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Table 6

Mechanical properties for normal strength steels

Vield Impact Test
. Tensile )
Strength | o~ | Elongation Average Impact Energy (J)
Grade | ReH | (565 VS0) TTESt min
; 2 emp. .
(N2 | ey | A (%) |G t < 50 50 < 1< 70 70 <1< 100
min ) . o - - . .
Long® | Trans® | Long® | Trans® | Long® | Trans®
A +20 - - 3460 | 241G | 416 | 276
B 235 400/520 @ 0 27 @ 20 @ 34 24 41 27
D M -20 27 20 34 24 41 27
E -40 27 20 34 24 41 27
Table 7 Mechanical properties for higher strength steels
Yield Impact Test
. Tensile ; A I tE J
Strength Strength | Elongation verage Impact Energy (J)
Grade | ReH ng (5.65 /So) TTef't min
(Nmm?) | e | As (%) o t < 50 50 <t <70 70 <t <100
min Long® | Trans® | Long® | Trans® | Long® | Trans'®
A32 0 31 @ 22 (3) 38 26 46 31
D32 215 440/570 0o () -20 31 22 38 26 46 31
E32 T -40 31 22 38 26 46 31
F32 -60 31 22 38 26 46 31
A36 0 34 @) 24 ) 41 27 50 34
D36 - 400/630 01 () -20 34 24 41 27 50 34
E36 o o -40 34 24 41 27 50 34
F36 -60 34 24 41 27 50 34
A40 0 39 26 46 31 55 37
D40 200 £10/660 00 -20 39 26 46 31 55 37
E40 o ' -40 39 26 46 31 55 37
F40 -60 39 26 46 31 55 37




0 Yrade{ | BxtrablighStrengthStee) :

a YGrade{ | eAT0O &1 yi N Wtiadomks f
6! {0 [rYAyé 0SadA &l LIPtYP
(Bedplate) Gl oty &alF OP 2t NI 1 =

Ff OPYRIFELTA ¢y ¢9dubleé-ﬂont'mllet2
weldl | 6S 1Feéyl&E€PYRI &PNIPLY

Through thickness direction 'Z Z
I\Yo I NJ LIS

‘ Q/

DoubleT-JointWeld

Principal roling (longitudinal)
-~ direction 'L

DoubleBotto
o YAFrade

* Transverse direction ‘T



CarbonequivalentK Sa | 0 P @
8y 1 @ Fweliabilityp A f A

Mn Cr+Mo+V Ni+Cu
Ceq=C+ —+ + (%)

6 5 15
| SYA { I OMieldabiliRyy
Y o€t P 2f I NF |

G m yPre-ReatPgi180:200aCR @bilit,

ingo 1 eyl @S YSiUlf
Af OPRIQYSUOIf AY el
RANANI S (1l eyl 1 Y

- T R e ]
‘.,/«f;‘v 's - PreHeating2 £ YI RIV

yﬁ?!azedﬂ LFreyrti

D
S




O SOOI 277 — A AN
2
a8 A_Aé i 4 Al
4 t | ! '
; 7'1 | 4
] ,'3 ‘ s H
s ’ ; 1
r A :
2 zK :
y A1 :
. 1!
.\ A /5
c SN N\ '
: |
o }

Ana Makine (Asrade
FoundationBedplate

.'I'

Ship Side Shell Frame, | MJE Cofferdam,

M/E Foundation |
Chockfast |
3 iy

-

Ship oittside shell. _

E/R Double Bottom Tank.

R Double B Tank.
wEmﬁefc?;i:, /R Double Bottom Tar

A M/E L.O. Sump Tank, A P A
DSYA !''vVvI al]l]AYS [tuP 1S




1 X501 291 XCl { I OQf I NJX

e | LIP{ IweldabilkyNI Al Stof A ]

Table 3.3.2 Chemical composition

Grades AH, DH, EH FH
Carbon % max. 0,18 0,16
Manganese % 0,9 - 1,60 (see Note 1) 09-160
Silicon % max. 0,50 0,50
FPhosphorus % max. 0,035 0,025
Sulphur % max. 0,035 0,025

Table 3.3.4 Carbon equivalent requirements for higher tensile strength steels up to 100 mm in thickness when supplied in the
T™M condition (T hermoMechanicalControlProcessRollingsteel Plate

Carbon Equivalent, max. (%)
(Grades
t=50 20 <t<100
AH 275 DH 275 EH 275 FH 275 0,36 0,38
AH 32 DH 32 EH 32 FH 3z 0,36 0,38
AH 36 DH 38 EH 36 FH 36 0,38 0,40
AH 40 DH 40 EH 40 FH 40 0,40 0,42
EH 47 Mot applicable (see Table 3.3.1 Maximum 0,49
thickness limits)
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‘ - Lo=70mm |
 Le = approx. 77mm

NOTE: For nodular cast iron and materials with a specified
elongation less than 10%, A > 20 mm

Figure 2.2.1 Test specimen dimensions for forgings and castings - |
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Figure 5.3.1 Directions and positions of test specimens Ductility
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Stress-Strain diagram for mild steel
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Spectrometer(Kimyasal Analiz)
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Welding Position:

1 = All Position, 2 = Flat & Honzontal

Type of Current and Coating
*Hydrogen:
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or H16 = Less than 16mi/100g weld metal

AbsorbedMoisture Test:
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DoubleFilletWeld Penetration
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Table 12.2.1 Equivalent designations of welding positions

t 21

Standard
Weld position
ISO 6947 AWS

Plate butt welds

Flat D PA 1G
Horizontal X PC 2G
Vertical, weld up Vu PF 3G
Vertical, weld down vd PG 3G
Overhead O PE 4G
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Groove Welds‘in PL;te — Test Positions
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Fillet Welds in Plate — Test Positions
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Welder Performance Qualification Certificate (WPQ)

Standards/Codes

Designation|s)

WPS Referance na.

Welder's Mame

Identification

Welder's Stamp

Phatograph
{if requirad]

Date and place of Birth

1D Na

Employer

lob knowledge

Acceptable /Mot Tested

WeldingCodeEN ISO 9606

02 nmMn 0 QS

14

a

dze 3

YI &V { SN

Test piece

Range of Qualification

Welding process{es}

Product: Plate of Pipe

Type of jointfweld

Material group/sub group

Consumable/Filler matal

Shielding gas

Auxiliaries| backing,gas.flux]

Material thickness

Pipe outside diameter

Welding positions

Other weld details

Type of qualification test result: Satisfactory or Mot applicable

_ _ | correct and that the test pieces were
Visudl Ing L Magnetic partide prepared, welded and tested in
Liquid penetrant Radiographic accordance
Ultrasonic IMacro examinatio with the codes:
Bend Fracture Organisation:
Others Org.signature:
The validity of this Welder's Qualification Test Certificates extends
until the biennial prolongation by employer's welding coordinator: | Examiner:
Date Signature Pasition of title Date and PMace -
validity of Cert.:
recovered at any | recovered atany | This qualification recovered at any time if
time if the welders] time if the welders | the welders skall or knowledge is found
shall or knowledze | skl or knowledge is | indequate WPS and WPQR to be attached
is found indequate]  found indequate thiis cert.

We certify that the above statements are

1 ceP

DSYARS &I LIPf
YlIeyl EPY 2VI
malzeme Elektrodve
Pozisyonuna uygun WPS/PQI
S Yheyl 1 eP ({
Classi dzZNIJ & INMNIN Py
RSYSGf SYYao 2

-¢CSNAI YSRS AYl
2 t 12yU \

NE2 t N
a NKo dzf dzy Y I &
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WP SWeldingProcedure
Specification (AWS)

ANMEX N AWS D1.1/D1.1M2010

WELDING PROCEDURE SPECIFICATION (WPS) Yes |
PREQUALIFIED QUALIFIED BY TESTING
or PROCEDURE QUALIFICATION RECORDS (PQR) Yes _

Identification #

Reavision Date By
Company Name Authorized by Date
Welding Process(es) Type—Manual _| Semiautomatic _|
Supporting PQR MNo.(s) Mechanized _| Automatic _|
JOINT DESIGN USED POSITION
Type: Position of Groove: Fillst:
Single | Double Weld| Vertical Progression: Up | Down
Backing: YesO NolD
Backing Material: ELECTRICAL CHARACTERISTICS
Root Opening Root Face Dimension
Groove Angle: Radius (J-U) Transfer Mode (GMAW) Short-Circuiting ]
Back Gouging: Yes — No[ Method Globular —  Spray | |
Current: AC~ DGEP~ DCEN ™| Pulsed
BASE METALS Power Source: CC[ CV |
Material Spec. Cther
Type or Grade Tungsten Electrode (GTAW)
Thickness: Groove Fillet Size:
Diameter (Pipe) Type:
FILLER METALS TECHNIQUE
A pec ior_ N ~\ Stringer or Weave Bead:
Al Iassﬁ)n N N Y Multi-pass or Single Pass (per side)
Mumber of Electrodes
Electrode Spacing Longitudinal
SHIELDING Lateral
Flux Gas Angle
Compaosition Contact Tube to Work Distance
Electrode-Flux (Class) Flow Rate Peening
Gas Cup Size Interpass Cleaning:
PREHEAT POSTWELD HEAT TREATMENT
Preheat Temp., Min. Temp.
Interpass Temp,, Min, Max. Time

WELDING PROCEDURE

Pass of Filler Metals Current
Weld Type & Amps or Wire Travel
Layer(s) | Process Class Diam. Palarity Feed Speed Volts Speed Joint Details

Farm N-1 (Front)



PQRProcedurg AWS)
QualificationRecord
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ANNEX N AWS D1.1/D1.1M:2010

Procedure Qualification Record (PQR) #

Test Results
TENSILE TEST
Specimen ‘ Ultimate Tensile Ultimate Unit Character of Failure
No. Width Thickness Area Load, Ib Stress, psi and Location
GUIDED BEND TEST
Sper;::)men Type of Bend Result Remarks
VISUAL INSPECTION
Appearance Radiographic-ultrasonic examination
Undercut RT report no.: Result
Piping porosity UT report no.: Result
Convexity FILLET WELD TEST RESULTS
Test date Minimum size multiple pass Maximum size single pass
Witnessed by Macroetch Macroetch
B 3. 1. 3.
2. 2.
Other Tests All-weld-metal tension test

pal pal Tensile strengly psi LN b4
€ SNI S NAzzt-l e RP
Elongation in 2, %
Laboratory test no.
Welder's name Clock no. Stamp no.
Tests conducted by Laboratory

Test number

Per

We, the undersigned, certify that the statements in this record are correct and that the test welds were prepared, welded, and

tested in conformance with the requirements of Clause 4 of AWS D1.1/D1.1M, ( ) Structural Welding Code—Steel.
(year)
Signed
Manufacturer or Contractor
By
Title
Date

Form N-1 (Back)

’
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WeldingParametersCodesand Standards EN ISO 9606

1-Kaynak yl ntemi, numbers Welding Process reference

111 nrtNNElektrod ile Elektrik Arc Kay n aj & . Manual metal arc welding;

114 Gas k o r u meetN@etElektrodlaa r k K a y nshiplded tGoeldr-Flux
cored arc welding;

121 Tekli t el | | e Toz alSu@nerfed graveeldieg
with one wire electrode;

125 nzINTel Elektrodi | e Toz al t é k Supmesy@déarc welding
with tubular cored elektrod

131 Metal K n éGast( MKG) Kaynaj é. inert gas welding
(MIG welding);

136 Metal aktif (MAG) Kay n agtie gas welding
(MAG welding);

136 Gas k o r u maANTd elektrodlaa r k  k a y n djbdaf ddrad3etal
arc welding with gasshield

141 TungstenlnertGas( T1 G) Kaynaj é inert gas arc
welding (TIG welding);

15 Pl azma Kaynaj é. Plasma arc welding;

2-«rNn tipi. Product Type:

P Levha Sac. Plate,

T Boru. Pipe,



3- Kaynak tipi Type of Weld,
FW KIke Kaynaj é Fillet Weld,
BW Al én Kaynaj é& ButtWeld.

4-Mal z e me Gur upataial &roup:
( Kaynak yapél acmirk AkiMa(ReHenmkaleenetinergl re
dejerlendirilmiktir)
Group 1.
Steels with a specified minimum yield strengthReHO 46 0 N Amdwith a
analysisi n %: C O OMM06 1MFOO0Q0 76 S O O0Gu0
O O,NiObO CrsOb 0, 3for¢abtingg)bNbO 0, 05 V O 0, 1.
Sub-group:
1.Steels with a specified minimum yield strengthReHO 275 N/ mm
2.Steels with a specified minimum yield strength 275 N/mm2<ReHO 3 6
N/mm2
3.Normalised fine grain steels with a specified minimum yield strength ReH
> 360 N/mm2
4.Steels with improved atmospheric corrosion resistance whose analysis
may exceed the requirements for the single elements as indicated under 1




5- Kaynak Dolgu Malzemesi

Welding Consumables:

A Acid,

C Cellulosic,

R Rutile,

RR Thick Rutile

RC Rutile-Cellulosic,
B Basic.

RA Rutile-Acid,

RB Rutile-Basic,

S Solid Wire

W Cored Wire

Z Cored Wire-Rutil,
P Cored Wire (other)
nm without consumable,
wm with metal.

Asidik Elektrod,

SelNozik Elektrod,

Rutil Elektrod,

Rutil Elektrod ( k al € n)
Rutil/SelNozik Elektrod,
Bazik Elektrod

Rutile/Asidik Elektrod,
Rutil/Bazik Elektrode,

u

t el

Tel |, (Saf dol
nzINTel (Bazik) (icerisinde Flux olan tel)
Rutil mzINTel,

nmzINtel,

Elektrodsuz Kaynak (Puntak ay naj é

Metal ilaveli Kaynak (Oxy-Asetilendeki

ilave tel gibi)

b

Di



6-Mal zeme Kal é Mdteeigal €hickness (Plate or Pipe)

7-Bor u 4a g &

Qutside Pipe Diameter.

8-Kaynak Pozisyonu

Welding Position.

Plate Weld.
Flat PA-1G
Horizontal PC-2G
Vertical up PF-3G

Vertical down PG-3G

Overhead PE-4G
Pipe fixed 45 ¢ JL045-6G

Fillet weld,

PA-1F
PB-2 F
PF-3 F

PG-3 F

PD-4F
PF-5 F

DNz oluk pozisyonu,

Yan ( Kc
Akaj éd
(tér manma)
Yukar e
(d\k e y )
Tavan pozisyonu,
Bor ul

pozisyonu
( Boru ekseni 45 derece acé |
bajl &)



9-Kaynak det ayeé Weld details.

ss single side,

bs Dboth side, 4 ft tarafl é Kayna
mb with backing,

nb not backing,

sl  single line, Tek paso ile Kaynak,
ml  multi line, 4ok pasolu Kaynak,,
lw left weld,

rw right weld.

10-Kaynak Metodu Welding methods:

(SMAW) Shielded metal arc welding nrtNNElektrod (Fluxk a p| a ma |
met al ark kaynaj é

(GTAW) Gas Tungstenarcwelding Gaz Tungsten ar k Kk

(GMAW) Gas metal arc welding Gaz met al ark kayn

(FCAW) Flux-cored arc welding mzINT e | ark kaynaj é

(SAW) Submerged arc welding T 0 z &aynak
(ESW) Electroslag welding Elektroslagk ay naj é
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Reference

Surfacdnspection MPI,DyePenetrant EddyCurrent
Ind. Radiography(X Ray & Gama Ray),
UltrasoniclnspectionuUs.

Non-DestructiveExaminatiorand refreshmentcourse
andworkshop, (LRCrawleyLondor)



Gemi Teknik Personeli:
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SurfacdnspectionMethods
al f1 SYSft SNAY &NI

1- DyeLiquidPenetrantinspection (PT)

(VisibleDyeve FluorescenDyeSystems

{ POP 9PReRerdyBg®a PO Af S a
2- MagneticParticlelnspection (MPI)

(CurrentFlowve MagneticFlowMethods)

al yeSidA]l tI Nel OP1 AftS a
3- EddyCurrentTesting (ECT)
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5. UltrasonikMuayene (US),
(UltrasonicThicknes$leasuremeny

cd® wlkRe2aANFI FA]L owl yiasy
(X Ray, Gama Ray)
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