.
osnovni materijali: S355J2+N, t=10 mm, $arza: 2108440 PZ 1134 ok SLIKA BROJ:
dodatni materijal. CARBOFIL 1 GOLD, ¢ 1,2 mm, Sarza: C1MG213422 . : Bild Nr.
WRPS br.: 016-DB-07/1 Picture No.
Norme: DIN EN 15085-4: 2008-01 (EN 15085-4: 2007 (E)),

EN iSO 96086- EN ISO 17639: 2013,
POVECANJE:
Vergrésserung
Enlargement 28x

NAGRIZANJE:
Atzung
Acid

Na dostavljenom uzorku oznake PZ 1/3 (slika dolje) prema normi DIN EN 15085-4: 2008-01
(EN 15085-4: 2007 (E)), todka 4.2.4. ispitana su tri makrouzorka. Pozicije su oznagene na slici ISPITIVANJE STRUKTURE
dolje. o } _ oz Gefiigeuntersuchung

n the submitted sample marked Pz (picture N EN 15085-4: 2008 Macrostructure

“D.0."

SPECIJALNA }
VOZILA d.d. SLIKA BROJ:
Bild Nr.

Picture No.

| POVECANJE:
R : i 2 Vergrosserung
= ‘ AT AR A AP i) Enlargement 28x

b P2 4/3 PARTILA
NAGRIZANJE:

Atzung
Acid

. JB europsi sTRUKTURNI
| NVESTICISKI FONDOVI
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30TIZACIJA TWIN PROCES
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Kut 45°
- Kut od 45°je ucinkovitiji za brzinu zavarivanja od kuta 50°
- Ima dovoljno mjesta za MAG pripajanje

- Penetracija je garantirana
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Dupli HV 6 zavar (K zavar) ZAZOR
- debljina: 12mm
- kut 45 °
-nos 1.5 mm
-zazor 1,25mm

*Penetracija je garantirana

N

Parametri zavarivanja:

Twin proces

Zica G3Si1, 1.2mm
Plin M21

1 zica 359A, 27.6 V,
2 zica 230A, 25.4V

._—-—______~
c:h Rc K REGIONALNI CENTAR

HKOMPETENTNOSTL

Brzina zavarivanja 85m / min ——»= SLAVONIKA51
Pozicija zavarivanja PB o,
www.esf.hr Projeks e sufinancirala Europska unija iz Europskog socalnog fonda.
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Dupli HV 6 zavar (K zavar) ZAZOR 2mm

Zavarivanje s istim parametrima kao i prethodni
testovi

Zazor 2mm

Zbog prevelikog zazora, materijal gori i nije moguce
zavarivati s takvim razmakom
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Poslije zavarivanje

Zavarivanje preko ponovno smo
velikih pripoja. odradili Mackro
ispitivanje.
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USPOREDBA RUCNOG | ROBOTSKOG ZAVARIVANJA

| Sto je 450
vagona Kapacitet SADA
godisnje.

| to je 1800 Kapacitet u

vagona BUDUCNOSTI
godisnje.

Sto je 900 okretnih

postolja godiSnje

Sto znadi da
mozemo
proizvesti 1800
poduznih
nosaca godiSnje

Vrijeme
pripajanja=> 30
min

Vrijeme
zavarivanjai
manipulacije

=>90 min

Sto je 3600
okretnih postolja
godisnje

Sto znadi da
mozemo
proizvesti 7200
poduznih
nosaca godiSnje

Vrijeme
pripajanja=> 30
min

Vrijeme
zavarivanjai
manipulacije

=>30 min

Totalno vrijeme Totalno vrijeme

za jedan za jedan
poduzni nosac P poduzni nosac
=>120 min — — RC K[ ESioaucis =>60 min

— —
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Zakljucak

« Zbog buduceg povecanja
proizvodnje vagona bit ¢e potrebno
zavarivanje na robotskoj stanici.

Razlozi:
« Stalni odlasci i dolasci zavarivaca,
« Kvaliteta zavarivaca je sve niza.

* Robotsko zavarivanje omogucuje
konstantno kvalitetno zavarivanje -
Ljepsi zavar

- Sto je najvaznije brzina zavarivanja
koja je veca od ru¢nog zavarivanja.

HURD DAKDVIE
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HVALA NA i
POZORNOSTI -

« Mario Jagnijic dipl.ing. IWE

* mario.jagnjic@ddsv.hr
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