BV Rules on Material and Welding for the pWPS - 1

Classification of Marine Units,
NR216, Ch 5, Sec 4, 432ITBI8
Approval of Welding Procedures Date of Issue: 15.05.2018

GUNAL GEMI INSAAT MAKINA NAKLIYE SAN, VE TIC. LTD. §Ti. pw P S P age 1/1

WELDING PROCEDURE SPECIFICATION

Part 1 Part 2
WPQR No WPQR - 1 Parent Material Grad 1 st37 st37
Method of preparation  : CNC Range of Material thicknes :3mm  to  17,12mm
and cleaning :Brushing/grinding Range of Outside diameter: 57,15 > D > S00mm
Joint Type :Butt joint Range of Welding Position : H-L045 (All positions)
Parent Material Spec. : CS (st37 DN100 114,3mm)
Welding Preparation Details
Joint design Welding sequences
3% 40
4 3
| 8semm  \ Y/ [ | ] 8.56mm : (
Tl —
[
25-3,5mm
Welding Details
Run number 1 2 3 4
Welding process GTAW GTAW FCAW FCAW
Autom. Welding .nr. of heads
.weaving
Filler metal:wire (W) or electrode (E) W w W W
.Designation GEDIK WELDING A.S / HYUNDAI WELDING CO. LTD
.Grade 4YM / SA3M, SA3YM, A3M, A3YM, HH
.Description GEKA SG 2/ SUPERCORED 71 - CO2
.Diameter 2,4 2.4 1,2 1,2
Shielding:Flux (F) or gas (G) G G G G
.Powder flux .description
.type and trade name HABAS HABAS HABAS HABAS
.Gas flux .descriprition %99,9 Ar— CO2
type and trade name
.Backing flow rate (I/mn)
.Shielding flow rate (I/mn)
Plasma
Tungsten electrode: type/size
Type of current DC DC DC DC
Electrode or wire polarity = 3 + +
Current (A) 130-132 178-180 195-196 172-179
Voltage (V) 10,2-10,5 11,0-11,5 22,8-23,0 26,5-26,8
Travel speed S (cm/min) 8,18 10,72 10,72 7,19
Wire feed speed (cm/min)
Heat input (Jicm) = [k x Vx A x 60] / S 6099 6951 20185 32025
Interpass temperature in °C (min/max) Min 80 °C / Max 250°C
Walding equipment _trade:mark . Type ESAB TIG 4000i / ASKAYNAK Mak451W
Pre heat NO Temperature®C............ . Holding Time..........ccccoen
Post heating NO Temperature®C............c........ Holding Time...........ccccoeee
Post Weld Heat treatment NO Temperature®C..................... Holding Time..........cccccooevne
Welder: Ahmet DEMIR \
Prepared by Représentaltive Endorsed by BV Surveyor

Name: NEJDET A \ R\ Name: HAKAN TiR
(TR-ITW-IWIP .INT.Y DING INSPECTOR) Signature : /... bfond
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WELDING PROCEDURE QUALIFICATION RECORD

Firm : GUNAL GEMIi INSAAT MAKINA NAKLIYE SAN. VE TiC. LTD. STi.

Address: GUNAL GEMI Aydintepe Mah. Sahil Bulvari Alize is Merkezi No: 191/14 Tuzla - ISTANBUL

Reference : BV Rules on Material and Welding for the Classification of Marine Units,
NR216, Ch 5, Sec 4, Approval of Welding Procedures

Further to the welding of the standardized test pieces carried out in the shipyard at GUNAL GEMI
Aydintepe Mah. Sahil Bulvari Alize Is Merkezi No: 191/14 Tuzla - ISTANBUL

on 27.04.2018 in presence of Mr. HAKAN TIRYAKI Bureau Veritas Surveyor,

We certify that shipyard welding procedure detailed in page 2/5 of this record has given satisfactory
results in accordance with the requirements of above reference.

Date of Issue: 15.05.2018

Prepared by Representative Endorsed by BV Surveyor

Name: NEJDET A Name: HAKAN TiRYAKI

(TR-IIW-IWIP .INT.

EMi

Aytintepe



WELDING PROCEDURE .
QUALIFICATION RECORD WPQR NO. I
\ 432ITBI18
GUNAL GEMI INSAAT MAKINA NAKLIVE SAN, VE TiC. LTD. §Ti, WPQR Page 20f5
DETAILS OF WELD TEST Part 1 Part 2
Method of preparation:. CNC Parent material spec  :st37 st37
Cleaning . Brushing/grinding Heat Nr Y1175303  Y1175303
Joint type : Butt joint Material thickness : 8,56mm 8,56mm
Outside diameter : 114,3mm (DN100)
Weld Preparation Details
Joint design Welding sequences
30-. 405
| et (
] 8.56mm \I I/ [ |] 856mm 2
[
25-3,5mm
Welding Details
Run number 1 2 3 | 4
Welding process GTAW | GTAW @ FCAW @ FCAW
Welding position HL-045 HL-045 @ HL-045 @ HL-045
Autom. Welding .nr. of heads
.weaving o i
Filler metal:wire (W) or electrode (E) w W w =W
.Designation GEDIK WELDING A.S/ HYUNDAI WELDING CO. LTD
Grade 4YM / SA3M, SA3YM, A3M, A3YM, HH
.Description GEKA SG 2/ELIFLUX BFB
_Diameter 2.4 2,4 1,2 1.2
Shielding:Flux (F) or gas (G) G G G G
Power flux .description
type and trade name _— |
.Gas flux .descriprition HABAS (%99,9 Ar — Co2)
____type and trade name 3
.Backing flow rate (M) |
.Shielding flow rate (I/mn)
.Plasma
Tungsten electrode: type/size
Type of current DC DC DC DC
Electrode or wire polarity - - + +
Current (A) 130-132 178-180 195-196 172-179
Voltage (V) 10,2-10,5 | 11,0-11,56 | 22,8-23,0 26,5-26,8
Travel speed S (cm/min) 8,18 10,72 10,72 7,19
Wire feed speed (cm/min)
Heat input (Jlcm) =[kxVx A x 60]/S 6099 6951 20185 = 32025
Interpass temperature in °C (min/max) Min 80 °C / Max 250°C
Welding equipment  .trade mark / Type ESAB TIG 4000i / ASKAYNAK Mak451W
W No I Yes
Pre heat Temperature®C N.A
_ W No I Yes
Post heating Temperature®C....N.A
M No I Yes

Post Weld Heat treatment Temperature®C...N.A




WELDING PROCEDURE WPQR No: 1
QUALIFICATION RECORD 432[TB1 8
GUNAL GEMI INSAAT MAKINA NAKLIYE SAN, VE TIC, LTD, STL WPQR Pag e3 Of 5
TEST RESULTS
NON-DESTRUCTIVE TESTS PERFORMED BY REPORT Nr. / DATE RESULT
Visual examination IMKOSAN 04058/18/VT — 28.04.2018 OK
Dye penetrant / Magnetic particle IMKOSAN 04057/18/MT — 28.04.2018 OK
Radiographic examination IMKOSAN 04144/18/SE - 30.04.2018 OK
Ultrasonic examination N/A
TENSILE TESTS
Performed by: IMKOSAN Report Nr. / DATE.1731/18 - 11.05.2018
" . Akma = " - Notlar; Catlak
, N . 3 = Y
Test Numupe No Boyuflar Day 40,2 Celome Dayanmm | Maks Yuk |EKinlma Bélgesi Kirima G i
Locati
retPeeo | S8 9 Spaciman | (Yield Srengh) | (Tensile Swanghe) | (Max Load) | “pecaoe)’ Remaris
BT mm® Nmm?* Nimam* EN e.g. fracnire apperance)
i o019 3o 436 39 AM
2 90,19 joe 431 39 AM
BEND TESTS
Performed by: IMKOSAN Report Nr. / DATE: 1732/18 - 11.05.2018
Test Numune No Deney Tura Boyutlar Mandrel capa Mes;e::r{:rnn Egme aqsi K::I‘:.:,Gga:;lhil;i
) (Distance (Bend angle
L B (Dimensions) w | (Former diamezer) = p degree:s) (Remarks
Test Pice No (Type of rest) e o bl'l‘uﬂul::.mml e.g fracture apperance)
1 ROOT 8. 56x30x300 34 55 180 ACCEPTABLE
2 ROOT 8.56x30x300 34 55 180 ACCEPTABLE
- | FACE 8.50x30x300 34 55 180 ACCEPTABLE
4 FACE 8.56x30x300 34 55 180 ACCEPTABLE

’A‘
% st T (AT #
TN R




WELDING PROCEDURE WPQR No: 1
QUALIFICATION RECORD 4321TB1 8
GUNAL GEMI INSAAT MAKINA NAKLIYE SAN, VE TiC. LTD. 51, WPQR = age 40of 5
24 IMPACT TESTS
Performed by. IMKOSAN Report Nr. / DATE: 1733/18 — 11.05.2018
TEST SONUCLARI
JTESTRESULTS
) ) ABSORBE EDILEN ENERJT
TEST NUMUNE NO. CENTIK YERI Abrorbed ny (Joul) KVS
POZISYONU Noech Location NUMUNE-1 NUMUNE-2 NUAIUNE ORTALANA
Specimen 1 Specimen 2 Spocimen 3 Avarase
1 WELD CENTER 49 87 58,62 75,01 6117
2 FL 87,48 70,74 9735 85,19
3 HAZ+2 12833 108,89 96 46 11123
4 HAZ+5 ] 0 0,00
5 MAINMETAL 0 0 0 0,00
6 0 0 0 0,00
7 0 0 0 0,00
8 0 L] o 0,00
ESNEKLIK(Flasticity) Joul'cm?
1 WELD CENTER 0 0 0 0,00
2 HAZ+1 0 0 [ 0,00
3 HAZ+2 0 0 0 0,00
4 MAIN METAL 0 o 0 0,00
NOTLAR Malzeme bilgisi mugsteri bevamdir. ¢ Marerial ryformarnion was ghen by Customer)
Nose: Eopyalanamaz, ram hakiar: gizlidir. ¢ Can not be copied, all righz rezevved )
25  HARDNESS TEST
Performed by IMKOSAN Report Nr. / DATE: N/A
HARDNESS/SERTLIK
Requierments © ..o
LOCATION OF INDENTATION ROW AVERAGE RESULTS
MEASUREMENTS(sketch)
ANA METAL N/A
HAZ N/A
B KAYNAK METAL [ N/A
usT HAZ N/A
o ANA METAL N/A
ZE ANA METAL N/A
- HAZ N/A
KAYNAK METAL | N/A
KOK HAZ N/A
ANA METAL N/A
ANA METAL N/A
HAZ N/A
ALT KAYNAK METAL | N/A
HAZ N/A
ANA METAL N/A




GUNAL GEMI INSAAT MAKINA NAKLIYE SAN. VE TIC. LTD. $T1.

WELDING PROCEDURE
QUALIFICATION RECORD

WPQR

WPQR No: 1
432ITB18

Page 5 of 5

26 MACROGRAPHIC EXAMINATION

Performed by.IMKOSAN
MAKRO
Observations :

e i e 1 B

27 MICROGRAPHIC EXAMINATION

Performed by: N/A
Observations : N/A

Report Nr. / DATE.1734/18 — 11.05.2018

28 OTHER EXAMINATIONS OR TESTS

Report Nr. / DATE.: N/A

Annexed Documents Identification

Bureau Veritas
Surveyor

Name and Signature of | Name and Signature

of Representative

Radiographic Test Report /IMKOSAN/04144/18/SE — 30.04.2018

Penetrant Test Report /iIMKOSAN/04057/18/MT — 28.04.2018

Visuial Test Report /IMKOSAN/04058/18/N/T —28.04.2018

Tensile Test Report/ IMKOSAN/1731/18 - 11.05.2018

Bend Test Report /IMKOSAN/1732/18 — 11.05.2018

Impact test report/ IMKOSAN/1733/18 - 11.05.2018

Hardness test report/ N/A

Macrographic Test Rep. IMKOSAN/1734/18 — 11.05.2018

E TiC. LTD. §



BV Rules on Material and Welding for the
Classification of Marine Units,
NR216, Ch 5, Sec 4,

Approval of Welding Procedures

WPS

WPS - 1
432ITB18
Date of Issue: 15.05.2018

GUNAL GEMi INSAAT MAKINA NAKLIYE SAN. VE TIC. LTD, $T1. Page 1/1
WELDING PROCEDURE SPECIFICATION
Part 1 Part 2
WPQR No WPQR - 1 Parent Material Grad 1 st37 st37
Method of preparation  : CNC Range of Material thicknes :3mm  to  17,12mm
and cleaning :Brushing/grinding Range of Outside diameter: 57,15 > D > 500mm
Joint Type :Butt joint Range of Welding Position : H-1.045 (All positions)

Parent Material Spec. : CS (st37 DN100 114,3mm)
Welding Preparation Details

Joint design Welding sequences
30, 400
3
| 8semm \ !/ [ | ) 856mm :
I b=
I
25-3,5mm
Welding Details
Run number 1 2 3 4
Welding process GTAW GTAW FCAW FCAW
Autom. Welding ~ .nr. of heads
.weaving
Filler metal:wire (W) or electrode (E) W W W W
.Designation GEDIK WELDING A.S / HYUNDAI WELDING CO. LTD
.Grade 4YM / SA3M, SA3YM, A3M, A3YM, HH
.Description GEKA SG 2/ SUPERCORED 71 - CO2
.Diameter 24 2,4 1,2 1,2
Shielding:Flux (F) or gas (G) G G G G
.Powder flux .description
type and trade name HABAS HABAS HABAS HABAS
_Gas flux .descriprition %999 Ar— CO2
type and trade name
.Backing flow rate (I/mn)
.Shielding flow rate (I/mn)
Plasma
Tungsten electrode: type/size
Type of current DC DC DC DC
Electrode or wire polarity - - + +
Current (A) 130-132 178-180 195-196 172-179
Voltage (V) 10,2-10,5 11,0-11,5 22,8-23,0 26,5-26,8
Travel speed S (cm/min) 8,18 10,72 10,72 7,19
Wire feed speed (cm/min)
Heat input (Jicm) = [k x V x Ax 60]/ S 6099 6951 20185 32025
Interpass temperature in °C (min/max) Min 80 °C / Max 250°C
Welding equipment _trade mark / Type ESAB TIG 4000i / ASKAYNAK Mak451W
Pre heat NO Temperature®C............. Holding Time
Post heating NO Temperature®C..........c..cooeeee Holding Time
Post Weld Heat treatment NO Temperature®C.............cccceee Holding Time
Welder: Ahmet DEMIR |
Prepared by Repres Endorsed by BV Surveyor |
Name: NEJDET AK Name: HAKAN Ti
(TR-IIW-IWIP .INT. NSPECTOR) Signature 4.,/
Signature / Stamp :.... T -




IMKM Mekanik Test Laboratuvar:
MUHENDISLIK
Mechanical Testing Laboratory
TS EN ISO 9016' ya giore Centik Darbe Deney Raporu

Charpy Impact Test Report According to TS EN ISO 9016

Rapor No/Report Nr. : 1733-18-CENTIK DARBE-
Miisteri/Customer : GUNAL GEMI

Proje adv/Project Name

Test Parcasi Tammm Test Piece Designation : WPS-1 HEAT NR Y1175303 HLO45 141+136
Uriin Formu Form of product : PIPE O4'"X8,56 mm

Centik Tipi'Notch Type : VCENTIK

Numune Boyutu/Size of Specimen (mm) : SX10X55

Test Sicakhgy/Test temparature(C) 1 23°C

DolguMetali'Filler metal
Ana Metal ‘Parent metal : S235JR

Cihazin Anma Enerjisi

i ]
Nominal Capacity of Machine + 300 JOULE
Cihaz Bilgisi /Device Information : INSTRON 300 MPX
TEST SONUCLARI
TEST RESULTS
ABSORBE EDILEN ENERJI
TEST NUMUNE NO. CENTIK YERI Absorbed Energy (Joul) KV'8
| /POZISYONU Notch Location NUMUNE-1 NUMUNE-2 NUMUNE-3 ORTALAMA
Specimen | Specimen 2 Specimen 3 Average
1 WELD CENTER 49,87 58,62 75,01 61,17
[ 2 FL 87,48 70,74 97,35 85,19
3 HAZA+2 128,33 108,89 96,46 111,23
4 HAZ+5 0 0 0 0,00
5 MAIN METAL 0 0 0 0,00
6 0 0 0 0,00
7 0 0 0 0,00
8 0 0 0 0,00
ESNEKLIK(Elasticity) Joul/cm2
1 WELD CENTER 0 0 0 0,00
2 HAZ+1 0 0 0 0,00
3 HAZ+2 0 0 0 0,00
4 MAIN METAL 0 0 0 0,00
NOTLAR Malzeme bilgisi miisteri beyamdir. ( Material information was given by Customer)
Notes Kopyalanamaz, tiim haklar: gizlidir. ( Can not be copied, all rights reserved.)
TARIH . v OPERATOR MEK. TEST LAB. YONETICISI
D TG Performed by Mech. Testing Lab. Manager
ate m.r_:\ erformed by Mech. Testing Lab. Manage
%
<)
@

11.05.2018

imkosan Miihendislik Ltd. Sti.
Adres: Gizelyalh mh. Alinteri sk. No:4 Pendik/Istanbul (34903)
Tel: 0216 392 82 78 (92) Faks: 0216 392 82 79




- Mekanik Test Laboratuvari

IMK Mechanical Testing Laboratory

TS EN ISO 4136 'ya gore Cekme Deneyi Raporu
Transverse Tensile Test Report According to TS EN ISO 4136

MUHENDISLIK

Rapor No/Report Nr. : 1731-18-CEKME-

Miisteri/Customer : GUNAL GEMIi

Proje adi/Project name ETT

Test Parcast Tamm / Test Piece Designation : WPS-1 HEAT NR Y1175303 HL045 141+136
Uriin Formu/Form of product : PIPE ©4''X8,56 mm

Ortam sicakh@y Ambient temp. 1 23°C

DolguMetali/Filler metal

Ana Metal /Parent metal : S235JR

Cihaz Bilgisi /Device Information : INSTRON 5989-600kN

Deneyin Amaci: Kaynakli malzemenin mekanik degerlerini 8lgmek.

Purpose of the examination: Welded material's mechanical values of the measure.

CEKME DENEY GRAFIKLERI
Tensile Test Charts

WPS-1

Yiik [kN]

0 10 20 30 40
GCekme uzamasi [mm]

: ; ) Akma = i | (=N —] Notlar; Catlak
Test Numune No Boyutlar Dayanimi %0,2 Cekme Dayanimi Maks. Yik | Kirilma Bolgesi Kirlma Gériinisii
Size of Speci eld Streng} Tensile Strengl Mk, Loy | TPacarionof Remark
Test Pice No ize of ps:umen (Yiela : rrer,rg 1t) (Tensile rre_ng t) (Max. 'oa ) fracture) (Remarks
mm? Nmm? N/mm?* kN e.g. fracture apperance)
90,19 301 436 39 AM
2 90,19 309 431 39 AM
NOTLAR Malzeme bilgisi miisteri beyamdir.. ( Material information was given by Customer)
NOTES Kopyalanamagz, tiim haklar gizlidir. ( Can not be copied, all rights reserved.)
TARIH ; . OPERATOR MEK. TEST LAB. YONETICISI
Date (Performed by) (Mech. Testing Lab. Manager)
11.05.2018
Kz
imkosan Miihendislik Ltd. Sti. 1

Adres: Giizelyall mh. Alinteri sk. No:4 Pendik/Istanbul (34903)
Tel: 0216 392 82 78 (92) Faks: 0216 392 82 79

www.imkosan.com.tr
—_—




IMKOSAN

MUHENDISLIK

Rapor No/Report Nr.

Miisteri/Customer

Proje adv/Project Nr

Test Parcast Tamim / Test Piece Designation
Uriin Formu/Form of product

Ortam sicakh@\/ Ambient temp.

Daglama Cézeltisi' Eaching solution
DolguMetali/Filler metal

Ana Metal /Parent metal

Cihaz Bilgisi/Device information

Deneyin amacvPorpose of examination

Mekanik Test Laboratuvan
Mechanical Testing Laboratory

TS EN ISO 17639'a gore Makro Inceleme Deney Raporu
Macro Examination Test Report According to TS EN 1SO 17639

: GUNAL GEMiI
: WPS-1 HEAT NR Y 1175303 HL045 141+136

: 20°C

: S235JR

: WPQR

1734-18-MAKRO-

PIPE 04"X8,56 mm

NITAL %10

EPSON V 500 PHOTO

MAKRO YAPI GORUNTULERI

Macro Structure Spectrum

NOTLAR Malzeme bilgisi miisteri beyamdir. ( Material information was given by Customer)
NOTES Kopyalanamaz, tiim haklan gizlidir. ( Can not be copied, all rights reserved.)
TARIH OPERATOR MEK. TEST LAB. YONETICISI
Date

11.05.2018

Performed by Mech. Testing Lab. Manager

Imkosan Miihendislik Ltd. Sti.
Adres: Giizelyah mh. Alinteri sk. No:4 Pendik/Istanbul (34903)
Tel: 0216 392 82 78 (92) Faks: 0216 392 82 79

www.imkosan.com.tr

LAB.F.003/04.06.2012/Rev.02-25.01.2017

o/
e

3WONE

‘\\-..



Mekanik Test Laboratuvari
Mechanical Testing Laboratory
TS EN 5173'e gire Egme Deneyi Raporu
Bend Test Report According to EN 5173

IMKOSAN

MUHENDISLIK

1732-18-EGME-
GUNAL GEMI

Rapor No/Report Nr. :
Miisteri/Customer :

Proje adV/Project name 5 s

Test Parcas:1 Tanim / Test Piece . WPS-1 HEAT NR Y1175303 HLO045

Designation

Uriin Formu/Form of product : PIPE 04''X8,56 mm
Ortam sicakh@v Ambient temp. ¢ 23°C
DolguMetali/Filler metal s

Ana Metal /Parent metal : S235JR

Deneyin amacy/Porpose of examination : WPQR

Cihaz Bilgisi /Device Information : INSTRON 5989-600kN

e ; T : . . Mesnetler arasi Notlar; Catlak
Test Numune No Deney Tiirii Boyutlar Mandrel ¢capi disite Egme acisi Kinilma Gériiniisii
(Distance (Bend angle
Test Pice No (Tvpe of test) (Pimensions)w | (Former diameter) between rollers) degrees) (Remarks
xtx!(mm) mm mm e.g. fracture apperance)
1 ROOT 8.56x30x300 34 55 180 ACCEPTABLE
2 ROOT 8,56x30x300 34 55 180 ACCEPTABLE
3 FACE 8,56x30x300 34 55 180 ACCEPTABLE
4 FACE 8,56x30x300 34 55 180 ACCEPTABLE
5
6
NOTLAR Malzeme bilgisi miisteri beyamdir. ( Material information was given by Customer)
; Kopyalanamaz, tiim haklan gizlidir. ( Can not be copied, all rights reserved.)
NOTES i S i 5
Numune élciilerinde BV kurallart baz alinmigtir.
TARIH OPERATOR MEK. TEST LAB. YONETICIsi
SURVEYOR ) ‘
Date (Performed by) (Mech. Testing Lab. Manager)
11.05.2018
Imkosan Miihendislik Ltd. Sti. 1

Adres: Giizelyah mh, Alinteri sk. No:4 Pendik/Istanbul (34903)
Tel: 0216 392 82 78 (92) Faks: 0216 392 82 79 LAB.F.002/04.06.2012/Rev.01-25.01.2017

www.imkosan.com.tr




