VYSKUNMNY USTAV ZVARACSKY
WELDING RESEARCH INSTITUTE

Zadavatel VISIO systems s.r.o.
Customer: Siroké 1..
082 37 Siroké

PROTOKOL O SCHVALENI POSTUPU ZVARANIA

PODI’A POZIADAVIEK STN EN ISO 15614-1; UROVEN: 2

REPORT ON WELDING PROCEDURE QUALIFICATION
IN ACCORDANCE WITH EN ISO 15614-1; LEVEL: 2

Skuska ¢.: WPQR-VUZ-211/18/2822

Test No.: WPQR-VUZ-211/18/2822

Protokol o kontrole pozostava z 9 stran + 16 priloh podl'a zoznamu na strane 9
Report on inspection consist of 9 pages + 16 supplements according list at page 9

Charakteristika zvarového spoja:

Weld joint specification:

Druh spoja: FW-P, jednovrstvovy kitovy spoj plechov
Joint type: FW -P, single-layer fillet welds of plates
Zakladny material: $355J2C+N, h=10,0 mm
Base metal: S$355J2C+N, h = 10,0 mm
Spoésob zvarania: 135 - MAG
Welding process: 135 - GMAW
Zvaraci material: Tysweld T20/SG2
(EN 14341-A: G 42 4 M21 3Si1)
Wecding consumable: Tysweld T20/SG2 (EN 14341-A: G 42 4 M21 3Si1)

Datum zvarania: 19.02.2019
Date of welding: 19.02.2019

Vysledky skusok:
Vysledky skusok skuSobnej vzorky vyhovuju Standardnym poziadavkam normy
STN EN ISO 15614-1 (turoven 2). SkiiSkami nebola hodnotena vhodnost’ zvaranych

materialov ani zvarového spoja pre pracu v konkrétnom prostredi.

Test results: The results of tests of the test specimen have met the requirements of EN 1SO 15614-1 standard
(Level: 2). The tests didn’t assess the suitability of welding materials and welded joints for the work in actual
environment.

Zaver:
Poziadavky normy STN EN ISO 15614-1 v zakladnom rozsahu boli spinené.

Conclusion: Recquirements and the basic requirements of EN ISO 15614-1 standard have been met.
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Bratislava, 06.03.2019 -1- Approved by:
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VYSKUNMNY USTAV ZVARACSKY
WELDING RESEARCH INSTITUTE

SCHVALENIE POSTUPU ZVARANIA (WPQR)
OSVEDCENIM O SKUSKE

WELDING PROCEDURE QUALIFICATION RECORD (WPQR)
BY A TEST CERTIFICATE

WPQR &.: WPQR-VUZ-211/18/2822

WPQR No.:  WPQR-V(Z-211/18/2822
Predbezny postup zvarania vyrobcu (pwps) Cislo :
Preliminary welding procedure specification (pWPS) Number: pWPS—VIS—2—201 9
Na
Virobea o VISIO systems s.r.o.
Manufacturer Adresa & .
Address | 082 37 Sirokeé 1

Druh vyrobku / Norma vyrobhku
Product from / Standard

EN 1090-1; EN 1090-2;
EN 1993-1; EN 15085

Spec. poziadavky
Special requirements

NV 1/2016; PED, 2014/68/EU

Rozsah schvalenia Extend of approval

Spésob zvarania STN EN 1SO 4063 135 - MAG (koren)
Welding technique 135 - GMAW (root)
Druh spoja podl'a STN EN ISO 15614-1 Polohy zvarania podla STN ISO 6947
Joint type according lo : Welding positions according to:
Kuatovy zvar plechov PA PB PF PC
FW-P
Kutovy zvar rar PA PB PF PC
FW-T
Rozsah schvalenia jednovrstvového katového zvaru ,a“ od 3,0 do 6,0
Range of approval for single-layer fillet welds ,a* from 3,0 to 6,0
Hrabk Vonkajsi pri v v
o) | 20 od 3,0 do 20,0 [z od 500 vyssie
od do Ll from 3,0 to 20,0 od do BM1 from 500 up
Thicki Outer di Q&3
"nss| zm2 od 3,0 do 20,0 e z2m2 od 500 vyssie
fom to | BM2 from 3,0 to 20,0 from fo BM2 from 500 up
. , | Oznacéenie podla [Skupina/ podskupina] Normy ASME inej normy Poznamky:
Za kladny Designalion acc.to Group / sub-group ASME Slandard other standard Ocele skupiny 1 vyhovujice
e : poziadavkam STN EN I1SO
material o ! 1712 M - S355J2C+N | 15614-1, East 8.3.1.
Notes:
Base M2 1 Also steels of group 1 meeting
metal plid 1712 M - S355J2C+N | requirements of EN ISO 15614-
1, part 8.3.1.

, , | Oznagenie podla Priemer [mm)] Normy AWS A5.18-93: Normy EN 14341-A: Vyrobcu
Prldavny Designation acc.to diameter [mm] | AWS A5.18-93 standard: EN 14341-A standard: Manufacturer
material | P 142 ER70S-6 G 42 4 M21 3Si1 | Tysweld T20/SG2
Filler metal PM2

FM2 - - c -
Oznacenie podla Poznamky Vyrobcu
Designalion acc.to EN1SO 14175 Notes Manufacturer
Dehrannypiyn | tavivo M21 Ar 82,0% + CO; 18,0% CORGON 18
Shielding gas / flux
Zvaraci prad druh / polarita — Tepelny prikon min. - max. [kJ/mm] :
Welding current type/polarily [+ Heat input min. - max. MAG: 1,17 - 1,95
Predhrev [°cl it 40 Medzihtisenicova teplota [°C] i
Preheal - Interpass temperature

2 i Teplota Zotrvanie Rychlost’ chrevu Rychlost' chladnutia

Tepelné spracovanie zvaru Temperalure Dwell Heatling rate Cooling rate
Weld heat treatment [0 C] ["'Iil'l] [ OCH]] [ DC”‘I
Zihanie . _ . B
Annealing
Iné adaje: ' Tiez ocele vyhovujiice poZiadavkam STN EN ISO 15614-1 &l. 8.3.1
Other data: " Also steels mesting requirements of EN 1SO 15614-1 article 8.3.1

T80-VUZ-2011




VYSKUMNY USTAV ZVARAGSKY
WELDING RESEARCH INSTITUTE

SCHVALENIE POSTUPU ZVARANIA (WPQR)

OSVEDCENIM O SKUSKE
WELDING PROCEDURE QUALIFICATION RECORD (WPQR)
BY A TEST CERTIFICATE

WPQR é.: WPQR-VUZ-211/18/2822
WPQR No.: WPQR-VUZ-211/18/2822

Potvrdzujeme, Ze skiiSobné vzorky boli pripravené, zvarené a dostatoéne odsk(sané
v sullade s poZiadavkami normy STN EN ISO 15614-1 a vyhoveli kritériam.

We confirm that the test specimens were prepared, welded and subsequently tested in
agreement with the requirements of EN ISO 15614-1 standard, and here met the criteria.

V Bratislave diia: 06.03.2019

In Bratislava on: 06.03.2019
. :/'/.: ,,,-'jf""—:—_ V '/
T e )
. i ] ) i RN IeT SATAR t\fji;""'
Skasobny organ (meno, podpis): Ing. Pavol RADIC VYSKUMNY USTAV ZVi .t:;’\. SK
| il CERTIWELD - Certifikatnyg organ
sysiéinoy manazérstva
Ratlanska 71, 831 02 Bratislava
gl
Examiner (name, signature): Ing. Helena RADICOVA, PhD.
Preskamal: Ing. Anton SOSKA
Inspect by:
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VYSKUMNY USTAV ZVARAGSKY
WELDING RESEARCH INSTITUTE

PROTOKOL O SKUSKE ZVAROVEHO SPOJA
RECORD OF WELD TEST

WPQR ¢&islo;
WPQR Number:

WPQR-VUZ-211/18/2822

robcu (pWPS)

(pWPS):

PredbeZny postup zvarania vy-

Preliminary welding procedure specification

pWPS_VIS 2 2
019

Cislo:

Number:

Norma vyrobku
Standard

EN 1090-1; EN 1090-2;
EN 1993-1; EN 15085

$pec. poziadavky
Special requiremsnis

NV 1/2016; PED, 2014/68/EU

Sposob zvérania podlia STN EN IS0 4063
Welding process accarding to:

135 - MAG

135~ GMAW

2aktadny matedal ZM1/ZM2 Druh zvarového spoja FW-P, kutovy spoj plechov
Base Melal BM1/BM2 Weld joint type single-layer fillet welds of plates
Oznatenie ZM S355J2C+N + Hribka materiglu h1/h2 10.0 / 10.0

Marking BM Sas5J2C+N Malerial thickness  [mm} ’ )

Skupina / Druh Priemer tir D1/D2

Group /Type 12 + 1.2 Tube diameter  [mmj -1 -

Poloha zvérania PB Meno zvarada Jaroslav BALUCHA

Welding position

Welder s/operator’'s name

Vyrobea / miesto
Manufacturer / location

VISIO systems s.r.o.

082 37 Siroké 1

Tvar vzorky Specimen shape

Lo |

h - rozmer zvaru

Postupnost' zvarania Welding sequence

Priprava zvarovych pldch: trieskové obrabanie, brisenie
Weld edge preparation: Machining, grinding

Weld cross section:

Prierez zvary [mm?] :

t; [mm] t [mm) b [mm] h [mm] o [°] ¢ [mm)
10,0 10,0 0-05 4 90 -
Parametre zvarania
Welding parameters
Hiisenice Spdsob Pridavny Zvaraci Napétie Prad / Rychlost zvd- Tepelny Tepelny prikon naso-

zvarania material prud polarita rania prikon beny faktorom tepelnej
iéinnosti k (EN 1011)
Beads Welding | Filler Metal |  Welding Voltage Current Welding Heal input Heal input multiplied by
process otrrent polarily speed Thermal efficiency
{mm] {Al V] [mmys} fkdimmy} factor k (EN 1011)
1 135 1,2 250 25,0 =/+ = 4,00 1,56 1,25
Oznadenie podla Normy AWS A5.18-93: Normy EN 14341-A; Vyrohcu
Designalion by AWS Ab.18-93 slandard: EN 14341-A standard: Manufacturer
Pridavny ]
Material ER70S-6 G 42 4 M21 3Si1 Tysweld T20/SG2
Filler
Melal " " =

T80-VUZ-2011




VYSKUMNY USTAV ZVARACSKY
WELDING RESEARCH INSTITUTE

PROTOKOL O SKUSKE ZVAROVEHO SPOJA
RECORD OF WELD TEST

5 7 Predbezny postup zvarania
WPQR Number: 211/1812822 Preliminary welding procedure specifi- = =t
cation (pWPS): Number:
Vylet zvaracieho drétu [mm] 10 -15 Max. vykyv horaka [mm] 3
Stick-out - Max. torch weave
Sklon horaka 9 70 — 90 Podrobnosti o pulznom zvarani
Torch inclination - Pulse welding details -

OCHRANA ZVAROVEHO SPOJA
Weld zone prolection

Drazkovanie
(sposob, parametre)
Gouging
(process, parameters)

Direct Prolection Gas
/Flux

14175: M21

CO;,18,0%

Oznacenie ZloZenie Prietok / su$enie
Specification Composition Flowrate / drying
[ I/min] /[°C/h]
Priama ochrana plyn A 0
: r 82,0%
/ tavivo STN ’
EN 156 ¥ 1217

Korenova ochrana
Root Protection

brasenim

grinding

Volframova elekiréda Typ Priemer [mm)]
Tungsten Electrode Type " Diameter B
Teplotny rezim
Thermal parameters
Teplota Medzihts. Dohrev Tepelné spracovanie po zvarani
predhrevu teplota Post heating Post weld heal treatment
Teplota Zotrvanie Prostredie Teplota Zotrvanie | Rychlost | Rychlost
ohrevu chladnutia
Preheat Interpass Tempera- | Dwell time Environ- Tempera- | Dwell time | Healing Cooling
temperature ture ment ture rate rate
Lc Y [’ C] [min] [°C] [min] [Ch] [* Ch]
min. 10 - - - - - - - -
Iné informacie: Vzorka zvarena dia: 19.02.2019
Other information: Specimen welded on :  19.02.2019
Vyrobca (meno, datum a podpis): Dria:

Manufacturer (name, date and signature):

Skusobny organ (meno a podpis):

VISIO systems s.r.o.

Examiner (namo god.signafuelistay zvilngskélena Radicova, PhD.
CERTIWELD - Ceriifikatny organ
systémoy manazérsiva
Pertanala 71, 821 02 Bratisiava

On the day of:

Dia: 06.03.2019

On the day of: 06.03.2019
T80-VUZ-2011



VYSKUMNY USTAV ZVARACSKY
WELDING RESEARCH INSTITUTE

RESULTS OF WELDED JOINTS TEST

VYSLEDKY SKUSOK ZVAROVEHO SPOJA

Cislo WPQR: ' . Cislo pwWPS: pWPS_VIS_2_20
R Mo WPQR-VUZ-211/18/2822 | (oo " 19
Norma vyrobku EN 1096-1; EN 1090-2, Spec. poziadavky NV 1/2016; PED,
Standard EN 1993-1; EN 15085 Special requirements 2014/68/E4)
a. Nedestruktivne skusky
a. Nondestruclive tests
. Cx Norma skusania Protokol &.: Hodnotenie
Metoda skiisania Test Standard Protocol No.: Evaluation
STN EN ISO 17637
izus 51/2019 VT .
3;;:;?'25822223:"' STN EN ISO 5817 22019 vyhovuje acceptable
STN EN ISO 15614-1
S STN EN ISO 3452-1
apilarna skuska :
Penelrani Tost STN EN 1SO 23277 5212019 PT | vyhovuje acceptable
STN EN ISO 15614-1
" ticka pradkova metéd STN EN ISO 17638
Monotic Test oo STN EN 1SO 23278 212019 | vyhovuje acceptable
STN EN ISO 15614-1
Skaska preziarenim ) } )
Radiography Examinalion
Uit Kova skusk STN EN ISO 17640
razvu skidka .
Ulirasonic Examination STN EN ISO 11666 2/2019 vyhovuje accepiable
STN EN iSO 156141
b. Skuska tahom Podla STN EN ISO 4136 Protokol &.: Nepozaduje sa
b. Tensile test According o ENISO 4136 Protocol No.:  Nol required
Teplota sktsania {"C): Kritérium:
Test temperature Crlerion:
Skus. tyd Rozmer / Prierez Rm Miesto | Charakler .
¢islo-poloha priemer Cross lomu lomu Poznamka Hodnotenie
Test har. Dimension/ | seclign Fracture | Fraclure .
No.- position diameter [mm2] [MPa]) location mode Note Evaluation
c. Skaska lamavosti Podra STN ENISO 5173 Protokol &.: Nepozaduje sa
¢. Bend test According to EN ISO 5173 Protocol No.:  Not required
Priemer itha D [mm]: Kritérium:
Manrel diameter Criterion:
d. Rozbor strukfury Doklad - protokol &.: Hodnotenie
d. Structural analysis Profocol No.: Evaluation

MAKROSTRUKTURA 057/2019 — makrosnimky, str. 8 :
Macrostructure 057/2019 — macro at page 8 vyhovuje acceptable
MIKROSTRUKTURA Nepozaduje sa )
Microstructure Noft required

e. Skidka razom v ohybe

e. Impact bend test
Rozmer ty&i [mm) :
Bar dimension:

Podla STN EN ISO 9016
According to ENISO 9016

Protokol ¢€.:
Protocol No.:
Kritérium {J7:
Criterion {J}:

Nepozaduje sa
Not required

T80-VUZ-2011




VYSKUMNY USTAV ZVARACSKY
WELDING RESEARCH INSTITUTE

VYSLEDKY SKUSOK ZVAROVEHO SPOJA
RESULTS OF WELDED JOINTS TEST

Cislo WPQR: . Cislo pWPS: pWPS_VIS_2_201
e WPQR-V0Z-211/18/2822 | \ncy, o
f. Skusdka tvrdosti Podla STN EN I1SO 6507-1 Gislo protokolu: 066/2019
f. Hardness test According to EN ISO 6507-1 Protocol No.: 066/2019
Kritérium: max. 380 HV 10
Criterion: max. 380 HV 10
Namerané hodnoty HV10
Miesto merania Measured HV10 values Poznamka Hodnotenie
Measurement localion Note Evalvation
od from Do to
ZM  Base material 168 195 : vyhovuje
acceptable
TOO HAz 197 219 s vyhovuje
acceptable
HS Fusion line 209 238 - vyhovuje
acceptable
ZK  Weld metal 215 225 ; vyhovuje
acceptable
g. Skuska rozlomenim Podla STN EN 1090-2 a DVS 1702 Kritérium: bez indikacii
g. Bend Fracture According to EN 1090-2 and DVS 1702 Criterion: without identification
o Rozmer Uhol
Oznacgnle tyce Dimension Angle Poznamka Hodnotenie
ar
i i Note Evaluation
Designation (mm) [ o]
Vrch 1 10,0 x 80,0 90 bez indikacii | \ypoyuje acceptablo
without identification
bez indikacii :
Spodok 1 10,0 x 80,0 90 wilkbit e EEB vyhovuje acceptable
h. Iné skasky: Norma skusania Protokol &.: Poznamka Hodnotenie
h. Other tests: Test Standard Protocol No.: Note Evaluation
Poznamky:
Notes:
Skasobny organ (meno a podpis) : Ing Pav pia: 06.03.2019

Examiner (name, signature):

VY SKUN
CERTIWEL D

Rﬂhldnun\

EATH stémoy mana

-4 -

g. Hele
"NY sTAV i\l’ P ACER

- Certifiiad Wy ol
yaratva

a 71, 83102 Bratisiava

"lul]

7

Pa Radi¢ova, PhD.

On the day of: 06.03.2019

T80-VUZ-2011




VYSKUMNY USTAV ZVARACSKY
WELDING RESEARCH INSTITUTE

VYSLEDKY SKUSOK ZVAROVEHO SPOJA
RESULTS OF WELDED JOINTS TEST

Cislo WPQR: . Cislo pwPS: pWPS_VIS_2 201
U i WPQR-VUZ-211/18/2822 pWPS No.: 9

MAKROSTRUKTURA ZVAROVEHO SPOJA. Vzorka zvarena diia: 19.02.2019
MACROSTRUCTURE OF WELD JOINT. Specimen welded on: 19.02.2019

Skasky boli vykonané podla poziadaviek: STN EN ISO 15614-1; Uroven: 2
The tests were performed in accordance with requirements: EN ISO 15614-1; Level: 2

Vysledky skisok st prijatel'né
Test results are acceptable

VYSKUMNY USTAV ZVARAGSIKY

Skugobny organ (meno a podpis):  Ing. Helena Radi¢ova, PhD. CERNWELD - Certiilkatng orgén
systdimov manaZdrsiva
Ratlanska 71, 831 02 Bratislava
-1-

Examiner (name, signature):

Datum: 06.03.2019
Date: 06.03.2019

T80-VUZ-2011



VYSKUMNY USTAV ZVARACSKY
WELDING RESEARCH INSTITUTE

VYSLEDKY SKUSOK ZVAROVEHO SPOJA
RESULTS OF WELDED JOINTS TEST

Cislo WPQR:
WPQR No.:

Cislo pWPS:

WPQR-VUZ-21118/2822 | m0 PV

pWPS_VIS_ 2 2019

ZOZNAM PRILOH
LIST OF SUPPLEMENTS

1. WPS ¢. pWPS_VIS 2 2019
1. WPS Ne. pWPS_VIS 2 2019
2. Objednavka
2. Order
3. Vypis z Obchodného registra &.: 25760/P
3. Statement from Commercial Register No: 25760/P
. Certifikat 135 — Osvedcéenie o skiiSke zvarada ¢. 01 202 1523/S-18 6211
4. Certificate 135 on welder's examination No: 01 202 1523/5-18 6211

. Protokol €. 51/2019 VT - Vizualna kontrola

. Protocol Ne. 51/2019 VT - Visual examination

. Protokol ¢. 2/2019 - Vizualna kontrola

. Protocol Ne. 2/2019 - Visual examination

5
5
6
6
7. Certifikat pracovnika nedestruktivneho skisania (VT3) &. 2B 202/18
7
8
8
9

o

. Cetlificate of NDT person (VT3) No: 2B 202/18
. Protokol €. 52/2019 PT - Kapilarna skaska
. Protocof Ne. 52/2019 PT — Penetrant Test
. Protokol €. 2/2019 — Magneticka praskova metdda
9. Protocol Ne. 2/2019 — Magnetic Test
10. Certifikat pracovnika nedestruktivneho skii$ania (MT3) &. 2B 507/18
10. Certificate of NDT person (MT3) No: 2B 507/18
11. Protokol €. 2/2019 - Ultrazvukova skuska
11. Protocol Ne. 2/2019 — Ultrasonic Examination ’
12. Certifikat pracovnika nedestruktivheho skusania (UT3) é. 2B 203/18
12. Certificate of NDT person (UT3) No: 2B 203/18
13. Sprava - protokol ¢. 066/2019 — Skaska tvrdosti HV10
13. Report - protocol Ne. 066/2019 - Hardness test HV10
14. Sprava - protokol &. 057/2019 — Metalograficka sprava a vyhodnotenie
14. Report - protocol Ne. 057/2019 — Metalografic report and examination
15. Atest (EN 10204 — 3.1) ¢. 20831 — ocel S355J2C+N; # 10,0 mm
15. Inspection certificate (EN 10204 — 3.1) No. 20831 — Steel S355J2C+N, thickness 10,0 mm
16. Atest (EN 10204 — 3.1) ¢. PZ00235/18/G — Zvaraci drot Tysweld T20/SG2; ® 1,2 mm
16. Test certificate (EN 10204 - 3.1) Ne. PZ00235/18/G - Welding wire Tysweld T20/SG2; ® 1,2 mm

-~

Datum: 06.03.2019 <Ing
VYSKUMNY USTAY ZVARACRKY a
CERTIWELD - Certifilcadng organ
Date: 06.03.2019 systémov manaZérsiva Ing. Helena Radiéova, PhD.
Radlanska 71, 831 02 Bratislava
2 =
Skusobny organ:
Examiner:
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