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{ǳƴǳƳ ǇǊƻƎǊŀƳƤ:

1-DŜƳƛκ¢ŜƪƴŜ ǾŜ aŀƪƛƴŜ ƛƳŀƭŀǘƤƴŘŀ  ƪǳƭƭŀƴƤƭŀƴ {ŀŎ
aŀƭȊŜƳŜƭŜǊƛ ǾŜ ȅŀǇƤƭŀƴ ǘŜǎǘƭŜǊΦ L!/{ ¦w ²Φ

2-¢ŜƪƴŜ ǾŜ aŀƪƛƴŜ ƛƳŀƭŀǘƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴ 9ƭŜƪǘǊƛƪ  !Ǌƪ 
YŀȅƴŀƪƭŀǊƤ όaŜǘŀƭ ōƛǊƭŜǒǘƛǊƳŜ), WPS-PQR, AWS D.1.1

3-YŀȅƴŀƪœƤ ǎŜǊǘƛŦƛƪŀǎƤ ƘŀȊƤǊƭŀƳŀΦ
4-Yŀȅƴŀƪ ǾŜ aŀƭȊŜƳŜ b5¢ ƪƻƴǘǊƻƭǸΣ ¢ŀƘǊƛōŀǘǎƤȊ ƳǳŀȅŜƴŜǎƛΦ
5-DŜƳƛ Tƴǒŀ ǾŜ ¢ŀƳƛǊ ¢ŜǊǎŀƴŜƭŜǊƛ ȅŜǘŜǊƭƛƭƛƐƛΥ
YŀƭƛǘŜ {ǘŀƴŘŀǊǘƭŀǊƤΥIACS No:47, (Part: A & B). 

6-DŜƳƛƭŜǊŘŜ  aŜǘŀƭ ōƛǊƭŜǒǘƛǊƳŜ 9ƭŜƪǘǊƛƪ  !Ǌƪ YŀȅƴŀƐƤǀǊƴŜƪƭŜǊƛΦ



DŜƳƛ  Tƴǒŀ ǾŜ ¢ŀƳƛǊƛƴŘŜΣ

ƪǳƭƭŀƴƤƭŀƴ {ŀŎ ǾŜ aŀƭȊŜƳŜƭŜǊΦ

ÅIACS UR-² ƎŜǊŜƐƛ DŜƳƛƭŜǊŘŜΥ !IΣ5IΣ9IΣCI GradeSaclar     
de-gasingǎƛǎǘŜƳƭŜΣ ǾŀƪǳƳ ŀƭǘƤƴŘŀ IƛŘǊƻƧŜƴƛ ŀƭƤƴƳƤǒ ǾŜ 
atmosfere temas etmeden ContiniousCastingsistemi ile 
ǸǊŜǘƛƭŜƴ ȅǸƪǎŜƪ ƳǳƪŀǾŜƳŜǘƭƛ ǎŀœƭŀǊ ƪǳƭƭŀƴƤƭƳŀƪǘŀŘƤǊΦ

ÅbƻǊƳŀƭ ǸǊŜǘƛƳ !Σ.Σ5Σ9 GradeǎŀŎƭŀǊƤƴ ƳǳƪŀǾŜƳŜǘ ŘŜƐŜǊƭŜǊƛ 
ŘŀƘŀ ŀȊŘƤǊΣ  mǊƴŜƪΥ мл ƳƳΩƭƛƪAH kullanmak yerine 12 mm.    
A GradeƪǳƭƭŀƴƤƭƳŀǎƤ ƎŜǊŜƪƛǊΣ ōǳ ŘǳǊǳƳŘŀ DŜƳƛ ŘŀƘŀ ŀƐƤǊ ƻƭǳǊΦ 

ό{99a{Ω ƎǀǊŜ ¢ŀǒƤƴŀŎŀƪ ȅǸƪ ƳƛƪǘŀǊƤ ŀȊŀƭƤǊ ȅŀƪƤǘ ǎŀǊŦƛȅŀǘƤ ŀǊǘŀǊύ

ÅDŜƳƛƭŜǊŘŜ ƪǳƭƭŀƴƤƭŀƴ ƘŜǊ ǘǸǊƭǸ ƳŀƭȊŜƳŜ ǸǊŜǘƛŎƛǎƛƴƛƴ ǾŜ ǸǊŜǘƛƳ 
prosesinin IACS/ClassǘŀǊŀŦƤƴŘŀƴ ƻƴŀȅƭŀƴƳŀǎƤ ƎŜǊŜƪƛǊΦ 

---DŜƳƛ {ŀŎƭŀǊƤ ǾŜ ƳŀƭȊŜƳŜƭŜǊƛ L!/{ όClassύ ƳǸƘǸǊƭǸ ƻƭƳŀƭƤ ǾŜ 
ǎŜǊǘƛŦƛƪŀƭŀǊƤƴŘŀ RadioaktifƪŀƭƤƴǘƤ ƻƭƳŀŘƤƐƤ ǘŜȅƛǘ ŜŘƛƭƳŜƭƛŘƛǊΦ



{ǸǊŜƪƭƛ 4Ŝƭƛƪ {ŀœ 5ǀƪǸƳ 
(ContiniousCasting)

tƻǘŀŘŀ ƎŀȊƤ ŀƭƤƴŀƴ ŜǊƛȅƛƪ ƳŜǘŀƭ ŀƭǘ ƪƤǎƤƳŘŀƪƛ ǎŜǊŀƳƛƪ ōƻǊǳŘŀƴ 
!ǘƳƻǎŦŜǊŜ ǘŜƳŀǎ ŜǘƳŜŘŜƴ ōƻǒŀƭǘƤƭƤǊΣ ƘŀǾŀŘŀƪƛ ǊǳǘǳōŜǘƛƴ  IчΩni
ŜǊƛƳƛǒ ƳŜǘŀƭŜ ƪŀǊƤǒƳŀȊ ǾŜ ǎŀŎŘŀ  IƛŘǊƻƧŜƴ œŀǘƭŀƪƭŀǊƤ ƻƭǳǒƳŀȊΦ





ά½έ Grade{ŀœ όExtraHighStrengthSteel) :

ά½έ Grade{ŀœ œƛŦǘ ȅǀƴƭǸ ƘŀŘŘŜƭŜƴƳƛǒ ǾŜ млл҈ Ultrasonik
ό¦{ύ [ŀƳƛƴŜ ǘŜǎǘƛ ȅŀǇƤƭƳƤǒ ƎŜƳƛ ǎŀŎƤΣ DŜƳƛƭŜǊŘŜ !ƴŀ aŀƪƛƴŜ 
(Bedplateύ ǘŀōŀƴ ǎŀŎƤ ƻƭŀǊŀƪΣ DŜƳƛ ŀƳōŀǊ ǇŜǊŘŜƭŜǊƛƴƛƴ 
ŀƭǘƤƴŘŀƪƛ ¢ŀƴƪ ¢ƻǇ ǎŀŎƤ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭƤǊΦ DoubleT-Joint fillet
weldƪǀǒŜ ƪŀȅƴŀƐƤƴŘŀ ȅƤǊǘƤƭƳŀκœŀǘƭŀƳŀȅŀ ƪŀǊǒƤ ƳǳƪŀǾƛƳŘƛǊΦ

DoubleT-JointWeld

Ҭ!ƳōŀǊ ǇŜǊŘŜ ǎŀŎƤ 

DoubleBottom{ŀŎƤ ҫ
ά½έ Grade



CarbonequivalentƘŜǎŀōƤΦ 
Yŀȅƴŀƪ ȅŀǇƤƭŀōƛƭƛǊƭƛƪ όweldability)

!IΣ5IΣ9IΣCI DŜƳƛ {ŀŎΩƭŀǊƤƴƤƴ Yŀȅƴŀƪ ȅŀǇŀōƛƭƛǊƭƛƪ όweldability) 
ǀȊŜƭƭƛƪƭŜǊƛƴŜ ōŀƐƭƤ ƻƭŀǊŀƪ ƳŀƭȊŜƳŜƭŜǊƛƴ ƪŀȅƴŀƪǘŀƴ ǀƴŎŜ 
ȅŀǇƤƭŀŎŀƪ άmƴ ƤǎƤǘƳŀ ǎƤŎŀƪƭƤƐƤέ Pre-Heating 150-200 ϲC olabilir. 
mƴ LǎƤǘƳŀ όPre-Heatingύ ƪŀȅƴŀƪ ǾŜ ƳŜǘŀƭ ǎƤŎŀƪƭƤƪ ŦŀǊƪƤƴƤ ǾŜ 
ƪŀȅƴŀƪǘŀƪƛ  IчΩniŀȊŀƭǘƤǇ ƳŜǘŀƭƛƴ œŀǘƭŀƳŀǎƤƴƤΣ ōǸȊǸƭƳŜ Ǌƛǎƪƛƴƛ 
Ŝƴ ŀȊŀ ƛƴŘƛǊƛǊ ǾŜ ƪŀȅƴŀƪ ƳŜǘŀƭƛƴƛƴ ǎƻƐǳƳŀ ƘƤȊƤƴƤ ȅŀǾŀǒƭŀǘƤǊΦ

Pre-HeatingƻƭƳŀŘŀƴ ȅŀǇƤƭŀƴ 
ǎƻƐǳƪ ƪŀȅƴŀƪ IƛŘǊƻƧŜƴ œŀǘƭŀƐƤ



Ana Makine (Z Grade) 
FoundationBedplate.

Chockfast

DŜƳƛ !ƴŀ aŀƪƛƴŜ ŀƭǘƤ ƪŜǎƛǘ ǇƭŀƴƤΦ



!IΣ5IΣ9IΣCI {ŀŎΩƭŀǊƤƴ YƛƳȅŀǎŀƭ ǾŜ Yŀȅƴŀƪ
ȅŀǇƤƭŀōƛƭƛǊƭƛƪ όweldabilityύ ǀȊŜƭƭƛƪƭŜǊƛ ǘŀōƭƻǎǳΦ 

(ThermoMechanicalControlProcessRolling steelPlate)



-DŜƳƛ ƛƳŀƭŀǘƤƴŘŀ ƪǳƭƭŀƴƤƭŀƴΣ Ŝƴ ŦŀȊƭŀ ǎƻƐǳƪ ȅǸƪŜ Řŀȅŀƴŀƴ CI 
GradeǎŀŎƭŀǊ [tD DŜƳƛƭŜǊŘŜ ƪǳƭƭŀƴƤƭƤǊ ǾŜ -60 ϲ/ΩŘŜœŜƴǘƛƪ 
ƪƤǊƤƭƎŀƴƭƤƪ όImpactύ ǘŜǎǘƭŜǊƛ ȅŀǇƤƭƤǊΦ
-Gemilerde BunkerƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭŀƴ {ƤǾƤ 5ƻƐŀƭ GasLNG ve 
IƛŘǊƻƧŜƴ [IчΩƤƴǘŀǒƤƳŀ ȅŀǇƤƭŀƴ ǾŜ ƎŜƳƛŘŜ ƪǳƭƭŀƴƤƭŀƴ Cryogenic
tank malzemeleri, HighManganeseǇŀǎƭŀƴƳŀȊ œŜƭƛƪƪǳƭƭŀƴƤƭƤǊΦ 
-{99at ƎŜǊŜƐƛΣ EgzostNox, Sox,Coч DŀǎƭŀǊƤƴƤƴAtmosferik 
ŘŜƴƎŜǎƛƴƛ  ōƻȊƳŀƳŀǎƤ ƛœƛƴ ǾŜ ȅŀƪƤǘ ǎŀǊŦƛȅŀǘ ǸŎǊŜǘƛƴƛƴ ŀȊŀƭƳŀǎƤ 
ƛœƛƴ Bunker(dual-Fuel) olarak yakan gemilerdeki Kriyojenik
ǎƤŎŀƪƭƤƪƭŀǊŘŀ ƪǳƭƭŀƴƤƭŀƴ œƻƪ ƪŀǘƳŀƴƭƤ ǾŀƪǳƳ ƤǎƤ ȅŀƭƤǘƤƳƭƤ ǘŀƴƪƭŀǊ 
ƎŜƳƛƭŜǊƛƴ ƳŀƪƛƴŜ ŘŀƛǊŜǎƛ ŘƤǒƤƴŘŀ  ƎǸǾŜǊǘŜǎƛƴŘŜ ǘŀǒƤƴƤǊΦ 

Not: LiquidƻƭŀǊŀƪΥ  Iч -253 ϲC, LNG -163 ϲC, LPG - 42.5ϲC, 
hч -182.8 ϲ/ΩŘŜTankta tutulur.



Hydrogen Composite Tank

Vacuum Cryogenic Cylinder Tanks for Fuel

Engine Room Main Deck
STANDART ISO KONTEYNER- 20m3 
Cryogenictank, highManganese
ǇŀǎƭŀƴƳŀȊ œŜƭƛƪǘŜƴ œƻƪ ƪŀǘƳŀƴƭƤ 
ǾŀƪǳƳ ƤǎƤ ȅŀƭƤǘƤƳƭƤΦ 
KriyojenikǎƤŎŀƪƭƤƪƭŀǊŘŀ ƪǳƭƭŀƴƤƭŀƴ 
LNG ve Hidrojen LH2 yakan gemilerin 
ƎǸǾŜǊǘŜǎƛƴŘŜ ƪǳƭƭŀƴƤƭƤǊΦ 
LiquidƻƭŀǊŀƪ Iч -253 ÁC, (LNG -163 
ÁC, LPG - 42.5Á/Σ hч -182.8 ÁC.



YŀȅƴŀƪΩǘŀ LǎƤ ƎƛǊŘƛǎƛ όHeatInput)

Yŀȅƴŀƪ ƛǒƭŜƳƛ ǎƤǊŀǎƤƴŘŀ ƳŀƭȊŜƳŜƴƛƴ όmicroύ ȅŀǇƤ 
ƪƻƴǘǊƻƭǸ ƛœƛƴ LǎƤ ƎƛǊŘƛǎƛ ƘŜǎŀǇƭŀƳŀ ŦƻǊƳǸƭǸΦ 

YƻƴǘǊƻƭƭǸ ƤǎƤ ƎƛǊŘƛǎƛ ŘŜƐŜǊƭŜǊƛ мΦл -3.5 kJκƳƳ ŀǊŀǎƤƴŘŀ ƻƭŀōƛƭƛǊΦ
LǎƤ ƎƛǊƛǒƛ о kJ/mm'denŀȊ ƻƭŘǳƐǳƴŘŀ ǎƻƐǳƪ œŀǘƭŀƳŀ Ǌƛǎƪƛ ǾŀǊŘƤǊΦ 
5ǸǒǸƪ ŀƭŀǒƤƳƭƤ œŜƭƛƪ ƪŀȅƴŀƐƤ ƤǎƤ ƎƛǊŘƛǎƛ ϤнΣр kJκƳƳΦ ƻƭƳŀƭƤΦ
(SS)300L  serisi (low carbonύ tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ ƪŀȅƴŀƐƤƴŘŀ  
ǇŀǎƭŀƴƳŀȅƤ ǀƴƭŜƳŜƪ ƛœƛƴ ƤǎƤ ƎƛǊŘƛǎƛ Ϥ мΣр kJκƳƳΦ ƻƭƳŀƭƤΦ 

Not: 40 ƳƳΩŘŜƴƛƴŎŜ {ŀŎƭŀǊƤƴ ƪŀȅƴŀƐƤƴŘŀ I!½κƳŜǘŀƭ 
ōƛǊƭŜǒƛƳƛƴŘŜƪƛ interpassŀǊŀ ǎƤŎŀƪƭƤƪ нлл ϲ/Ω yiƎŜœƳŜƳŜƭƛŘƛǊΦ 

HeatInput = (60x Ampsx Volts) / (1,000x TravelSpeedmm/min) = KJ/mm

tŀǎƭŀƴƳŀȊ œŜƭƛƪ TƴǘŜǊǇŀǎκǇŀǎƻƭŀǊ ŀǊŀǎƤ ǎƤŎŀƪƭƤƪ мрл ϲ/ ƻƭƳŀƭƤΦ



DŜƳƛ ǎŀŎƭŀǊƤƴŘŀ ȅŀǇƤƭŀƴ ǘŜǎǘƭŜǊΥ
ÅAkma,Kopma, Uzama (Yield,Tensile,Elognation) Test,
Å4Ŝƴǘƛƪ όImpact, V-Charpy, Lateralexpansion) Test.
Å.ǸƪƳŜ όBend) Test,
Å5ǸǒǸǊƳŜ όDropweight, Pellini) Test,
Å¸ŀǒƭŀƴŘƤǊƳŀ όStrainageing) Test, * *
ÅYŀȅƴŀƪ ȅŀǇƤƭŀōƛƭƛǊƭƛƪ όWeldability) Test.
ÅSertlik (Hardness) Test,*
ÅKatmer (LaminationUS) Test. 
Not: Kenar kesmeli olmayan saclarda haddeden sonra 

ƪŜƴŀǊƭŀǊƤƴŘŀ œŀǘƭŀƪ ǾŜ laminasyonƻƭǳǒǳǊΦ  
{ŀŎƤƴ ƪŜƴŀǊƤƴŘŀƴ όмέLƴŎƘύ нр ƳƳΦ ǒŜǊƛǘ ƪŜǎƛƭƛǇ ŀǘƤƭƳŀƭƤŘƤǊΦ

* *   {ŀŎκƭŀƳŀ œŜƪƳŜ ǘŜǎǘƛƴŘŜ όYieldύ ŀƪƳŀ ŀƴƤƴŘŀ ǘŜǎǘ ŘǳǊŘǳǊǳƭǳǇ
4ŜƪƳŜ ǇŀǊœŀǎƤƴŘŀƴ œŜƴǘƛƪ ǘŜǎǘƛ ƴǳƳǳƴŜǎƛ ƘŀȊƤǊƭŀƴƤǇ ǘŜǎǘ ŜŘƛƭƛǊ

--«ǊŜǘƛƳ ǇǊƻǎŜǎƛ L!/{ ǘŀǊŀŦƤƴŘŀƴ ƻƴŀȅƭŀƴƳŀƳƤǒ ōƛǊ ŦŀōǊƛƪŀƴƤƴ ǸǊǸƴǸ
όǎŀŎΣ ǇǊƻŦƛƭ ǾǎΦύ ǎŀŘŜŎŜ ǘŜǎǘ ȅŀǇƤƭŀǊŀƪ ƪŀōǳƭ ŜŘƛƭƛǇ ƪǳƭƭŀƴƤƭŀƳŀȊΦ



Universal¢ŜƴǎƛƭŜ ό4ŜƪƳŜύ ¢Ŝǎǘ Machine. 

bƻǎǘŀƭƧƛƪ œŜƪƳŜ ǘŜǎǘ ƳŀƪƛƴŀǎƤ, 



SteelPlateMechanicalTest Sample.
{ŀœκƭŀƳŀ ¢Ŝǎǘ ƴǳƳǳƴŜǎƛ ŀƭƤƴƳŀ ȅŜǊƛ ǾŜ ǀƭœǸǎǸΦ

Sac test numuneleri 
haddeleme boyuna (L),             
( RolingDirection),  ve 
haddeleme enine  (T) 
(Transversedirection) 
ƻƭŀǊŀƪ ƘŀȊƤǊƭŀƴƤǊΣ έ [ ǾŜ ¢έ 
ǘŜǎǘ ŘŜƐŜǊƭŜǊƛ ŦŀǊƪƭƤŘƤǊΦ 
--Saclar gemiye monte 
ŜŘƛƭƛǊƪŜƴ ŘŀƛƳŀ  ά[έ 
ƘŀŘŘŜƭŜƳŜ ȅǀƴǸ ƎŜƳƛƴƛƴ 
ōƻȅǳ ȅǀƴǸƴŘŜ ƪƻƴǳƭƳŀƭƤ.



 ŀŦǘΩǘŀƴ ¢Ŝǎǘ ƴǳƳǳƴŜǎƛ ŀƭƳŀ ȅŜǊƛ ǾŜ ǀƭœǸƭŜǊƛ 

Uzama ve 
YŜǎƛǘ ŘŀǊŀƭƳŀǎƤ

Ductility



¢ŜƴǎƛƭŜ 4ŜƪƳŜ ¢Ŝǎǘƛ ό!ƪƳŀκ¦ȊŀƳŀκYƻǇƳŀύ 5ƛŀƎǊŀƳƤ.

9ǎƪƛ 5Lb bƻǊƳǳƴŀ ƎǀǊŜ ƳŀƭȊŜƳŜ ƛǎƳƛ Stпн ǾǎΦ Ǝƛōƛ ŀƴƤƭƤǊŘƤΣ пн ǎŀȅƤǎƤ 
ƳŀƭȊŜƳŜƴƛƴ м ƳƳч Ψǎƛƴƛƴ YƎ ƻƭŀǊŀƪ minΦ ƪƻǇƳŀ ƳǳƪŀǾŜƳŜǘƛ ƛŘƛΣ ǒƛƳŘƛ 
ƳŀƭȊŜƳŜ ƛǎƛƳƭŜǊƛ !IонΣосΣпл Ǿǎ Ǝƛōƛ ŀƴƤƭƳŀƪǘŀŘƤǊΦ омрҦофл bκƳƳч 
ƳŀƭȊŜƳŜƴƛƴ м ƳƳч Ωnin!ƪƳŀ ƳǳƪŀǾŜƳŜǘƛŘƛǊΦ DŜƳƛ ǇƭŀƴƭŀǊƤƴŘŀ ȅŀǇƤƭŀƴ 
ƳǳƪŀǾŜƳŜǘ ƘŜǎŀǇƭŀǊƤƴŘŀ ŘŀƛƳŀ ŀƪƳŀ ƳǳƪŀǾŜƳŜǘƛ ŘŜƐŜǊƛ ƘŜǎŀōŀ ŀƭƤƴƤǊΣ 
œǸƴƪǸ ƪƻǇƳŀ ƳǳƪŀǾŜƳŜǘƛ ƳŀƭȊŜƳŜƴƛƴ ōƛǘƳƛǒ όƘǳǊŘŀύ ƘŀƭƛŘƛǊΦ 



4Ŝƴǘƛƪ όImpact)Test Machine.(Joule-N/mm2)
bǳƳǳƴŜ ǀƭœǸƭŜǊΥ мл Ȅ мл Ȅ рр ƳƳΣ 4ŜƴǘƛƪΥн Ȅ н ƳƳΦ Radius: 0.25 mm

4Ŝƴǘƛƪ ǘŜǎǘƛ DŜƳƛƭŜǊƛƴ œŀƭƤǒǘƤƪƭŀǊƤ ǎƻƐǳƪ ōǀƭƎŜƭŜǊŜ ƎǀǊŜ όIce-
Classύ ǾŜȅŀ ǘŀǒƤŘƤƪƭŀǊƤ ȅǸƪŜ ƎǀǊŜ ό[tD-[bDύ ǀƴŜƳƭƛŘƛǊΣ ǎŀœ ǾŜ 
ǘŜœƘƛȊŀǘƤƴ ǎƻƐǳƪǘŀ ƪƤǊƤƭƎŀƴƭƤƪ ƳǳƪŀǾŜƳŜǘ ŘŜƐŜǊƛƴƛ ōŜƭƛǊƭŜǊΦ

LateralexpansionόƪŜǎƛǘ ŘŀǊŀƭƳŀǎƤύ 



DropWeight(Pellini) ImpactTest.
YŀȅƴŀƪƭƤ {ŀŎƤƴ ŘŀǊōŜ ƪƤǊƤƭƳŀ ǘŜǎǘƛΣ ȅƤǊǘƤƭƳŀ ȅǸȊŜȅ ŀƴŀƭƛȊƛΦ

DŜƳƛ ƛƴǒŀ ǇǊƻƧŜǎƛƴŜ ƎǀǊŜ ¢ŜǊǎŀƴŜŘŜ ƪŀȅƴŀƪƭƤ ǎŀŎƤƴ ƳǳƪŀǾŜƳŜǘ ǘƻƪƭǳƪ ǾŜ 
ŀƴƛ ŘŀǊōŜƭŜǊŘŜ ƪƤǊƤƭƳŀȅŀ ƪŀǊǒƤ ȅǸƪǎŜƪ ŘƛǊŜƴœ ǇŜǊŦƻǊƳŀƴǎƤ ǾŜ ²t{ΩȅŜ
uygunluk DropWeightό5ǸǒǸǊƳŜ ǘŜǎǘύ ǘŜǎǘƛ ȅŀǇƤƭƤǊΦ 
!ƐƤǊƭƤƪ ŘǸǒƳŜ ǘŜǎǘƛƴƛƴ ŀǊŘƤƴŘŀƴ ŘŜŦƻǊƳŀǎȅƻƴ ƪƤǊƤƭƳŀ ȅǸȊŜȅƛ ǾŜ ƎŜǾǊŜƪ 
ƪƤǊƤƭƳŀ ȅǸȊŜȅƛ ƪƤǊƤƭƳŀ ƻǊŀƴƭŀǊƤ ƎǀǊǸƴǸƳǸ ōŀƪƤƭƤǇ ŘŜƐŜǊƭŜƴŘƛǊƛƭƛǊΦ

bƻǘΥ !ƐƤǊƭƤƐƤƴ œŀǊǇƤǇ ƎŜǊƛ ȊƤǇƭŀƳŀ ƳŜǎŀŦŜǎƛ {ŀŎƤƴ 9ƴŜǊƧƛ ƛŀŘŜǎƛ ƘŜǎŀǇƭŀƴƤǊΦ 



BendTest. (SteelPlateor Bar)

Max.D=3 x a
Min.l= D + 2a

Yŀȅƴŀƪ ŘƛƪƛǒƛƴŘŜƴ 
ōǸƪƳŜ œŀǘƭŀƪ ǘŜǎǘƛΦ

CorrugatedǇŜǊŘŜ ǎŀœƤ



Spectrometer. (Kimyasal Analiz)
Carbon(C), Silicon(Si), Manganese(Mn), Sulfur(S), Phosphorus(P), 

Chrome(Cr), Molybdenum(Mo), Nickel(Ni), Copper(Cu), Niobiumetc.
aŜǘŀƭ ƳŀƭȊŜƳŜƭŜǊƛƴ ƪƛƳȅŀǎŀƭ ȅŀǇƤƭŀǊƤƴƤƴ ŘŜƐŜǊƭŜƴŘƛǊƳŜ ŀƴŀƭƛȊƛ ȅŀǇƤƭƤǊΦ



Sertlik (Hardness) Test Machine
BrinellHardness(HB), RockwellC(HRC), RockwellB(HRB), Vickers(HV).
YŀȅƴŀƪƭƤ ƳŀƭȊŜƳŜƴƛƴ Yŀȅƴŀƪ ƳŜǘŀƭ ǾŜ I!½ ōǀƭƎŜǎƛ ǎŜǊǘƭƛƪƭŜǊƛ ǀƭœǸƭǸǊΣ

Laboratuvar{ŜǊǘƭƤƪǀƭœƳŜ ŎƛƘŀȊƤΣ        {ŀƘŀ ǘƛǇƛ Yŀȅƴŀƪ I!½ ōǀƭƎŜǎƛ ƛœƛƴΦ



DŜƳƛκ¢ŜƪƴŜ ǾŜ aŀƪƛƴŜ ƛƳŀƭŀǘƤƴŘŀ  
ƪǳƭƭŀƴƤƭŀƴ 

9ƭŜƪǘǊƛƪ  !Ǌƪ YŀȅƴŀƪƭŀǊƤ όaŜǘŀƭ ōƛǊƭŜǒǘƛǊƳŜύΣ
όDŜƳƛ ¢Ŝƪƴƛƪ tŜǊǎƻƴŜƭƛ ƛœƛƴ ƎŜƴŜƭ ōƛƭƎƛύ

IACS Materials& Welding,  AWS D1.1.
StracturalWeldingSteel.

ve
WPS-PQR WeldingProcedurSpecification& 

QualificationǾŜ ²tv YŀȅƴŀƪœƤ {ŜǊǘƛŦƛƪŀǎƤ ƘŀȊƤǊƭŀƳŀǎƤΣ
IACS, AWS ve EN ISO 9606-1 (02/2014)

(eski norm EN 287-1:2011:2012)
Rev:01/2023



Y!¸b!Y ƘŀȊƤǊƭƤƐƤ ǾŜ ƪŀȅƴŀƪƭŀƳŀΥ

1-ClassƻƴŀȅƭƤ DŜƳƛ ƛƴǒŀ tƭŀƴƤƴŀΣ ƳŀƭȊŜƳŜΣ elktrodǎŜœƛƳƛƴŜΣ  ƪŀȅƴŀƪ
ȅŀǇƳŀ ǎƤǊŀǎƤƴŀ ǾŜ ƪŜǎƛƴƭƛƪƭŜ ƻƴŀȅƭƤ ²t{ΩȅŜǳȅǳƭƳŀƭƤŘƤǊΦ

2-DŜƳƛŘŜ Yŀȅƴŀƪ ȅŀǇƤƳ ǎƤǊŀǎƤƴŘŀ ²t{ ǾŜ YŀȅƴŀƪœƤ ǎŜǊǘƛŦƛƪŀǎƤ ōǳƭǳƴƳŀƭƤΦ
3-¦ȅƎǳƴ ǘŜƳƛȊƭƛƪ ǾŜ ƘŀȊƤǊƭƤƪ ƳŀƭȊŜƳŜƭŜǊƛƴ ƪŀȅƴŀƐƤ ƛœƛƴ ƛƭƪ ŀŘƤƳŘƤǊΣ 
4-aŜƪŀƴƛƪ ǘŜƳƛȊƭƛƪǘŜ ǎŀŘŜŎŜ ƧŜǘ ǘŀǒƤ ƛƭŜ ǘŜƭ ŦƤǊœŀ ƪǳƭƭŀƴƤƭƤǊΦ 
όtŀǎƭŀƴƳŀȊ ƳŀƭȊŜƳŜŘŜ ǎŀŘŜŎŜ ǇŀǎƭŀƴƳŀȊŀ ǳȅƎǳƴ ƧŜǘ ǘŀǒƤ ǾŜ 
ǇŀǎƭŀƴƳŀȊ ǘŜƭ ŦƤǊœŀ ǾŜ ȅǸȊŜȅ ǘŜƳƛȊƭƛƐƛƴŘŜ !ƭƪƻƭΣ !ǎŜǘƻƴ ƪǳƭƭŀƴƤƭƤǊύ  

5-¸ǸȊŜȅ ƪƛǊƭƛƭƛƐƛ ǎƤŎŀƪ œŀǘƭŀƳŀȅŀ ƴŜŘŜƴ ƻƭŀōƛƭƛǊΦ 
¸ǸȊŜȅ ƘŀȊƤǊƭƤƐƤΣ ǇǸǊǸȊƭǸƭǸƐǸΣ ŘŀƛƳŀ ƪƻƴǘǊƻƭ ŜŘƛƭƳŜƭƛŘƛǊΦ 

6-Kaynaktaki oksidasyonuǀƴƭŜƳŜƪ ƛœƛƴ TƴŜǊǘGasaTDκa!D ƪŀȅƴŀƪ 
metodu tercih edilmelidir, Oksidasyonόhч-bчύ I!½ ōǀƭƎŜǎƛƴŜ ȊŀǊŀǊ ǾŜǊƛǊ

7-Yŀȅƴŀƪ ǾŜǊƛƳƛƴƛ ŀǊǘǘƤǊƳŀƪ ǾŜ ƘŀǘŀǎƤȊ ƪŀȅƴŀƪ ȅŀǇƳŀƪ ƛœƛƴ ƪŀȅƴŀƪ 
ǘƻǇǊŀƪƭŀƳŀǎƤ ōŀƪƤǊ ƪŀōƭƻ ƛƭŜ ŘƛǊŜƪǘ ƳŀƭȊŜƳŜȅŜ ōŀƐƭŀƴƳŀƭƤŘƤǊΦ 

8-mƴ ƤǎƤǘƳŀ ǾŜ ȅŀǾŀǒ ǎƻƐǳǘƳŀ ƪŀȅƴŀƪ ǎƤǊŀǎƤƴŘŀƪƛ ȅǸƪǎŜƪ ƎŜǊƛƭƛƳƭŜǊƛ ǾŜ
œŀǘƭŀƳŀƭŀǊƤ ǀƴƭŜǊΣ 



9-CŀǊƪƭƤ ƳŀƭȊŜƳŜƭŜǊŘŜ ǘŜǊƳŀƭ ƎŜƴƭŜǒƳŜ ǾŜ ƤǎƤ ƛƭŜǘƪŜƴƭƛƐƛ ŦŀǊƪƭƤ
ƻƭŘǳƐǳƴŘŀƴ œŀǘƭŀƳŀ  ȅŀǇŀōƛƭƛǊΣ ōǳ ƴŜŘŜƴƭŜ ƘŜǊ ƳŀƭȊŜƳŜƴƛƴ 
(HeatFlowύ ƤǎƤ ƛƭŜǘƪŜƴƭƛƐƛ ǾŜ YŀȅƴŀƐƤƴ LǎƤ ƎƛǊŘƛǎƛ όHeatinput) dikkatlice
ƘŜǎŀǇƭŀƴƳŀƭƤŘƤǊΦ Yŀȅƴŀƪ ōǀƭƎŜǎƛ I!½ ƤǎƤǎƤ ŘŜǾŀƳƭƤ ǀƭœǸƭƳŜƭƛŘƛǊ 
ό4ŜƭƛƪΥmax.200, SS max.250 ϲC derece)

10-LǎƤ ƎƛŘƛǎƛƴƛƴ ŦŀȊƭŀǎƤ Yŀȅƴŀƪ aŜǘŀƭƛƴŘŜ ǾŜ I!½ ōǀƭƎŜǎƛƴŘŜ Řƻƪǳ
ȅŀǇƤǎƤƴƤƴ ǘŀƴŜ ƛǊƛƭŜǒƳŜǎƛƴŜκ ƪǊƛǎǘŀƭƭŜǒƳŜǎƛƴŜ ǾŜ œŀǘƭŀƳŀƭŀǊŀ ȅƻƭ ŀœŀǊΣ

11-YŀǊōƻƴ 4Ŝƭƛƪ ƪŀȅƴŀƐƤƴŘŀ ά/ YŀǊōƻƴ  maxΦ҈ му ƻƭƳŀƭƤ ǾŜ 
tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ ǎŜœƛƳƛƴŘŜ нлл-300 serisi Fe-Cr ŀƭŀǒƤƳƭƤ
олп[Σ омс[ όYǊƻƳ YŀǊōǸǊ œŀǘƭŀƳŀǎƤƴƤ ǀƴƭŜƳŜƪ ƛœƛƴ ά[έ low carbonmax.
%3) Ostenitik veya Dublexmalzeme tercih edilir.

12-tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ ǾŜ 4Ŝƭƛƪ όŦŀǊƪƭƤ ƳŀƭȊŜƳŜύ ƪŀȅƴŀƐƤƴŘŀ  Ƴǳǘƭŀƪŀ 
Buttering(Build-upύ ƻƴŀȅƭƤ ²t{ ƪǳƭƭŀƴƤƭƳŀƭƤŘƤǊΦ

NotΥ ¸ǸƪǎŜƪ ƪŀǊōƻƴƭǳ tƛƪ ǾŜ siferoŘǀƪǸƳ ƳŀƭȊŜƳŜŘŜ ƪŀȅƴŀƪ ƛœƛƴ
L!/{ ǘŀǊŀŦƤƴŘŀƴ ƻƴŀȅƭŀƴƳƤǒ 5ǀƪǸƳ Elektroduve WPS yoktur, 
5ǀƪǸƳ Yŀȅƴŀƪ 9ƭŜƪǘǊƻŘƭŀǊƤǎŀŘŜŎŜ ŘƻƭƎǳ ƪŀȅƴŀƐƤ ƻƭŀōƛƭƛǊΦ



Occupational Safety and Health Administration (OSHA)

OSHA Reg. YŀȅƴŀƪŎƤǎŀƐƭƤƐƤΦ
Yŀȅƴŀƪ ȅŀǇƤƭŀŎŀƪ ōǀƭƎŜ netaόǘŜƳƛȊƭƛƪΣ ȅŀƴƤŎƤ ƳŀŘŘŜ ǾŜ ȅŀƴ 
ǘŀƴƪΩǘŀΣ ōǀƭƳŜŘŜ  œŀƭƤǒƳŀ ǾǎΦ ƪƻƴǘǊƻƭǸύΣ ŜƳƴƛȅŜǘƭƛ ƻƭƳŀƭƤŘƤǊΦ
Lǎƭŀƪ ȊŜƳƛƴŘŜ ƪŜǎƛƴƭƛƪƭŜ ƪŀȅƴŀƪ ȅŀǇƤƭƳŀƳŀƭƤŘƤǊΦ Elektrodveya 
ǘŜƭ ŘŜƐƛǒǘƛǊƛǊƪŜƴ Yŀȅƴŀƪ ƳŀǒŀǎƤƴŀ elektrod takarken  kaynak 
ǾƻƭǘŀƧƤ ŘǸǒǸƪ ƻƭŘǳƐǳƴŘŀƴ ό±ƻƭǘΥнфκол ±ύ ƘƛǎǎŜǘƳŜȅŜōƛƭƛƴƛǊΣ 
ŀƴŎŀƪ ȅǸƪǎŜƪ ŀƪƤƳ κ!ƳǇŜǊ όмрлκнплύ ǾǸŎǸŘǳƴǳȊŘŀƴyere 
Ƥǎƭŀƪ ȊŜƳƛƴŜ ƎŜœŜǊκŀƪŀǊ ǾŜ ǎƛȊƛ elektrodƎƛōƛ ȅŀƪŀǊΣ ŀƐƤǊ ȅŀǊŀƭŀǊΣ 

https://www.osha.gov/sites/default/files/publications/3439at-a-glance.pdf
https://www.osha.gov/sites/default/files/publications/3439at-a-glance.pdf


Yŀȅƴŀƪ ƘŀȊƤǊƭƤƐƤ όaƻƴǘŀƧύΦ
-DŜƳƛ ƛƴǒŀ ǾŜ ǘŀƳƛǊƛƴŘŜ ǎŀœ ƳƻƴǘŀƧƤ œƻƪ ǀƴŜƳƭƛŘƛǊΣ
-L!/{ ƴƻΥпт ƪǳǊŀƭƭŀǊƤƴƤ  ƪŀȅƴŀƪœƤ œƻƪ ƛȅƛ ōƛƭƳŜƭƛΣ ǾŜ  άPunta
YŀȅƴŀƐƤ όTackweldύ ǎŜǊǘƛŦƛƪŀƭƤέ  ŜƘƛƭ ƻƭƳŀǎƤ ƎŜǊŜƪƛǊΣ œǸƴƪǸ 
ƳƻƴǘŀƧŎƤƴƤƴ ȅŀǇǘƤƐƤ ƘŀǘŀƭƤ ƛǒƭŜƳƛ ƪŀȅƴŀƪŎƤŘǸȊŜƭǘŜƳŜȊ ǾŜ 
ƘŀǘŀƭŀǊƤƴ ǸǎǘǸƴǸ ƪŀǇŀǘƤǊ ǾŜ ƘŀǘŀƭŀǊ ƪŀȅƴŀƐƤƴ ǇŀǊœŀǎƤ ƻƭǳǊΦ
-aŀƭȊŜƳŜ ƘŀȊƤǊƭƤƐƤΣ ƪŀȅƴŀƪ ŀƐȊƤ ŀǊŀƭƤƐƤΣ ǘŀǒƭŀƳŀ ǘŜƳƛȊƭƛƐƛΣ ǎŀŎ 
ŀœƤǎƤκŘǸȊƎǸƴƭǸƐǸΣ ƘƛȊŀǎƤ όlineύ ǾǎΦ œƻƪ ǀƴŜƳƭƛŘƛǊΦ
-PuntaYŀȅƴŀƐƤΥ  Kaynak tek paso ve maxΦрл ƳƳΦ  ȅŀǇƤƭƤǊΦ 
Yŀȅƴŀƪǘŀ ōŀǒƭŀƳŀ ƴƻƪǘŀǎƤ ǸȊŜǊƛƴŜ ƎŜǊƛ ŘǀƴǸƭǸǇ puntaƘŀǘŀǎƤ 
ƪŀǇŀǘƤƭŘƤƪǘŀƴ ǎƻƴǊŀ ƪŀȅƴŀƐŀ ŘŜǾŀƳ ŜŘƛƭƛǊΣ ōƛǘƛǒǘŜ elektrod
ƪŀƭŘƤǊƤƭŘƤƐƤƴŘŀ ƻƭǳǒŀƴ ǾŀƪǳƳκƪǊŀǘŜǊ ƻȅǳƐǳ όŘŜƭƛƐƛύ ŘŀƛǊŜ 
ǒŜƪƭƛƴŘŜ ǀǊǸƭǸǇ ƪŀȅƴŀǘƤƭŀǊŀƪ ǎƻƴƭŀƴŘƤǊƤƭƤǊΦ !²{ 5ΦмΦм κ сΦΦнΦн

YǊŀǘŜǊ œǳƪǳǊǳΣ
œŀǘƭŀƐƤόTackweld)

PuntaƘŀǘŀǎƤΦ
(Tackweld)



Kaynak kablosu: 
¸ŀƪƭŀǒƤƪ нфκол  5/κ!/ ±ƻƭǘ ǾŜ  мллκслл ŀǊŀǎƤ !ƳǇŜǊ ǘŀǒƤȅŀōƛƭƛǊΦ
Kaynak kablosu yuvarlak demet rulo halinde ise bobin gibi 
ŜƭŜƪǘǊƛƪ œŜƪŜǊΣ Ǌǳƭƻ ƻǊǘŀǎƤƴŀ ōƛǊ ŘŜƳƛǊ œǳōǳƪ ǘǳǘǘǳƐǳƴǳȊŘŀ 
ƳƤƪƴŀǘƤǎ ƻƭŘǳƐǳƴǳ ƎǀǊǸǊǎǸƴǸȊΦ 
Kaynak ƳŀƪƛƴŀǎƤƴƤнлл !ƳǇŜǊ ƻƭŀǊŀƪ ŀȅŀǊƭŀŘƤƐƤƴƤȊŘŀ ƪŀōƭƻ 
Ǌǳƭƻ ōƻōƛƴ Ǝƛōƛ ƛǎŜ ƪŀōƭƻƴǳƴ ƘŜǊ ǘǳǊǳƴŘŀ ȅŀƪƭŀǒƤƪ р !ƳǇŜǊ 
ŀȊŀƭƤǊκŜƪǎƛƭƛǊ ǾŜ ƪŀȅƴŀƪ ƳŀǒŀǎƤƴŀ Ŝƪǎƛƪ !ƳǇŜǊ ƎŜƭƛǊ ǾŜ ƛǎǘŜƴƛƭŜƴ 
ǾŜǊƛƳƭƛ ƪŀȅƴŀƪ ȅŀǇƤƭŀƳŀȊΦ
²t{ΩȅŜuygun verikliƪŀȅƴŀƪ ȅŀǇƤƭŀōƛƭƳŜǎƛ ƛœƛƴ ƪŀȅƴŀƪ 
ƪŀōƭƻǎǳƴǳƴ ŦƛǊƪŜǘŜ Ǝƛōƛ ǳȊŀǘƤƭƤǇ ǎŜǊƛƭƳŜǎƛ ƎŜǊŜƪƛǊΦ



YŀȅƴŀƪΩǘŀ ¢ƻǇǊŀƪƭŀƳŀ ƪŀōƭƻ ōŀƐƭŀƴǘƤ ȅŜǊƛƴƛƴ ǀƴŜƳƛΥ
¢ƻǇǊŀƪƭŀƳŀ ǎŜœƛƭŜƴ ƪŀȅƴŀƪ ƳŜǘƻŘǳ ƪŀŘŀǊ ǀƴŜƳƭƛŘƛǊΦ

Yŀȅƴŀƪǘŀ ¢ƻǇǊŀƪƭŀƳŀ Yŀōƭƻǎǳ ƪŀȅƴŀƪ ƪŀōƭƻǎǳ ƛƭŜ ŀȅƴƤ 
ƪŜǎƛǘκœŀǇǘŀ .ŀƪƤǊ ƻƭƳŀƭƤŘƤǊΣ ǾŜ ƳŀƭȊŜƳŜȅŜ ŘƛǊŜƪǘ 
ōŀƐƭŀƴƳŀƭƤŘƤǊΣ ƭŀƳŀ ŘŜƳƛǊƛ ƛƭŜ ǘƻǇǊŀƪƭŀƳŀ ƻƭƳŀȊΣ ŘŜƳƛǊ ±ƻƭǘŀƧ 
ƛƭŜǘƛǊ ŘŜǾǊŜȅƛ ǘŀƳŀƳƭŀǊ Ŧŀƪŀǘ Yŀȅƴŀƪ 9ƭŜƪǘǊƻƴƭŀǊƤƴƤƴ Yŀȅƴŀƪ 
ƳƻǘƻǊǳƴŀ ŘǀƴǸǒǸƴǸ ǎŀƐƭŀȅŀƳŀȊΣ 9ƭŜƪǘǊƻƴƭŀǊ ǘƻǇǊŀƐŀ ǾŜȅŀ 
œŜǾǊŜȅŜ ǎŀœƤƭƤǊΣ X-Ray Radyasyonu gibi insana zarar verir, 
ƳŀƭȊŜƳŜŘŜ ǎŀƐƭƤƪƭƤ ōƛǊ ƪŀȅƴŀƪ ƳŜǘŀƭƛ ƻƭǳǒƳŀȊΦ 

Not:¢ŀǾŀƴ ƪŀȅƴŀƐƤƴŘŀ ǘƻǇǊŀƪ ƪŀōƭƻǎǳ ƳŀƭȊŜƳŜƴƛƴ ǸǎǘǸƴŜ 
ōŀƐƭŀƴƤǊǎŀ ŜǊƎƛȅŜƴ ƳŜǘŀƭκƳŀƭȊŜƳŜ ƳƤƪƴŀǘƤǎ Ǝƛōƛ ǘƻǇǊŀƪƭŀƳŀ 
ƴƻƪǘŀǎƤƴŀ ŘƻƐǊǳ ƎƛŘŜǊ ǘŀǾŀƴŀ ȅŀǇƤǒƤǊΣ ƳǸƪŜƳƳŜƭ ƪŀȅƴŀƪ ȅŀǇƤǎƤ 
ƻƭǳǒǳǊΣ ƪŀȅƴŀƪ ŘŀƳƭŀƳŀȊΣ ŀƪƳŀȊΦ 



wŜǎƛƳŘŜ ȅŀƴƭƤǒ ǘƻǇǊŀƪƭŀƳŀ ƴŜǘƛŎŜǎƛ ƪŀȅƴŀƪ 
ƳŜǘŀƭƛ ǇǸǎƪǸǊƳǸǒΣ ƳŀƭȊŜƳŜ ƳƤƪƴŀǘƤǎƭŀǒƳƤǒΦ 

ƪŀȅƴŀƪ ȅŀǇƤƭŀƳŀȊ ƘŀƭŜ ƎŜƭƳƛǒΣ

DŜƳƛ ŘǸȊ ǎŀŎƭŀǊƤ ƛœƛƴ ƛŘŜŀƭ aƤƪƴŀǘƤǎƭƤΣ ȅŀȅƭƤ 
ǇǊŀǘƛƪ Yŀȅƴŀƪ ǘƻǇǊŀƪƭŀƳŀ ǸƴƛǘŜǎƛΦόmax600 A.)

Yŀȅƴŀƪ ǘƻǇǊŀƪƭŀƳŀǎƤΦ

Kaynak toprak kablosu.



¢Ŝƪ Ǉŀǎƻƭǳ ƎŜƴƛǒ Yŀȅƴŀƪ ȅŀǇƤƳƤ ǎƤǊŀǎƤƴŘŀ ƳŀƭȊŜƳŜȅŜ  ŀǒƤǊƤ ƤǎƤ ƎƛǊŘƛǎƛƴƛƴ 
(Heatinputύ ƻƭǳǒǘǳǊŘǳƐǳ Řƻƪǳ όGrainsize) donan su kristalleri gibi tane 
ƛǊƛƭŜǒƳŜǎƛƴŜΣ ƎŜǊƛƭƳŜƭŜǊŜΣ ƳŀƭȊŜƳŜ ȅǳƳǳǒŀƳŀǎƤ ǾŜ œŀǘƭŀƳŀȅŀ ȅƻƭ ŀœŀǊΦ 
YŀȅƴŀƐƤƴ œƻƪ Ǉŀǎƻƭǳ ȅŀǇƤƭƳŀǎƤ όmulti run techniqueύ ƤǎƤ ƎƛǊŘƛǎƛƴƛ ƪƻƴǘǊƻƭ 
ŀƭǘƤƴŘŀ ǘǳǘŀǊΣ ƪŀȅƴŀƪ ȅŀǇƤǎƤΣ nufuziyetiniǾŜ ƳǳƪŀǾŜƳŜǘƛƴƛ ŀǊǘǘƤǊƤǊΦ

Yŀȅƴŀƪ ȅŜǊƛ aƛƪǊƻ ȅŀǇƤǎƤΦ



OverHeatinput & Flow= Hot crack,
ό.ƭƻƪ ŜƪƛΣ ƎŜƴƛǒ ƪŀȅƴŀƪύ

LǎƤ ƎƛǊŘƛǎƛ œƻƪ ŦŀȊƭŀ ƻƭŀƴ ǾŜ ȅǸƪǎŜƪ !ƳǇΩŘŜŘǸǒǸƪ ƘƤȊŘŀ ȅŀǇƤƭŀƴ 
ƎŜƴƛǒ Ǉŀǎƻƭǳ ƪŀȅƴŀƪǘŀƴ ǎƻƴǊŀ ƎŜƴƭŜǒŜƴ ƳŜǘŀƭƛƴ ǎƻƐǳȅǳǇ 
œŜƪƳŜǎƛ ƘŀƭƛƴŘŜ Yŀȅƴŀƪ ōƻȅǳƴŀ œŀǘƭŀƪ ƻƭǳǒǳǊΦ



Kaynak ElektrodGradeǀȊŜƭƭƛƪƭŜǊƛΦ
(WeldingConsumable)

Her Elektrod(WeldingConsumableύ ȅƤƭƭƤƪ ƪŀȅƴŀƪ ŘƻƭƎǳǎǳ L!/{ κClassile 
ȅŀǇƤƭŀǊŀƪ ǘŜǎǘ ȅŀǇƤƭƤǊΦ «ǊǸƴ¢ŜǎǘŘŜƐŜǊƭŜǊƛƴƛ  ǎŀƐƭŀǊǎŀ ǎŜǊǘƛŦƛƪŀǎƤ ǾƛȊŜ ŜŘƛƭƛǊΣ 
«ǊǸƴƭŜǊ мΣнΣо άbέ ǾŜȅŀ мΣнΣоΣп ά¸έ όHighǘŜƴǎƛƭŜύ ƻƭŀǊŀƪ ŀƴƤƭƤǊΣ
«ǊǸƴƭŜǊƛƴ ŀƪƳŀ ƳǳƪŀǾŜƳŜǘƛ όYieldstress),kopma (Tensile stress), uzama 
(ElognationύΣ ōǸƪƳŜ  όBendύ ǾŜ ǎƻƐǳƪǘŀ 4Ŝƴǘƛƪ ƪƤǊƤƭƳŀ ǘŜǎǘƭŜǊƛ όCharpyV-
notchImpactύ ƳǳƪŀǾŜƳŜǘƭŜǊƛ ǘŀōƭƻŘŀ ƎǀǎǘŜǊƛƭƳƛǒǘƛǊΦ
4Ŝƴǘƛƪ ǘŜǎǘƛ  άIceClassǾŜ [tDκ[bDέ DŜƳƛƭŜǊ ǾŜ ǾƛƴœƭŜǊ ƛœƛƴ œƻƪ ǀƴŜƳƭƛŘƛǊΦ



SMAW ShildedMetal ArcWelding
mǊǘǸƭǸ Elektrod(FluxƪŀǇƭŀƳŀƭƤύ aŜǘŀƭ ArcYŀȅƴŀƐƤΣ

ManualƻƭŀǊŀƪ ŜƭŘŜ ƪǳƭƭŀƴƤƭƤǊΣ ǀǊǘǸόfluxύ ƛœƛƴŘŜ ƪŀȅƴŀƪ 
metalini besleyen ƛƳŀƭŀǘŎƤȅŀǀȊŜƭ ƳŀŘŘŜƭŜǊ ǾŀǊŘƤǊΦ



Manualmetal arcconsumables.
Elektrod4ǳōǳƐǳ ǘŀƴƤƳ ƪƻŘǳΦ



ElektrodǘŀƴƤƳ ƪƻŘǳ 5ŜǘŀȅƭŀǊƤ

AbsorbedMoistureTest:



mǊǘǸƭǸ ElektrodYŀȅƴŀƐƤ

bƻǘΥ Yŀȅƴŀƪ ǳƭǘǊŀǾƛȅƻƭŜ ƤǒƤƴƭŀǊƤƴƤƴ ȊŀǊŀǊƭŀǊƤƴŘŀƴ ƪƻǊǳƴƳŀƪ ƛœƛƴ ŘŜǊƛ ǀƴƭǸƪ  
ŘŜǊƛ ŜƭŘƛǾŜƴΣ ȅŀƴƳŀȊ ǘǳƭǳƳ ƎƛȅƛƭƳŜƭƛΦ DǀȊƭŜǊƛƳƛȊƛ ƪƻǊǳƳŀƪ ǾŜ ŘŀƘŀ 
ǾŜǊƛƳƭƛ œŀƭƤǒƳŀƪ ƛœƛƴ Ŧƻǘƻ-cellƻǘƻƳŀǘƛƪ ƪŀǊŀǊŀƴ ƳŀǎƪŜ ƪǳƭƭŀƴƳŀƭƤŘƤǊΦ



ElektrodƪǳǊǳǘƳŀ ŦƤǊƤƴƤ ǾŜ ǘŀǒƤƳŀ ǘŜǊƳƻǎǳΦ
Bazik ŜƭŜƪǘǊƻŘƭŀǊƤƴǀǊǘǸ  Fluxœŀōǳƪ ǊǳǘǳōŜǘ όIчhύ ŀƭƤǊΣ ƪŀȅƴŀƪ ǎƤǊŀǎƤƴŘŀ 

rutubetteki HidrogenŜǊƎƛƳƛǒ ƳŜǘŀƭ ƛœƛƴŘŜ œŀǘƭŀƳŀȅŀ ȅƻƭ ŀœŀǊΦ
.ǳ ǎƤƴƤŦǘŀƪƛ 9ƭŜƪǘǊƻŘƭŀǊƤƴƛœƛƴŘŜƪƛ ǊǳǘǳōŜǘ  ŦƤǊƤƴƭŀƴƤǇ ƪǳǊǳǘǳƭǳǊ ǾŜ ƪŀȅƴŀƪ 

ȅŀǇƤƳƤ ǎƤǊŀǎƤƴŘŀ ǊǳǘǳōŜǘ ŀƭƳŀƳŀǎƤ ƛœƛƴ ǘŜǊƳƻǎ ƛœƛƴŘŜ ǎŀƪƭŀƴƤǊ



GTAW GasTunstenArcWelding.(TIG)
Gas¢ǳƴƎǎǘŜƴ !Ǌƪ YŀȅƴŀƐƤ ό!ǊƎƻƴύ

LǎƤ ƎƛǊŘƛǎƛ Ŝƴ ŀȊ ƻƭŀƴ ƪŀȅƴŀƪ ƳŜǘƻŘǳŘǳǊΣ ƪǀƪ ǇŀǎƻƭŀǊŘŀ ƘŀǘŀǎƤȊ 
ƪŀȅƴŀƪ ƛœƛƴ ǘŜǊŎƛƘ ŜŘƛƭƛǊΣ

bƻǘΥ¢ǳƴƎǎǘŜƴ ƛƐƴŜ ȅŀƴƤǇ ǾŜǊƛƳǎƛȊ ƻƭŘǳƐǳ ȊŀƳŀƴΣ ό¢ǳƴƎǎǘŜƴ ƳŜǘŀƭ ǘƻȊǳ 
ƪŜǎƛƴ YŀƴǎŜǊƻƧŜƴ ƻƭŘǳƐǳƴŘŀƴύ ǎŀŘŜŎŜ ǀȊŜƭ ƪŀǇŀƭƤ ŎƛƘŀȊ ƛœƛƴŘŜ ōƛƭŜƴƳŜƭƛΦ



¢LD !ǊƎƻƴ YŀȅƴŀƐƤ ¢ƻǊœ.

¢LD YŀȅƴŀƐƤ 5/ ǾŜȅŀ !/ ŀƪƤƳƭŀǊŘŀΣ inert gasolarak Argon  
ƪǳƭƭŀƴƤƭŀōƛƭƛǊΣ Aliminyumve Paslamaz4Ŝƭƛƪ ƳŀƭȊŜƳŜ ǾŜ 
ōƻǊǳƭŀǊƤƴŘŀ ǾŜǊƛƳƭƛΣ ƪƻƭŀȅΣ ƘŀǘŀǎƤȊ ƪŀȅƴŀƪ ȅŀǇƤƭŀōƛƭƛǊΦ



GMAW GasMetal ArcWelding
MIG-MAG WeldingMachine

GMAW GasMetal ArcWelding (MIG-MAG Weldingύ !/κ5/ ŀƪƤƳƤ ƛƭŜ   
/hч ǾŜȅŀ ƪŀǊƤǒƤƳ gas(Argon + Coч ύ  ƪǳƭƭŀƴƤƭƤǊΣ mȊƭǸ ǘŜƭ ǾŜȅŀ όsolidwire) 
ŘǸȊ ǘŜƭ ƪŀȅƴŀƪ ȅŀǇƤƳƤƴŘŀ ƪǳƭƭŀƴƤƭƤǊΦ ¢Ŝƭ ǎǸǊǸƳ ƳƻǘƻǊ ǾŜ GasǾŀƭŦ ƪƻƴǘǊƻƭǸ 
¢ƻǊœǸȊŜǊƛƴŘŜƴ YŀȅƴŀƪœƤ ƪƻƴǘǊƻƭ ŜŘŜōƛƭƛǊΦ ¢ƻǊœǎǳ ƛƭŜ ǎƻƐǳǘǳƭǳǊΣ ƪŀȅƴŀƐŀ 
ǎǳȅǳƴ ŘŀƳƭŀƳŀǎƤ ƪŜǎƛƴƭƛƪƭŜ ƛǎǘŜƴƳŜȊΣ ƪŀȅƴŀƪ ǊŜŘŘŜŘƛƭƛǊΦ



MIG-MAG Torque
LǎƤ ƎƛǊŘƛǎƛ œƻƪ ŀȊ ƻƭŀƴ ƪŀȅƴŀƪ ƳŜǘƻŘǳΦ



MIG-MAG WeldingConsumable,
CoredWireόmȊƭǸ ¢Ŝƭύ-SolidWireό5ǸȊ ǘŜƭύ

Solidwire (GasŀƭǘƤ ǘŜƭƛ ŘƛȅŜ ŀƴƤƭƤǊύΣ RutilǎƤƴƤŦƤƴŘŀŘƤǊΣ /hч Gas
ƛƭŜ ƪǳƭƭŀƴƤƭƤǊΣ лΣу-1,2-мΣс ƳƳ œŀǇƤƴŀ ƻƭŀƴƭŀǊ ǘŜǊŎƛƘ ŜŘƛƭƛǊΣ 
ȅǸƪǎŜƪ GradeƳŀƭȊŜƳŜ ƪŀȅŀƪƭŀǊŘŀ ƪǳƭƭŀƴƤƭƳŀȊΣ ǇŀǎƭŀƴƳŀȅƤ 
ǀƴƭŜƳŜƪ ƛœƛƴ ǘŜƭ ǸȊŜǊƛ ƳƛƪǊƻƴ ƪŀƭƤƴƭƤƪǘŀ ŜƭŜƪǘǊƻƭƛȊ ōŀƪƤǊ ƪŀǇƭƤŘƤǊΦ



mȊƭǸ ¢Ŝƭ FluxCoredWire
(Basicveya Rutil fluxǀȊƭǸύ

mȊƭǸ ¢Ŝƭ FluxCoredWireBasicveya RutilfluxǀȊƭǸ ƻƭŀǊŀƪ ƛƳŀƭ ŜŘƛƭƛǊƭŜǊΣ 
Yŀȅƴŀƪ ǘŜƭƛƴƛƴ ǸǊŜǘƛƳƛƴŘŜ ǎŀǊƳŀ ȅǀƴǘŜƳƛ ƪǳƭƭŀƴƤƭƤǊΣ ǘŜƭ ƛœƛƴŘŜƪƛ ǀȊ .ŀȊƛƪ 
ƪŀǊŀƪǘŜǊƭƛ ƛǎŜ ŀƳōŀƭŀƧ ŀœƤƭƤǇ ƘŜƳŜƴ ƪǳƭƭŀƴƤƭƳŀƭƤŘƤǊΦSarma (overlapping) 
ŀǊŀƭƤƐƤƴŘŀƴ ǊǳǘǳōŜǘ ƎƛǊƛǇ .ŀȊƛƪ ǀȊǸƴ ƛœƛƴŘŜƪƛ IƛŘǊƻƧŜƴƛ ŀǊǘǘƤǊŀŎŀƐƤƴŘŀƴ 
ȅŀǊƛƳ ƪŀƭŀƴ ǇŀƪŜǘ ŦƤǊƤƴƭŀƴƳŀŘŀƴ ƪǳƭƭŀƴƤƭŀƳŀȊ. BasikǀȊƭǸ FluxCored
WireȅǸƪǎŜƪ DǊŀŘŜΩƭƛƳŀƭȊŜƳŜ ƪŀȅƴŀƐƤƴŘŀ ƪǳƭƭŀƴƤƭƤǊΦ



ILO Reg. YŀȅƴŀƪŎƤǎŀƐƭƤƐƤΦ
aLDκa!D ǾŜ ¢LD DŀȊ ŀƭǘƤ ƪŀȅƴŀƪƭŀǊƤ ŀœƤƪ ǊǸȊƎŀǊƭƤ ȅŜǊŘŜ ȅŀǇƤƭŀƳŀȊΣ œǸƴƪǸ 
ǊǸȊƎŀǊƭƤ ȅŜǊŘŜ ƪŀȅƴŀƪ ǸǎǘǸƴŜ ǾŜǊƛƭŜƴΣ Inert gas: Coчκ!ǊƎƻƴ ŘŀƐƤƭƤǊκǳœŀǊΣ 
ŜǊƎƛƳƛǒ ƪŀȅƴŀƪ ƳŜǘŀƭƛƴƛƴ ƛœƛƴŜ ƘŀǾŀŘŀƴ ǊǳǘǳōŜǘκƴŜƳ όIƛŘǊƻƧŜƴҌhƪǎƛƧŜƴύ 
ƎƛǊŜǊ ǾŜ ƪŀȅƴŀƪ ƎǀȊŜƴŜƪƭƛ ƻƭǳǊΦ .ǳ ƴŜŘŜƴƭŜ ƪŀȅƴŀƪ ƪŀǇŀƭƤ ȅŜǊŘŜ ȅŀǇƤƭƤǊΦ 
YŀǇŀƭƤ ƪŀȅƴŀƪ  ȅŜǊƛƴŘŜ Inert gasȊŀǊŀǊƭŀǊƤƴŘŀƴ ƪƻǊǳƴƳŀƪ ƛœƛƴ ƪŀȅƴŀƪ 
ǎƤǊŀǎƤƴŘŀ gasmaskesi kullanmak gerekir. (Toz maskesi yeterli olmaz)

HŀǾŀ ǘŜƳƛȊƭŜƳŜ ǊŜǎǇƛǊŀǘǀǊveotomatik 
kararan kaynakMaskesi.

¦ƭǳǎƭŀǊŀǊŀǎƤ YŀƴǎŜǊ !ǊŀǒǘƤǊƳŀƭŀǊƤ 
!ƧŀƴǎƤ όL!w/ύ * нлму ȅƤƭƤƴŘŀ 
ȅŀȅƤƴƭŀŘƤƐƤ ōƛǊ ŘŜƐŜǊƭŜƴŘƛǊƳŜŘŜΥ 
άTƴǎŀƴƭŀǊŘŀ Yŀȅƴŀƪ ŘǳƳŀƴƭŀǊƤ 
ŀƪŎƛƐŜǊ ƪŀƴǎŜǊƛƴŜ ƴŜŘŜƴ ƻƭǳǊ ǾŜ 
ōǀōǊŜƪ ƪŀƴǎŜǊƛ ƛƭŜ ǇƻȊƛǘƛŦ ƛƭƛǒƪƛƭŜǊ 
ƎǀȊƭŜƳƭŜƴƳƛǒǘƛǊΦέ

* International Agency for
Research on Cancer (IARC)



Rutileweldingconsumable Basicweldconsumable
(Rutilelektrot/solidǘŜƭύ              ό.ŀȊƛƪ ŜƭŜƪǘǊƻǘκ ǀȊƭǸ ǘŜƭύ

DoubleFilletWeldPenetration
4ƛŦǘ ǘŀǊŀŦƭƤ YǀǒŜ ƪŀȅƴŀƐƤƴ ƳŀƭȊŜƳŜ ƎƛǊŘƛǎƛΦ



Yŀȅƴŀƪ ƳǳƪŀǾŜƳŜǘκƳŜƪŀƴƛƪ ƘŜǎŀōƤΥ
DŜƳƛ ƛƴǒŀ ǾŜ ǘŀƳƛǊ ǇǊƻƧŜǎƛƴŘŜΤ Yŀȅƴŀƪǘŀ aŜƪŀƴƛƪ ƪǳǾǾŜǘ ŜƐǊƛƭŜǊƛƴƛƴ   
ƴŜǊŜŘŜƴ ƎŜœǘƛƐƛƴƛΣ ƪǳǾǾŜǘ  ŘŀǊŀƭƳŀκƪƤǊƤƭƳŀ ƴƻƪǘŀǎƤƴƤ ōƛƭƛƴƳŜǎƛ ƎŜǊŜƪƛǊΦ
Resimde; 4ŀǘƭŀƪ Ŝǘƪƛǎƛ ȅŀǇŀŎŀƪ ōƻƳōŜƭƛ ƪŀȅƴŀƪ ŦŀȊƭŀƭƤƐƤΣ œŜƴǘƛƪ ǾŜ  ƪŜƴŀǊ 
kesmesi (undercutύ ȅƻƪΦ¢ŀǒƤȅƤŎƤ ƪǳǾǾŜǘκȅǸƪǸ ȅŀȅƳŀ ŜƐǊƛƭŜǊƛ ŜǒƛǘΣ όStress
curve) parelelŘǳǊǳƳŘŀ ǾŜ Ƙƛœ ƪŜǎƛǘ ŘŀǊŀƭƳŀΣ ƪŜǎƪƛƴ ƪǀǒŜ όIƻǘ point) yok. 

Doublefilet weldstresscurve.



ά{!²έ SubmergedArcWelding,
¢ƻȊ !ƭǘƤ YŀȅƴŀƐƤΦ



¢ƻȊ ŀƭǘƤ Yŀȅƴŀƪ ό{!² SubmergedArcWelding).

¢ƻȊ ŀƭǘƤ ƪŀȅƴŀƐƤ ό{!²ύ ƪŀȅƴŀƪ ǾŜǊƛƳƛƴƛ ŀǊǘǘƤǊƳŀƪ ƛœƛƴ ǘŜƪ ǾŜȅŀ œƻƪ ǘŜƭƭƛ 
ƻƭŀǊŀƪ  ά¸ŜǊ 5έΣ άYǀǒŜ Cέ ǾŜȅŀ ǎǇƛǊŀƭ .ƻǊǳ ƪŀȅƴŀƐƤƴŘŀ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ  
Yŀȅƴŀƪ ǸȊŜǊƛƴƛ ǀǊǘŜƴ ¢ƻȊκFluxƛœŜǊƛǎƛƴŘŜ œŜǒƛǘƭƛ ƪƛƳȅŀǎŀƭ ƳŀŘŘŜƭŜǊ ό5ŜƳƛǊ 
ǘƻȊǳ Ǝƛōƛύ ƪŀȅƴŀƪ ƛœƛƴŜ nufuzŜŘŜǊŜƪ ƪŀȅƴŀƐƤ ōŜǎƭŜǊ ǾŜ ŀǘƳƻǎŦŜǊŘŜƴ 
ƪƻǊǳǊΦ YǳƭƭŀƴƤƭƳŀȅŀƴ ǘƻȊ ǾŀƪǳƳ ƛƭŜ ǘŜƪǊŀǊ ŘŜǇƻȅŀ ŀƭƤƴƤǇΣ ŜƭŜƴƛǇΣ ŦƤǊƤƴƭŀƴƤǇ 
ǊǳǘǳōŜǘƛ ŀǘƤƭŘƤƪǘŀƴ ǎƻƴǊŀ ǘŜƪǊŀǊ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ



YŀǊōƻƴ ƻƭǳƪ ŀœƳŀ Elektrodu. (Air-ArcGauging) 



YŀǊōƻƴ ƻƭǳƪ ŀœƳŀ elektrodu(Air-Arcgaugingύ ƛœƛ ǎŀŦ YŀǊōƻƴ 
ǾŜ ŘƤǒƤ ŜƭŜƪǘǊƻƭƛȊ ōŀƪƤǊ ƪŀǇƭƤŘƤǊΣ ǎƛǎǘŜƳ ȅǸƪǎŜƪ ŀƳǇŜǊ ƛƭŜ 
ƪǳƭƭŀƴƤƭƤǊΣ ōŀƪƤǊ ƪŀǇƭŀƳŀƴƤƴ ƛƭŜǘǘƛƐƛ ŜƭŜƪǘǊƛƪ ŀƪƤƳƤ  ŜƴŜǊƧƛǎƛƴƛƴ 
ƤǎƤǘǘƤƐƤ ƳŀƭȊŜƳŜȅƛ 9ƭŜƪǘǊƻǘǘŀƪƛ YŀǊōƻƴǳƴ ȅŀƴŀǊŀƪ  ǾŜǊŘƛƐƛ *
ŜƪǎǘǊŀ ŜƴŜǊƧƛ ƛƭŜ œŜƭƛƐƛ ŜǊƛǘƛǊ, elektrodȅŀƴƤƴŘŀ ǾŜǊƛƭŜƴ ōŀǎƤƴœƭƤ 
ƘŀǾŀ ŜǊƛȅŜƴ œŜƭƛƐƛκŜǎƪƛ ƪŀȅƴŀƪ ƳŜǘŀƭƛƴƛ ǾǎΦ ǎǸǇǸǊŜǊŜƪ ŘƤǒŀǊƤ 
ŘǀƪŜǊ ǾŜ ƳŀƭȊŜƳŜŘŜ ƻƭǳƪΣ ƪŀȅƴŀƪ ŀƐȊƤ ǾǎΦ ŀœƤƭƳƤǒ ƻƭǳǊΦ
Karbon elektrodƳŀƭȊŜƳŜ ȅǸȊŜȅƛƴŘŜ tufal (Mill scaleύ ōƤǊŀƪƤǊ 
bu tufal ȅŀǇƤƭŀŎŀƪ ƪŀȅƴŀƪ ƛƭŜ ōƛǊƭƛƪǘŜ ƳŀƭȊŜƳŜȅŜ ƎŜœŜǊ ǾŜ 
ȅǸƪǎŜƪ ƪŀǊōƻƴ ƴŜŘŜƴƛȅƭŜ œŀǘƭŀƳŀȅŀ ȅƻƭ ŀœŀǊΦ .ǳ ƴŜŘŜƴƭŜ 
Karbon elektrodƛƭŜ ƻƭǳƪ ŀœƤƭƤǇ ƪŀȅƴŀƪ ȅŀǇƤƭƳŀŘŀƴ ǀƴŎŜ ƻƭǳƪ 
ƛœƛ ƧŜǘ ǘŀǒƤ ƛƭŜ Ƴǳǘƭŀƪŀ ǘŜƳƛȊƭŜƴƳŜƭƛŘƛǊΦ 
όǎŀŘŜŎŜ œŜƭƛƪ ǘŜƭ ŦƤǊœŀ ƛƭŜ ǘŜƳƛȊƭƛƪ ȅŜǘŜǊƭƛ ŘŜƐƛƭŘƛǊΣ ǘŀǒƭŀƴƳŀƭƤŘƤǊύ
*NotΥhч ƪŀȅƴŀƐƤ ƛƭŜ ǎŀŎ ƪŜǎƳŜŘŜ ƛƭŀǾŜ ǾŜǊƛƭŜƴ hч ƛƭŜ ǎŀŎŘŀƪƛ 
ά/έƴǳƴȅŀƴƳŀǎƤ ƛƭŜ ȅǸƪǎŜƪ ƤǎƤ ǾŜ ǎŀŎƤƴ ŜǊƛȅƛǇ ƪŜǎƛƭƳŜǎƛ ǎŀƐƭŀƴƤǊΦ



Oxy-AcetyleneWeldEquipment. (Kaynak)
- GasǎƛƭƛƴŘƛǊƭŜǊƛ ŘƛƪŜȅ ƻƭƳŀƭƤΣ  ǘǸǇƭŜǊƛƴ ȅŜǊƭŜǊƛƴŜ  ōŀƐƭŀƳŀ 
ǎƛǎǘŜƳƛ œŀōǳƪ œǀȊǸƭŜōƛƭƳŜƭƛΣ Oxygen(mavi) ve Asetilen 
όYƤǊƳƤȊƤύ ǘǸǇƭŜǊƛ ŀȅǊƤ ŀȅǊƤ ƘŀǾŀŘŀǊΣ ǎŀŎŘŀƴ ȅŀǇƤƭƳƤǒ ōǀƭƳŜƭŜǊŘŜ 
ǾŜ ŜƭŜƪǘǊƛƪΣ ŀƭŜǾΣƪƤǾƤƭŎƤƳ ǾǎΦ ƻƭŀƴ ōǀƭƎŜŘŜƴ ǳȊŀƪΣ ƛƴǎŀƴ ȅŀǒŀƳ 
ƳŀƘŀƭƭƛ ŘƤǒƤƴŘŀ ƻƭƳŀƭƤΣ ¸ŀƴƤŎƤκǇŀǘƭŀȅƤŎƤ ƛƪŀȊ όLah Signύ ȅŀȊƤƭƤǊΦ

Oxygen¢ǸǇǘŜ Gashalindedir. 
AcetyleneDŀǎΩƤǘǸǇ ƛœƛƴŘŜƪƛ Pomza
ǘŀǒƤƴƤƴ ƎǀȊŜƴŜƪƭŜǊƛƴŜ ŜƳŘƛǊƛƭƳƛǒ 
olarak bulunur, AcetylenDŀǎΩƤ
ǎŜǊōŜǎǘ ƻƭŀǊŀƪ ǘŀǒƤƴŀƳŀȊ ǎǘŀǘƛƪ 
elktrikǸǊŜǘƛǊ ǘŜƘƭƛƪŜƭƛŘƛǊΦ 
[tD ƛƭŜ ōƛǊƭŜǒǘƛǊƳŜ ƪŀȅƴŀƐƤ 
ȅŀǇƤƭŀƳŀȊΣ [tD ǇŜǘǊƻƭ ƎŀȊƤ ƛœƛƴŘŜƪƛ 
ȅŀƴƳŀȅŀƴ ȅŀƐƭŀǊ ƪŀȅƴŀƪ ȅǸȊŜȅƛƴŜ 
ǎƤǾŀƴƤǊ ƪŀȅƴŀƪ ƳŜǘŀƭƛ ǘǳǘƳŀȊΦ



In-line Flame Arrester(Alev tutucu)
PipeLine+ Oxy. Acety. Hose.

1. tŀǎƭƤ ǎŀŎƤ ƪŜǎŜǊƪŜƴ ǒŀƭƻƳŀŘŀƴƎŜƭŜōƛƭŜŎŜƪ ŀƭŜǾ ǘŀǊŀŦƤΦ  
2. !ƭŜǾŘŜƴ ƪƻǊǳƴƳǳǒ ōǀƭƎŜ όǘǸǇκgasǘŀǊŀŦƤύΣ
3.!ƭŜǾƛƴ  ǎǀƴŘǸǊǸƭŘǸƐǸ ōǀƭǸƳΣ                    
4. Alev tutucu Flamearrester,
5. Boru veya hortum.
bƻǘΥ {ƛǎǘŜƳ ƪŜǎƛƴƭƛƪƭŜ ȅŀƐŘŀƴ ŀǊƤƴŘƤǊƤƭƳŀƭƤŘƤǊΦ

IƻǊǘǳƳƭŀǊ Ŝƴ ƎŜœ р ȅƤƭŘŀ ȅŜƴƛƭŜƴƳŜƭƛŘƛǊΣ ƘƻǊǘǳƳ ǘŀƳƛǊƭŜǊƛ ƛƳŀƭŀǘœƤ 
ǘŀƭƛƳŀǘƤƴŀ ƎǀǊŜ ȅŀǇƤƭƳŀƭƤŘƤǊΣ .ŀƪƤǊ ōƻǊǳ ǾŜ jubileclipsƪǳƭƭŀƴƤƭŀƳŀȊΦ 

Ҟ/ƛǾŀǘŀƭƤKlips     XJubileklips



WPS-PQR WeldingProcedurSpecification& Qualificationve 
²tv YŀȅƴŀƪœƤ {ŜǊǘƛŦƛƪŀǎƤ ƘŀȊƤǊƭŀƳŀǎƤΣ

IACS, AWS ve EN ISO 9606-1 (02/2014)
(eski norm EN 287-1:2011:2012)

WPS WeldingProcedureSpecification: 
DŜƳƛƴƛƴ ƻƴŀȅƭƤ ǇƭŀƴƤƴŀ ǳȅƎǳƴ ŀȅƴƤ ƳŀƭȊŜƳŜ ǾŜ ǇƭŀƴŘŀ 
belirtilen kaynak parametrelerine (Pozisyon, Elektrot, Volt, 
!ƳǇŜǊΣIƤȊ ǾǎύΩȅŜ ƎǀǊŜ ŜƐƛǘƛƳƭƛ ƪŀȅƴŀƪœƤƴƤƴ ƪŀȅƴŀǘƤǇ tvwΩŀ
ƎǀǊŜ όŀƪƳŀΣƪƻǇƳŀΣǳȊŀƳŀΣœŜƴǘƛƪ ǾǎύΩȅŜ ƎǀǊŜ L!/{ ǸȅŜǎƛ Class
ǎǳǊǾŜȅǀǊǸǘŀǊŀŦƤƴŘŀƴ ƛȊƭŜƴƛǇ ǘŜǎǘ ŜŘƛƭƛǇ ǊŀǇƻǊƭŀƴƳŀǎƤŘƤǊΦ 
²t{κtvw ǎŀŘŜŎŜ ŜǒŘŜƐŜǊ ǇŀǊŀƳŜǘǊŜƭŜǊ ƛœƛƴ ŀȅƴƤ ƪŀȅƴŀƪœƤ 
ǘŀǊŀŦƤƴŘŀƴ ǾŜȅŀ ²t{ΩȅŜǳȅƎǳƴ ǘŜǎǘ ŜŘƛƭŜƴ ƪŀȅƴŀƪœƤƭŀǊƤƴ 
ȅŀǇƳŀǎƤ ƘŀƭƛƴŘŜ ƎŜœŜǊƭƛŘƛǊ.



Yŀȅƴŀƪ tƻȊƛǎȅƻƴƭŀǊƤΦ

YǀǒŜ όFilletWeldύ ƪŀȅƴŀƐƤƴŘŀ tƻȊƛǎȅƻƴƭŀǊΥ мCΣ нCΣ оCΣ пC ǒŜƪƭƛƴŘŜŘƛǊΦ



Butt Weld!ƭƤƴ YŀȅƴŀƐƤΦ



WPS Weldingprocedurespeciification
όǳȅǳƳƭǳ ǀƴ Yŀȅƴŀƪύ ǘŜǎǘƛΦ 
DŜƳƛ ȅŀǇƤƳƤ ǾŜ ǘŀƳƛǊƛƴŘŜ ²t{ Weldingprocedure
speciificationve (yeterlilik)QualificationǘŜǎǘƛ ƛœƛƴ Ǉƭŀƴŀ ǳȅƎǳƴ 
ƻƭŀǊŀƪ ǎŜǊǘƛŦƛƪŀƭƤ ƳŀƭȊŜƳŜ όƪŀƭƛǘŜǎƛ DǊΦ WeldebilityΣ YŀƭƤƴƭƤƪ ǾŜ 
ōƻȅǳǘΥ н ŀŘŜǘ орл Ȅ мт ŎƳΦύ ǎŜœƛƭƛǊΣ ōǳ ƳŀƭȊŜƳŜȅŜ ǳȅƎǳƴ ƻƭŀƴ 
Yŀȅƴŀƪ ŜƪƛǇƳŀƴƤΣ WeldingConsumableƪŀȅƴŀƪ ŘƻƭƎǳǎǳ ƛœƛƴ 
όƻƴŀȅƭƤ elektrodΣ ǀȊƭǸ ǘŜƭ Ǿǎύ ǘŜƳƛƴ ŜŘƛƭƛǊΣ ƪŀȅƴŀƪ ŀƐȊƤ ŀœƤƭƤǊΣ 
Planlanan kaynak yapma metodu ile plana uygun olarak 
ǇƻȊƛǎȅƻƴŘŀ ōŀƐƭŀƴƤǊΦ
CƻǘƻƐǊŀŦǘŀƪƛ Ǝƛōƛ ŀƭƤƴ ƪŀȅƴŀƐƤ ƛœƛƴ ƛƪƛ ƴǳƳǳƴŜ ǎŀŎƭŀǊƤƴ ƻǊǘŀǎƤƤ
istenilen pozisyonda kaynak ile WPS  IACS kaidelerine uygun 
olarak {ǳǊǾŜȅǀǊve Tersane aǸƘΦƴŜȊŀǊŜǘƛƴŘŜȅŀǇƤƭƤǊ ǾŜ ǎƻƴǊŀ 
test edilir.



Yŀȅƴŀƪ ȅŀǇƤƳƤ ǎƤǊŀǎƤƴŘŀƪƛ ƪŀȅƤǘΥ  
Yŀȅƴŀƪ ƘŀȊƤǊƭƤƐƤΣ όǀƴ ƤǎƤǘƳŀ ǾŜ ƎŜǊŜƪƛǊǎŜ ƪŀȅƴŀƪ ǎƻƴǊŀǎƤ ƤǎƤƭ 
ƛǒƭŜƳύ Elektrod kurutma (Hyd.seviyesi), her kaynak 
ǇŀǎƻǎǳƴŘŀ IƤȊΣ AmpΣ ±ƻƭǘ ȅŀȊƤƭƳŀǎƤΣ ƤǎƤ ƎƛǊŘƛǎƛ-I!½ ōǀƭƎŜǎƛ 
ǎƤŎŀƪƭƤƐƤΣ 
Yŀȅƴŀƪ ǇǊƻǎŜŘǸǊǸ ȅŜǘŜǊƭƛƭƛƪ ǘŜǎǘƛΦ
1-¢ŀƘǊƛōŀǘǎƤȊ b5¢ aǳŀȅŜƴŜǎƛΦόƳŀƭȊŜƳŜŘŜƪƛ ƎŜǊƛƭƛƳƭŜǊ 
ǎƻƐǳŘǳƪǘŀƴ ǎƻƴǊŀύ
2-aŜƪŀƴƛƪ ǘŜǎǘƭŜǊΥ 4ŜƪƳŜ  κ¢ŜƴǎƛƭŜ όŀƪƳŀΣ ƪƻǇƳŀΣǳȊŀƳŀύΣ 
4Ŝƴǘƛƪ κImpact(weld,sideΣI!½ύΣ .ǸƪƳŜκBend, (fece, root)
¢Ŝǎǘ ƴŜǘƛŎŜƭŜǊƛ Ǉƭŀƴŀ ǳȅƎǳƴ ƻƭŀǊŀƪ ƪǳƭƭŀƴƤƭŀŎŀƪ ōǀƭƎŜƴƛƴ 
ƛǎǘŜƴƛƭŜƴ ŘŜƐŜǊƭŜǊƛƴ ǸȊŜǊƛƴŘŜ ƻƭƳŀƭƤŘƤǊΦ
¢ŜǎǘƭŜǊƛƴ ƻƭǳƳƭǳ ƻƭǳƴŎŀ  YŀȅƴŀƪœƤ ǎŜǊǘƛŦƛƪŀǎƤΣ ²t{Σtvw 
ƛƳȊŀƭŀƴƤǇ ƪŀȅƤǘƭŀǊŀ ŀƭƤƴƤǊΣ





FilletWeldόYǀǒŜ YŀȅƴŀƐƤύ

YǀǒŜ YŀȅƴŀƐƤ ƎŜƳƛƭŜǊŘŜ Ŝƴ œƻƪ ƪǳƭƭŀƴƤƭŀƴ ƪŀȅƴŀƪ ƳŜǘƻŘǳŘǳǊΣ ǸƭƪŜƳƛȊŘŜ 
ƪŀȅƴŀƪ ǇŀǊŀƳŜǘǊŜƭŜǊƛƴŜ ǳȅǳƭƳŀŘŀƴ ȅŀǇƤƭŀƴ ŦŀȊƭŀ ƪŀƭƤƴΣ ƎŜƴƛǒ ǾŜ ƘŀǘŀƭƤ 
ƪŀȅƴŀƪ ǘŀǒƭŀƴƳŀǎƤ ƛœƛƴ ҈ол ŦŀȊƭŀ ƛǒœƛƭƛƪ ȅŀǇƤƭƳŀƪǘŀŘƤǊΦ 
¦ƭǳǎƭŀǊŀǊŀǎƤ  ¢ŜǊǎŀƴŜƭŜǊŘŜ ƪŀȅƴŀƪ ǘŀǒƭŀƳŀ ǾŜ ǘŀƳƛǊƛ  IACS no.47 ve UR-
½ΩȅŜǾŜ .ƻȅŀ ȅǸȊŜȅ ƘŀȊƤǊƭƤƪ ƪŀōǳƭ ƪǊƛǘŜǊƭŜǊƛƴŜ ƎǀǊŜ ǎŀŘŜŎŜ Classve Gemi 
TƴǒŀκYŀȅƴŀƪ aǸƘΦ ƴŜȊŀǊŜǘƛƴŘŜ ȅŀǇƤƭƳŀƭƤŘƤǊΦ ό.ƻȅŀ EnspΦŘŜƐƛƭύ



YǀǒŜ ƪŀȅƴŀƐƤ ŀȅŀƪ ǳȊǳƴƭǳƐǳ όLeglengthύ ǾŜ ƪŀȅƴŀƪ ȅǸƪǎŜƪƭƛƐƛ   
(ThroatǎƛȊŜύ ŦƻǘƻƐǊŀŦǘŀƪƛ  Ŝƭ ƳŀǎǘŀǊƭŀǊƤ ƛƭŜ ǀƭœǸƭŜōƛƭƛǊΦ  
YǀǒŜ ƪŀȅƴŀƐƤ όFilletweldύ ǀƭœǸƳŘŜ ǇƭŀƴŘŀ ōŜƭƛǊǘƛƭŜƴ ǀƭœǸȅŜ 
uygun (mm) olan radiusκƳŀǎǘŀǊ ƪǳƭƭŀƴƤƭƤǊΦ



YǀǒŜ YŀȅƴŀƐƤƴŘŀ ƪŀȅƴŀƪ ƪŀƭƤƴƭƤƐƤ όThroat) 
ve Kaynak Boyu (LegLengthύ ǀƭœƳŜΦ

Fillet Weld

-YǀǒŜ ƪŀȅƴŀƐƤƴŘŀ ƪŀƭƤƴƭƤƪ ŦŀȊƭŀ ƻƭƳŀǎƤ ƪŀȅƴŀƪƭƤ ǎŀŎƤƴ ōǸƪǸƭǸǇ 
ōƻƳōŜ ȅŀǇƳŀǎƤƴŀ ƴŜŘŜƴ ƻƭǳǊΣ ǎŀœƤ ǘŀǾ ƛƭŜ ŘǸȊŜƭǘƳŜ ǾŜ ƛƭŀǾŜ 
ǘŀǒ ƛǒœƛƭƛƐƛ ƎŜǊŜƪǘƛǊƛǊΣ ƪŀȅƴŀƪ  ǾŜ DŜƳƛ ƳŀƭƛȅŜǘƛƴƛ ŀǘǘƤǊƤǊΦ 

!ǒƤǊƤ ŘƻƭŘǳǊǳƭƳǳǒ ƪŀƭƤƴ YǀǒŜ
ƪŀȅƴŀƐƤ ŘŜŦƻǊƳŀǎȅƻƴǳΦ



Boru Kaynak Pozisyonu.6G (45ϲ)
Test piecesΥ 5ƛŀΦмлέΣ ThickΥ ѹέΣ [Υнлέ

сD ǘŜǎǘƛƴŘŜ .ƻǊǳƴǳƴ ƛœ ƪƤǎƤƳ ƪŀȅƴŀƪ ƳŜǘŀƭƛƴŘŜ ŀƪƤƴǘƤ ǾŜ 
œǀƪǸƴǘǸ ƻƭƳŀȅŀŎŀƪΣ ȅǸȊŜȅ ƎǀǊǸƴǘǸǎǸ ǘŜƳƛȊΣ ǇǸǊǸȊǎǸȊ ƻƭŀŎŀƪΦ  

6G PipeWeldTest numunesi,

Not: 45ϲȅŀǘŀȅ ōƻǊǳ сD όtCΣ рCύǇƻȊƛǎȅƻƴ ²t{κtvw YŀȅƴŀƪœƤ ǎŜǊǘƛŦƛƪŀǎƤ
ŘƛƐŜǊ ōǸǘǸƴ ƪŀȅƴŀƪ ǘǸǊƭŜǊƛƴƛ όмDΣнDΣоDΣпDύΩyi kapsar.



DŜƳƛŘŜ ȅŀǇƤƭŀŎŀƪ ƘŜǊ ǘǸǊƭǸ 
YŀȅƴŀƐƤƴ ƻƴŀȅƭƤ Ǉƭŀƴŀ ƎǀǊŜ 
malzeme, Elektrodve 
Pozisyonuna uygun WPS/PQR 
ǾŜ YŀȅƴŀƪœƤ {ŜǊǘƛŦƛƪŀǎƤ L!/{ 
ClassǎǳǊǾŜȅǀǊǸǘŀǊŀŦƤƴŘŀƴ 
ŘŜƴŜǘƭŜƴƳƛǒ ƻƭƳŀƭƤŘƤǊΦ

--¢ŜǊǎŀƴŜŘŜ ƛƳŀƭŀǘ ǎƤǊŀǎƤƴŘŀ 
²t{  ƪƻƴǘǊƻƭǸ ƛœƛƴ Yŀȅƴŀƪ 
aǸƘΦ ōǳƭǳƴƳŀǎƤ ǘŀǾǎƛȅŜ ŜŘƛƭƛǊΦ

WeldingCodeEN ISO 9606-1 
(02-нлмпύΩŜ ǳȅƎǳƴ ŘǸȊŜƴƭŜƴŜƴ

άYŀȅƴŀƪœƤ {ŜǊǘƛŦƛƪŀǎƤ CƻǊƳǳέ



Yŀȅƴŀƪ tǊƻǎŜŘǸǊǸΥ 
WPS WeldingProcedure
Specification. (AWS)



PQR Procedure(AWS) 
QualificationRecord.
ό²t{ ¢Ŝǎǘ ŘŜƐŜǊƭŜǊƛ ƪŀȅŘƤύ



1-Kaynak yǀntemi, numbers Welding Process reference

111 mrtǸlǸElektrod ile Elektrik Arc Kaynaĵē.               Manual metal arc welding;

114 Gas korumasēz mzlǸTel Elektrodla ark Kaynaĵē.Self-shielded tubular-Flux

cored arc welding;

121 Tekli tel ile Toz altē Kaynaĵē                                  Submerged arc welding

with one wire electrode;
125 mzlǸTel Elektrod ile Toz altē kaynaĵē.                   Submerged arc welding

with tubular cored elektrod

131 Metal ĶnertGas (MĶG) Kaynaĵē.                            Metal inert gas welding

(MIG welding);

136 Metal aktif (MAG) Kaynaĵē.                                   Metal active gas welding

(MAG welding);
136 Gas korumalē mzlǸTel elektrodla ark kaynaĵē(MAG)Tubular cored metal 

arc welding with gasshield

141 Tungsten Inert Gas (TIG) Kaynaĵē                        Tungsten inert gas arc

welding (TIG welding);

15 Plazma Kaynaĵē.                                                    Plasma arc welding;
2-«rǸn tipi.                                          Product Type:

P   Levha Sac.                                     Plate,

T   Boru.                                               Pipe,

WeldingParameters,CodesandStandards. EN ISO 9606-1



3- Kaynak tipi                                    Type of Weld,
FW  Kǀĸe Kaynaĵē                               Fillet Weld, 

BW  Alēn Kaynaĵē                                 Butt Weld. 

4-Malzeme Guruplarē           Material Group:
(Kaynak yapēlacak Malzemelerin min. Akma (ReH) mukavemetine gǀre 

deĵerlendirilmiĸtir)

Group 1:

Steels with a specified minimum yield strength ReH Ò 460 N/mm2 a and with

analysis in %: C Ò 0,25 Si Ò 0,60 Mn Ò 1,70 Mo Ò 0,70b S Ò 0,045 P Ò 0,045 Cu

Ò 0,40b Ni Ò 0,5b Cr Ò 0,3 (0,4 for castings)b Nb Ò 0,05 V Ò 0,12b Ti Ò 0,05 

Sub-group: 

1.Steels with a specified minimum yield strength ReH Ò 275 N/mm2

2.Steels with a specified minimum yield strength 275 N/mm2 < ReH Ò 360 

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,                                             Asidik Elektrod,
C    Cellulosic,                                    SelǸlozik Elektrod,

R    Rutile,                                          Rutil Elektrod,

RR Thick Rutile Rutil Elektrod (kalēn)
RC Rutile-Cellulosic,                          Rutil/SelǸlozik Elektrod,

B    Basic.                                           Bazik Elektrod

RA Rutile-Acid,                                   Rutile/Asidik Elektrod,

RB Rutile-Basic,                                 Rutil/Bazik Elektrode,

S    Solid Wire Tel, (Saf dolu tel bakēr renkli) 
W   Cored Wire mzlǸTel (Bazik) (iœerisinde Flux olan tel) 

Z    Cored Wire-Rutil,                         RutilmzlǸTel,                       

P    Cored Wire (other)                       Diĵer tip mzlǸtel,

nm without consumable,                   Elektrodsuz Kaynak (Punta kaynaĵē gibi)

wm with metal.                                  Metal ilaveli Kaynak (Oxy-Asetilendeki 

ilave tel gibi)



6-Malzeme Kalēnlēĵē             Material Thickness (Plate or Pipe)

7-Boru dēĸ 4apē                    Outside Pipe Diameter.

8-Kaynak Pozisyonu                                       Welding Position.

Plate Weld.      Fillet weld, 
Flat PA-1G              PA-1F            DǸz oluk pozisyonu,

Horizontal PC-2G              PB-2F           Yan (Korniĸ) pozisyonu, 

Vertical up PF-3G              PF-3F            Aĸaĵēdan yukarēya pozisyonu 

(tērmanma)

Vertical down PG-3G              PG-3F           Yukarēdan aĸaĵēya pozisyonu
(dǸĸey)

Overhead PE-4G              PD-4F           Tavan pozisyonu,
Pipe fixed 45 ϲ JL045-6G         PF-5F             Borularda yukarēdan aĸaĵēya

pozisyonu
( Boru ekseni 45 derece aœē ile
baĵlē)



9- Kaynak detayē                                Weld details.

ss single side,                                   Tek taraflē Kaynak, 
bs both side,                                     4ift taraflē Kaynak,
mb with backing,                                Arkalēk malzemesiyle Kaynak,

nb not backing,                                 Arkalēk malzemesi olmadan Kaynak,

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

lw left weld,                                        Sola doĵru Kaynak, 

rw right weld.                                     Saĵa doĵru Kaynak,

10-Kaynak Metodu                             Welding methods:
(SMAW) Shielded metal arc welding mrtǸlǸElektrod (Flux kaplamalē)

metal ark kaynaĵē

(GTAW)  Gas Tungsten arc welding Gaz Tungsten ark kaynaĵē (Argon)

(GMAW) Gas metal arc welding Gaz metal ark kaynaĵē
(FCAW)  Flux-cored arc welding mzlǸTel ark kaynaĵē
(SAW)    Submerged arc welding Tozaltēkaynak

(ESW)    Electroslag welding Elektroslag kaynaĵē



aŀƭȊŜƳŜƭŜǊƛƴ b5¢ ƪƻƴǘǊƻƭǸ
¢ŀƘǊƛōŀǘǎƤȊ ƳǳŀȅŜƴŜ

όDŜƳƛ ¢Ŝƪƴƛƪ tŜǊǎƻƴŜƭƛ ƛœƛƴ ƎŜƴŜƭ ōƛƭƎƛύ
Non-destructiveTesting
InspectionMethods.

Rev.01/2023



Reference:

SurfaceInspection: MPI, DyePenetrant, EddyCurrent, 
Ind. Radiography: (X Ray & Gama Ray), 
UltrasonicInspection,US.

Non-DestructiveExaminationandrefreshmentcourse
andworkshop, (LR Crawley-London)



Gemi Teknik Personeli:

ÅMakine 9ƴǎǇŜƪǘǀǊǸΣ .ŀǒ aǸƘŜƴŘƛǎ ǾŜ  ŘƛƐŜǊ ¢Ŝƪƴƛƪ 
Personel  NDT konusunda genel bilgiye sahip 
ƻƭƳŀƭƤŘƤǊ œǸƴƪǸ ƎŜƳƛƭŜǊƛƴŘŜ ȅŀǇƤƭŀƴ IŀǾǳȊ Σ  ŀŦǘ  ǾŜ 
gerekli tamir/tadilat surveylerideȅŀǇƤƭŀƴ b5¢ 
kontrollerini {ǳǊǾŜȅǀǊƛƭŜ ōƛǊƭƛƪǘŜ DŜƳƛ ŀŘƤƴŀ ƛȊƭŜȅƛǇ 
ƪŀōǳƭ ŜŘƛǇ ƻƴŀȅƭŀƳŀƭƤŘƤǊΣ

Åb5¢ ǇŜǊǎƻƴŜƭƛ ¢ŜǊǎŀƴŜ ŀŘƤƴŀ ȅŀǇǘƤƐƤ ǘŜǎǘƭŜǊƛ ǘŜǎƭƛƳ 
ŜŘŜŎŜƐƛ ǘŜƪ ǎǀȊ ǎŀƘƛōƛ DŜƳƛΩŘƛǊΦ



¢ŀƘǊƛōŀǘǎƤȊ ƳǳŀȅŜƴŜ
(Non-destructivetestingNDT), 

Å¢ŀƘǊƛōŀǘǎƤȊ ƳǳŀȅŜƴŜ ȅǀƴǘŜƳƭŜǊƛ ƳŀƭȊŜƳŜȅŜ ȊŀǊŀǊ 
ǾŜǊƳŜŘŜƴΣ ƳŀƭȊŜƳŜκƪŀȅƴŀƪ ǾǎΦ ƛœŜǊƛǎƛƴŘŜƪƛ  ƎǀȊŜƴŜƪΣ 
œŀǘƭŀƪΣ ƪǳǎǳǊ ǾŜ ƎǀǊǸƴƳŜȅŜƴ ǎǸǊŜƪǎƛȊƭƛƪƭŜǊƛƴ ǾŜȅŀ 
ƳŀƭȊŜƳŜ ȅǸȊŜȅƛƴŜ ŀœƤƪ ǎǸǊŜƪǎƛȊƭƛƪƭŜǊƛƴ ǘŜǎǇƛǘƛƴŘŜ 
ƪǳƭƭŀƴƤƭƤǊΦ 

Åb5¢ ¢ŜǎǘƭŜǊƛ ȅŀǇƳŀƪ ƛœƛƴ ƳŀƭȊŜƳŜ ŘƛƴƭŜƴƳƛǒ όYŀȅƴŀƪ 
ƎŜǊƛƭƛƳƭŜǊƛ ōƛǘƳƛǒύ ǾŜ ƻǊǘŀƳ ǎƤŎŀƪƭƤƐƤƴŘŀ ƻƭƳŀƭƤŘƤǊΦ 



SurfaceInspectionMethods
aŀƭȊŜƳŜƭŜǊƛƴ ȅǸȊŜȅǎŜƭ ƪƻƴǘǊƻƭǸ

1- DyeLiquidPenetrantInspection, (PT)

(VisibleDyeve FluorescentDyeSystems)

{ƤǾƤ 9ƳŘƛǊƳŜ όPenetran{ƤǾƤǎƤύ ƛƭŜ aǳŀȅŜƴŜΣ

2- MagneticParticleInspection, (MPI)

(CurrentFlowve MagneticFlowMethods)

aŀƴȅŜǘƛƪ tŀǊœŀŎƤƪ ƛƭŜ aǳŀȅŜƴŜ Σ

3- EddyCurrentTesting. (ECT)

DƛǊŘŀǇ ŀƪƤƳƭŀǊƤ όEddy!ƪƤƳƤύ ƛƭŜ aǳŀȅŜƴŜΣ



b5¢ ƻǇŜǊŀǘǀǊ ǎŜǊǘƛŦƛƪŀǎƤΥ

Åb5¢  όǘŜǎǘύ ǎŀŘŜŎŜ ǎŜǊǘƛŦƛƪŀƭƤ ǾŜ ȅŜǘŜǊƭƛƪƭƛ 
ǇŜǊǎƻƴŜƭ ǘŀǊŀŦƤƴŘŀƴ ȅŀǇƤƭƤǇ ǊŀǇƻǊƭŀƴŀōƛƭƛǊΣ

ÅNDT   Personeli  (Seviye) Level: I, II, III olarak 
ŜƐƛǘƛƭƛǇ ȅŜǘŜǊƭƛƭƛƐƛ ŘŜƐŜǊƭŜƴŘƛǊƛƭƛǊΣ 

Åр ȅƤƭŘŀ ōƛǊ όǊŜ-freshingύ ǎŜǊǘƛŦƛƪŀǎƤ ȅŜƴƛƭŜƴƛǊΦ

ÅNDE (Non-DestructiveExamination) 
personelideb5¢ ŜƐƛǘƛƳƛƴƛ ŀƭƤǊ  ǎŀŘŜŎŜ b5¢ 
ƻǇŜǊŀǎȅƻƴǳƴǳ ǾŜ ǊŀǇƻǊƭŀǊƤƴ ŘƻƐǊǳƭǳƐǳƴǳ 
kontrol ve kabul eder.



¢ŀƘǊƛōŀǘǎƤȊ aǳŀȅŜƴŜ ȅǀƴǘŜƳƭŜǊƛΣ
мΦ DǀȊ ƛƭŜ aǳŀȅŜƴŜΣ ό±LύΣ

нΦ {ƤǾƤ 9ƳŘƛǊƳŜ όPenetran{ƤǾƤǎƤύ ƛƭŜ aǳŀȅŜƴŜ όt¢ύΣ 

оΦ aŀƴȅŜǘƛƪ tŀǊœŀŎƤƪ ƛƭŜ aǳŀȅŜƴŜ όatLύΣ 

пΦ DƛǊŘŀǇ ŀƪƤƳƭŀǊƤ όEddy!ƪƤƳƤύ ƛƭŜ aǳŀȅŜƴŜ ό9/LύΣ 

5. UltrasonikMuayene (US),

(UltrasonicThicknessMeasurement)

сΦ wŀŘȅƻƎǊŀŦƛƪ όwǀƴǘƎŜƴύ LǒƤƴƭŀǊƤ ƛƭŜ aǳŀȅŜƴŜΣ

(X Ray,  Gama Ray) 



1-DǀȊ ƛƭŜ ƳǳŀȅŜƴŜ όVisualInspection)

Gºzle muayene yapacak NDT operatºr¿n¿n 

gºzlerinin gºrme yeteneĵi tam olmalēdēr. 

(gºzl¿kle veya gºzl¿ks¿z)

¢ēplak gǀzle (veya b¿y¿te­ ile) yapēlan 
muayene genellikle her tahribatsēz muayene 
(NDT) metodunun uygulanmasēndan ǀnce 

yapēlmasē ve bulgularēn kaydedilmesi 

gerekir.



¢ƤǇΩǘŀ ƪǳƭƭŀƴƤƭŀƴ ŀȅƴŀ ȅǀƴǘŜƳƛ 
DŜƳƛƭŜǊŘŜ ƎŜƴŜƭƭƛƪƭŜ œƻƪ ƪǳƭƭŀƴƤƭƤǊΦ



2-{ƤǾƤ 9ƳŘƛǊƳŜ όPenetran{ƤǾƤǎƤύ ƛƭŜ aǳŀȅŜƴŜ,

tǊŀǘƛƪΣ ŜƪƻƴƻƳƛƪΣ ǳȅƎǳƭŀƳŀǎƤ ƘƤȊƭƤ ǾŜ ƪƻƭŀȅŘƤǊΦ
ÅDŜƴŜƭ ƻƭŀǊŀƪ ƳŀƭȊŜƳŜ ǎƤƴƤǊƭŀƳŀǎƤ ȅƻƪǘǳǊΦ aŜǘŀƭƭŜǊΣ 

metal ŘƤǎƤmalzemeler, manyetik ve manyetik olmayan 
malzemeler, iletken ve iletken olmayan malzemeler 
muayene edilebilir. 
ÅYŀǊƳŀǒƤƪ ƎŜƻƳŜǘǊƛŘŜƪƛ ƳŀƭȊŜƳŜƭŜǊŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΣ
Å.ǸǘǸƴ ƳŀƭȊŜƳŜƭŜǊŘŜ  ƪǳƭƭŀƴƤƭŀōƛƭƛǊΣ ŀƴŎŀƪΥ
DǀȊŜƴŜƪƭƛκǇǸǘǸǊƭǸ ƳŀƭȊŜƳŜƭŜǊ ōǳ ǘƛǇ ƳǳŀȅŜƴŜȅŜ ǘŀōƛ 
ǘǳǘǳƭŀƳŀȊΦ όYǳƳƭǳ ŘǀƪǸƳ ȅǸȊŜȅƛ Ǝƛōƛύ
ÅDikkat : PenetrantǎƤǾƤǎƤ ǎŀƐƭƤƐŀ ȊŀǊŀǊƭƤ ǾŜ  ȅŀƴƤŎƤ 

(Toksisiteύ ƻƭŘǳƐǳƴŘŀƴ ƻǊǘŀƳ ƘŀǾŀƭŀƴŘƤǊƤƭƳŀƭƤŘƤǊΦ



DyetŜƴŜǘǊŀƴǘΩƤƴDŜƳƛƭŜǊŘŜ ƪǳƭƭŀƴƤƭƳŀǎƤ

ÅDyePenetrantmalzemede sadece ȅǸȊŜȅŜ 
ŀœƤƭƳƤǒ œŀǘƭŀƪƭŀǊƤΣ ƎǀǊǸƴǘǸƭŜȅŜōƛƭƛǊΣ

ÅIACS ve ClassƳǸŜǎǎŜǎŜƭŜǊƛ ƎŜƳƛƭŜǊŘŜ 
ƪǳƭƭŀƴƤƭŀƴ  Ferromagnetikmalzemelerde 
sadece MPI (MagneticParticleInspection) 
ƪǳƭƭŀƴƤƭƳŀǎƤƴŀ ƳǸǎŀŀŘŜ ŜŘŜǊΣ œǸƴƪƛMPI Test 
ƳŀƭȊŜƳŜǎƛƴƛƴ ȅǸȊŜȅƛƴŜ œƤƪƳŀȅŀƴ œŀǘƭŀƪƭŀǊƤŘŀ
ƎǀǊǸƴǘǸƭŜƴŜōƛƭƛǊΣ

ÅDyePenetrantgemideki sadece Ferromagnetik
ƻƭƳŀȅŀƴ ǸƴƛǘŜƭŜǊƛƴŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 



Dye-PenetrantȅǸȊŜȅǎŜƭ œŀǘƭŀƪ ǘŜǎǘƛΥ
-Nonmagnetikmalzemeler (GRP, Plastic, SS, Brass, Pervane 
vs.) Dye-PenetrantǎƤǾƤ ǘŜǎǘƛ ȅŀǇƤƭƳŀƭƤŘƤǊΦ  Dye-PenΦ {ƤǾƤ œŀǘƭŀƪ 
ǘŜǎǘƛƴŘŜ ǎŀŘŜŎŜ ȅǸȊŜȅŜ ŀœƤƭƳƤǒ œŀǘƭŀƪ  ǾŜ ƘŀǘŀƭŀǊ ƎǀǊǸƭŜōƛƭƛǊΦ
-Not: PenetrantǎƤǾƤǎƤ ǎŀƐƭƤƐŀ ȊŀǊŀǊƭƤ ǾŜ  ȅŀƴƤŎƤŘƤǊΦ όToksisite) 



PenetrantƳǳŀȅŜƴŜ ȅǀƴǘŜƳƛƴƛƴ ǳȅƎǳƭŀƴƳŀ ŀǒŀƳŀƭŀǊƤ

Åmƴ ǘŜƳƛȊƭƛƪΥ aŀƭȊŜƳŜ ȅǸȊŜȅƛƴŘŜƪƛ ȅŀōŀƴŎƤ ƳŀŘŘŜƭŜǊƛΤ ȅŀƐƤΣ 
ƪƛǊƛΣ ǇŀǎƤ ƪƛƳȅŀǎŀƭ solventile temizlenir.
ÅPenetrantǘŀǘōƛƪƛΥ !ƪƤŎƤ ǾŜ œŀǘƭŀƐŀ nufusŜŘƛŎƛ ƪƤǊƳƤȊƤ 

PenetrantǎƤǾƤǎƤ ȅǸȊŜȅŜ ǇǸǎƪǸǊǘǸƭǸǊΣ ǾŜȅŀ ŦƤǊœŀ ƛƭŜ ǎǸǊǸƭǸǊ
ÅhǊǘŀƳ ǎƤŎŀƪƭƤƐƤƴŀ ƎǀǊŜ œŀǘƭŀƐƤ ŘƻƭŘǳǊƳŀǎƤ ƛœƛƴ ōŜƪƭŜƴƛǊ
ÅнΦ ǘŜƳƛȊƭƛƪΥ aŀƭȊŜƳŜ ȅǸȊŜȅƛƴŘŜƪƛ ƪƤǊƳƤȊƤ ǎƤǾƤƴƤƴ ŦŀȊƭŀƭƤƐƤ 

(penetrantύ ǘŜƳƛȊƭŜƳŜ ƛǒƭŜƳƛŘƛǊΦ όSolventǇǸǎƪǸǊǘǸƭƳŜȊύ
ÅDeveloperǘŀǘōƛƪƛΥ YŀƭƤƴ ƻƭƳŀȅŀƴ ǇǸǎƪǸǊǘƳŜ ƛƭŜ ǘŀǘōƛƪ 
ŜŘƛƭŜōƛƭƛǊΦ 4ŀǘƭŀƪǘŀƴ ǎƤǾƤȅƤ ŜƳƛǇ ŘƤǒŀǊƤ œƤƪŀǊƤǊΦ
ÅTƴŎŜƭŜƳŜΥ FloresanǎƤǾƤ ƪǳƭƭŀƴƤƭƤǇ ƪǳƭƭŀƴƤƭƳŀŘƤƐƤƴŀ ƎǀǊŜ 
ƎǀȊƭŜ ȅŀ Řŀ ǎƛȅŀƘ ƤǒƤƪ ŀƭǘƤƴŘŀ ƳǳŀȅŜƴŜ ŜŘƛƭƛǊΦ
Å5ŜƐŜǊƭŜƴŘƛǊƳŜ ǾŜ ǊŀǇƻǊ ƘŀȊƤǊƭŀƳŀΦ
ÅbƻǘΥ 4ŀǘƭŀƪ DeveloperdeƎǀǊǸƭŜƴ ǀƭœǸƭŜǊŘŜƴ ŘŀƛƳŀ ŘŀƘŀ 
ƪǸœǸƪǘǸǊΦ





DyePenetrantile Bronz Pervane testi.
(nonmagnetik)



Pelesenk (Lignumviteaύ ȅŀǘŀƪƭƤ  ŀŦǘΩƤƴ 
Bronz LaynerDye-Penetranttesti.



Propellerbladetips yenilendikten sonra.



tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ .ŀŎŀ 9ȄǇŀƴǎƛƻƴΩƤtesti.





LNG/LPG  StainlessSteelflexibleōƻǊǳƴǳƴ  4Ŝƭƛƪ 
flangeTIG kaynak testi, testten sonra kaynak yerinin 
ǇŀǎƭŀƴƳŀƳŀǎƤ ƛœƛƴ ǀȊŜƭ Ǉŀǎǘŀ ƛƭŜ pasifizeedilmelidir.



tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ Coolerpetek testi.



aŀƴȅŜǘƛƪ tŀǊœŀŎƤƪ ƛƭŜ aǳŀȅŜƴŜ όatLύΣ 

ÅSadece FerromanyetikόƳƤƪƴŀǘƤǎƭŀƴŀōƛƭƛǊύ ƳŀƭȊŜƳŜƴƛƴ 
ƳǳŀȅŜƴŜǎƛ ōǳ ȅǀƴǘŜƳƭŜ ȅŀǇƤƭŀōƛƭƛǊΦ 9ƭŜƪǘǊƛƪƭƛ ό5/-AC) 
Yokeveya Naturel(Permanentύ aƤƪƴŀǘƤǎ ƪǳƭƭŀƴƤƭƤǊΣ 

ÅDŜƴŜƭƭƛƪƭŜ ŘŜƳƛǊ ǇŀǊǘƛƪǸƭƭŜǊƛΣ ƪǳǊǳ ǘƻȊ ǾŜȅŀ ōƛǊ ǎƤǾƤ 
όƳŀƴȅŜǘƛƪ ƳǸǊŜƪƪŜǇύ ƛœƛƴŘŜ ǎǸǎǇŀƴǎƛȅƻƴ ƘŀƭƛƴŜ -
ƳƤƪƴŀǘƤǎƭŀƳŀ ŀƪƤƳƤ ƘŀƭƛƴŘŜ ƛƪŜƴ ǳȅƎǳƭŀƴƤǊΣ 

ÅaǳŀȅŜƴŜ ƳŀƭȊŜƳŜǎƛƴƛƴ ȅǸȊŜȅƛƴƛ YokeŎƛƘŀȊƤ ƛƭŜ  фл 
ŘŜǊŜŎŜƭƛƪ ƘŀǊŜƪŜǘƭŜǊƭŜ ǘŀǊŀƴŀǊŀƪ ƳŀƴȅŜǘƛƪ ŀƪƤƳƭŀǊƤƴ 
œŀǘƭŀƪ ƻƭŀōƛƭŜŎŜƪ ŀƭŀƴƭŀǊƤ ǘŀǊŀȅƤǇ ǘŀƳ ōǳƭǳƴƳŀǎƤ ƎŜǊŜƪƛǊΦ

Not:atLΩŘŜƴsonra malzemede kalan manyetik etki ile 
ǸȊŜǊƛƴŜ ȅŀǇƤǒŀƴ ǘƻȊƭŀǊƤƴ  ƳƻǘƻǊκǒŀŦǘ ǾǎΦœŀƭƤǒƳŀǎƤǊŀǎƤƴŘŀ 
ƘŀǎŀǊƭŀƳŀƳŀǎƤƛœƛƴ 5Ŝ-magnetizeedilmesi gerekir.



¢ŀƘǊƛōŀǘǎƤȊ aǳŀȅŜƴŜκatL ¸ǸȊŜȅ 4ŀǘƭŀƪ  ¢ŜǎǘƛΥ

MPI Yokeό!/κ5/ύ ŎƛƘŀȊƤΣ                        atL YŀƭƛōǊŜ œǳōǳƐǳ.                NaturalMagnet
Test: Yoke lift 4.5 kg.                                                                                        Test: 9.8 kg lift each.

-L!/{ ƪŀƛŘŜƭŜǊƛƴŜ ƎǀǊŜ magnetikœŜƭƛƪ ƳŀƭȊŜƳŜ ǎŀŘŜŎŜ atL ¢Ŝǎǘƛ ȅŀǇƤƭƤǊΦ 
-MPI MagneticParticleInspectinǘŜǎǘƛƴŘŜ ȅǸȊŜȅŜ ŀœƤƭƳƤǒ ǾŜȅŀ ŀœƤƭƳŀƳƤǒ
œŀǘƭŀƪΣ ƪŀȅƴŀƪ ƘŀǘŀƭŀǊƤ ǾǎΦ ƎǀǊǸƴǘǸƭŜōƛƭƛƴƛǊ.
Not: Dye-pensadece non-magnetik(BrassΣDwt Ǿǎύ ƳŀƭȊŜƳŜŘŜ ƪǳƭƭŀƴƤƭƤǊΦ
-MPI MagneticParticleInspectionŎƛƘŀȊƤ ƘŜǊ ǘŜǎǘǘŜƴ ǀƴŎŜΣ atL ŎƛƘŀȊƤƴƤƴ
malzemeye yeterli MagnetikŀƪƤƳ ǎŀƘŀǎƤ ǾŜǊŘƛƐƛƴƛ ƪƻƴǘǊƻƭ ƛœƛƴ ǘŜǎǘ
ƳŀƭȊŜƳŜǎƛ ǸȊŜǊƛƴŘŜ ƪŀƭƛōǊŀǎȅƻƴ ǘŜǎǘƛ ȅŀǇƤƭƳŀƭƤŘƤǊΦ

N                              S

S                               N



AC YokeŎƛƘŀȊƤ ƛƭŜ atL œŀǘƭŀƪ ǘŜǎǘƛΦ



aŀƭȊŜƳŜƴƛƴ 4ŀǘƭŀƪ ƪƤǎƳƤƴƤƴ 
ƪǳǘǳǇƭŀǒƳŀǎƤ



¸ǸȊŜȅŜ ŀœƤƭƳŀƳƤǒ ōƛǊ œŀǘƭŀƐƤƴ atL 
¢ŜǎǘƛƴŘŜƪƛ ƎǀǊǸƴǘǸǎǸ



Elektrikli (DC-AC) Yokeveya Naturel
(Permanentύ aƤƪƴŀǘƤǎ ƪǳƭƭŀƴƤƭƳŀǎƤ

ÅaǳŀȅŜƴŜ ȅǸȊŜȅƛƴƛƴ ǇŀǎΣ ƪƛǊ ǾŜ ȅŀƐŘŀƴ ǘŀƳŀƳŜƴ 
ƪƛƳȅŀǎŀƭƭŀǊ ƛƭŜ ǘŜƳƛȊƭŜƴƛǇ ƪǳǊǳǘǳƭƳŀǎƤ ƎŜǊŜƪƛǊΣ

Å¸ǸȊŜȅ ǎŜœƛƭŜƴ ŎƛƘŀȊƭŀ aƤƪƴŀǘƤǎƭŀƴŘƤǊƤƭƤǊΣ ǾŜ ƪŀƭƛōǊŜ ŜŘƛƭƛǊΥ

1-Kuru Toz Metodu: (DryPowderύ ¸ǸȊŜȅŜ ƪƻȅǳ DǊƛ ǾŜȅŀ 
Renkli FluorescantǘƻȊ ǎŜǊǇƛƭƛǊ ǾŜ ƪŀǊŀƴƭƤƪǘŀ ǀȊŜƭ ƭŀƳōŀ 
ƛƭŜ  œŀǘƭŀƪ ŜǘǊŀŦƤƴŀ ƪǸƳŜƭŜƴŜƴ ǘƻȊ ƘŀǘŀƭŀǊƤ ƎǀǎǘŜǊƛǊΣ

2-Islak MetodΥ ¸ǸȊŜȅ max. 40 mikron fon olarak beyaza 
ōƻȅŀƴƤǊΣ ǾŜ ǸȊŜǊƛƴŜ ǎǇǊŜȅ ǎƤƪƤƭƤǊΣ ǎǇǊŜȅ ƛœƛƴŘŜƪƛ ǎƛȅŀƘ 
ŘŜƳƛǊ ƎǊŀƴǸƭƭŜǊƛ œŀǘƭŀƪ ŎƛǾŀǊƤƴŘŀ ƪǸƳŜƭŜƴŜǊŜƪ ƘŀǘŀȅƤ 
ƎǀǎǘŜǊƛǊΣ ōǳ ƳŜǘƻǘ ŘŀƘŀ œƻƪ PermanentaƤƪƴŀǘƤǎƭŀǊ ƛœƛƴ 
ǘŜǊŎƛƘ ŜŘƛƭƛǊΣ ƎǸƴ ƛǒƤƐƤƴŘŀΣ ǎŀƘŀŘŀ ƘŜǊ ȅŜǊŘŜ ƪǳƭƭŀƴƤƭƤǊΦ



atL ƪŀƭƛōǊŜ ŎƛƘŀȊƤΣ
IŜǊ ǘŜǎǘǘŜƴ ǀƴŎŜΣ ƘŜǊ ǘǸǊƭǸ atL ŎƛƘŀȊƤƴƤƴ 

malzemeye yeterli MagnetikŀƪƤƳ ǾŜǊŘƛƐƛƴƛ 
ƪƻƴǘǊƻƭ ƛœƛƴ ǘŜǎǘ ƳŀƭȊŜƳŜǎƛ ǸȊŜǊƛƴŘŜ ƪŀƭƛōǊŀǎȅƻƴ 
ǘŜǎǘƛ ȅŀǇƤƭƳŀƭƤŘƤǊΦ(MagnafluxMagneticFlux

Indicators, TypeG, ASTM E 1444-11, Ek A3) 



tŜǊǾŀƴŜ  ŀŦǘ ƪƻƴƛƐƛƴƛƴ atL ǘŜǎǘƛΦ



tŜǊǾŀƴŜ YƻƴƛƐƛ όYŀƳŀƭƤ-ƪŀƳŀǎƤȊύΦ



 ŀŦǘ ǾŜ tŜǊǾŀƴŜ ƪƻƴƛƪ ōƛǊƭŜǒƛƳ ȅŜǊƛ œŀǘƭŀƐƤΦ
Ana aŀƪƛƴŀƴƤƴōǸǘǸƴ ōǳǊǳƭƳŀ ƎǸŎǸ ǒŀŦǘƤƴ ǇŜǊǾŀƴŜ ƛƭŜ tapering

ŀœƤǎƤƴƤƴ Ŝƴ ƎŜƴƛǒ ȅŜǊƛƴŘŜƪƛ ŘŀƛǊŜ œŜǾǊŜǎƛƴŘŜ ƻƭǳǒǳǊΦ                    
4ŀǘƭŀƪƭŀǊ Ahead/AsternōǳǊǳƭƳŀǎƤ ƛƭŜ прϲƻƭŘǳƐǳ ƎǀǊǸƭǸǊΦ



PermanentMagnetYoke

ÅPermanent(NaturalaƤƪƴŀǘƤǎύ Yoke: 
Å{ŜȅȅŀǊŘƤǊΣ ŜǊƎƻƴƻƳƛƪΣ ƘŜǊ ȅŜǊŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΣ 
ÅIŀŦƛŦǘƛǊΣ ǘŀǒƤƳŀǎƤ ƪƻƭŀȅŘƤǊΣ
ÅIŀǊƛŎƛ ƎǸœ ƪŀȅƴŀƐƤ ƛƘǘƛȅŀŎƤ ȅƻƪǘǳǊΣό9ƭŜƪǘǊƛƪΣ¦± ƭŀƳōŀ Ǿǎύ 
ÅYƤǾƤƭŎƤƳ ȅŀǇƳŀ ƛƘǘƛƳŀƭƛ ȅƻƪǘǳǊΣ ȅŀƴƤŎƤΣ ǘŜƘƭƛƪŜƭƛ 
ōǀƭƎŜƭŜǊŘŜ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΦ 
ÅIŜǊ ǘǸǊƭǸ ƻǊǘŀƳŘŀ ǎŀƘǊŀŘŀ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΣ
Å.ƛǊōƛǊƛƴŜ Ƙŀƭŀǘ ƛƭŜ ōŀƐƭƤ ǾŜ ōƛǊ ōǸǘǸƴŘǸǊΦ 
ÅStandartlara uygundur. 

NaturalatL /ƛƘŀȊƤ όǎŀƘǊŀ ǘƛǇƛύΣ
ό.{ ƪŀƭŘƤǊƳŀ ƎǸŎǸΥ н Ȅ фΦу ƪƎύ

N                   S

S                   N



¢Ŝǎǘ ǎƤǊŀǎƤƴŘŀ  ƳŀƭȊŜƳŜƴƛƴ Magnetik
ŀƪƤƳ ǒŜƪƭƛ ǾŜ 5Ŝ-Magnetizeedildikten 
sonraki magnetikȅŀǇƤǎƤ όnotralizehali) 

Magnetized

Demagnetized



De-magnetizeƴŀǎƤƭ ȅŀǇƤƭƤǊΣ

Å5/ ŀƪƤƳ MagneticYokeve PermanentMagnetile 
ȅŀǇƤƭŀƴ atL ǘŜǎǘƛ ƴŜǘƛŎŜǎƛƴŘŜ ƳŀƭȊŜƳŜŘŜ ƻƭǳǒŀƴ 
ƪŀƭƤŎƤ ƳƤƪƴŀǘƤǎƭƤƐƤ ȅƻƪ ŜǘƳŜƪ ƛœƛƴ atL ǘŜǎǘƛ ǎƤǊŀǎƤƴŘŀ 
ƪǳƭƭŀƴƤƭŀƴ ŎƛƘŀȊƭŀǊƤƴ ƪǳǘǳǇƭŀǊƤƴƤ ȅŜǊ ŘŜƐƛǒǘƛǊƛǇ ŀȅƴƤ 
ǎǸǊŜ ƛƭŜ ǘǳǘƳŀƪ ƎŜǊŜƪƛǊΣ

ÅaŀƭȊŜƳŜŘŜƪƛ  ȅŀǇƤȅƤ ŘǸȊŜƭǘƳŜƪ ƛœƛƴ {ǸǊǾŜȅǀǊœŜƪƛŎƛ 
(150 gr.) ile malzemeyi rezonansa getirinceye kadar 
ƘŀŦƛŦœŜ ǾǳǊǳƭǳǊΦ



Coilve Prods MPI aŜǘƻŘƭŀǊƤ

.ǳ ƛǒƭŜƳƛ Yŀȅƴŀƪ ƪŀōƭƻǎǳ ƛƭŜ ȅŀǇƤƭŀōƛƭƛǊΦ



ProdsǳœƭŀǊƤ ƳŀƭȊŜƳŜȅŜ directelektrik 
verirken sparkȅŀǇƤǇ ƘŀǎŀǊ ǾŜǊŜōƛƭƛǊΣ



FluorescentƤǒƤƪ ŀƭǘƤƴŘŀ atL ǘŜǎǘƛ. 
όYǊŀƴƪ  ŀŦǘ pinȅŀƐƭŀƳŀ ŘŜƭƛƐƛύ



4Ŝƪƛœ 4ŀǘƭŀƪ ¢Ŝǎǘƛ

ÅYǸœǸƪ ōƻȅǳǘǘŀƪƛ Krankpinȅŀǘŀƪ {ŀǇƭŀƳŀǎƤΣ ƪŀȊŀƴ safety
valveȅŀȅƤΣœŜǒƛǘƭƛ pinΣ ǾŜ ǇŀǊœŀƭŀǊ ƪŜƴŘƛǊ Ƙŀƭŀǘ ƛƭŜ ƘŀǾŀŘŀ 
tutulur, ǎǳǊǾŜȅǀǊœŜƪƛŎƛ όмлл-150 gr.) ile bir defa vurulur, 
ŜƐŜǊ ƳŀƭȊŜƳŜŘŜ œŀǘƭŀƪ ȅƻƪ ƛǎŜ œŜƪƛœ ǾǳǊǳǒǳƴŘŀƴ ƻƭǳǒŀƴ 
ǎŜǎ ǊŜȊƻƴŀƴǎ ƘŀƭƛƴŘŜ ŘŜǾŀƳ ŜŘŜǊΣ ƳŀƭȊŜƳŜŘŜ œŀǘƭŀƪ 
ǾŀǊƛǎŜ ƛƪƛ ŦŀǊƪƭƤ ƳŀƭȊŜƳŜ ǎŜǎƛ ȅŀƴƛ ǘƻƪ ōƛǊ ǎŜǎ ǾŜǊƛǊ ǾŜ 
hemen kesilir devam etmez. Keskin ǊŀŘǸǎƭǸŘƛǒƭƛΣ pin
Ǝƛōƛ ǾŜ ǎƤƪƤǒǘƤǊŘƤƪœŀ ǳȊŀȅŀƴ ǎŀǇƭŀƳŀ Ǝƛōƛ ōǸǘǸƴ 
ƳŀƭȊŜƳŜƭŜǊ Ƴǳǘƭŀƪŀ b5¢ ǾŜȅŀ Ŝƴ ŀȊƤƴŘŀƴ ǇǊŀǘƛƪ ƻƭŀǊŀƪ 
œŜƪƛœ ǘŜǎǘƛ ȅŀǇƤƭƤǇ ōŀƐƭŀƴƳŀƭƤŘƤǊΦ



Piston RodandCrankPinBoltstesti.



D Tipi StimYŀȊŀƴƤƴ /ŜƘŜƴƴŜƳƭƛƐƛƴŘŜ 
{ǳ .ƻǊǳǎǳ ŘǳǾŀǊƤƴŘŀ atL ǘŜǎǘƛ



пΦ DƛǊŘŀǇ ŀƪƤƳƭŀǊƤ όEddy!ƪƤƳƤύ ƛƭŜ aǳŀȅŜƴŜΣ 

ÅEddy-currentǘŜǎǘƛ ƘŜǊ ǘǸǊƭǸ ƛƭŜǘƪŜƴ ƳŀƭȊŜƳŜŘŜƪƛ 
ǎƻǊǳƴƭŀǊƤ ǘŜǎǇƛǘ ŜǘƳŜƪ ƛœƛƴ ƪǳƭƭŀƴƤƭŀƴ 
ŜƭŜƪǘǊƻƳŀƴȅŜǘƛƪ ŜƴŘǸƪǎƛȅƻƴ ōƛǊ ǎƛǎǘŜƳŘƛǊΦ 

ÅEddy-CurrentǘŜǎǘƛ ƛƭŜ ƳŀƭȊŜƳŜƴƛƴ ȅǸȊŜȅƛƴŘŜ ǾŜȅŀ 
ȅǸȊŜȅƛƴŜ ȅŀƪƤƴ œƻƪ ƪǸœǸƪ œŀǘƭŀƪƭŀǊ ŀƭƎƤƭŀƴŀōƛƭƛǊΦ

ÅCŀȊƭŀ ƘŀȊƤǊƭƤƪ ƎŜǊŜƪƳŜȊ ǾŜ ƎŜƻƳŜǘǊƛƪ ŀœƤŘŀƴ ȊƻǊ 
ȅǸȊŜȅƭŜǊ ƛƴŎŜƭŜƴŜōƛƭƛǊΦ !ȅǊƤŎŀΣ ŜƭŜƪǘǊƛƪ ƛƭŜǘƪŜƴƭƛƐƛ ǾŜ 
ƪŀǇƭŀƳŀ ƪŀƭƤƴƭƤƐƤ ǀƭœǸƳǸ ƛœƛƴ ȅŀǊŀǊƭƤŘƤǊΦ ¢Ŝǎǘ 
ŎƛƘŀȊƭŀǊƤ ǘŀǒƤƴŀōƛƭƛǊΣ ƘŜƳŜƴ ƎŜǊƛōƛƭŘƛǊƛƳ ǎŀƐƭŀǊ ǾŜ 
ŎƛƘŀȊƤƴ ƳŀƭȊŜƳŜȅŜ ǘŜƳŀǎ ŜǘƳŜǎƛ ƎŜǊŜƪƳŜȊΦ



EddyCurrentmuayene tǊƻōΩǳ.



EddyCurrentInspection
όDƛǊŘŀǇ !ƪƤƳƭŀǊƤ ƛƭŜ aǳŀȅŜƴŜύ

¸ǸȊŜȅǎŜƭ œŀǘƭŀƪ ƳǳŀȅŜƴŜǎƛ ȅŀǇƤƭŘƤƐƤ Ǝƛōƛ ōƻȅŀ ǾŜ 
kaplama ǸȊŜǊƛƴŘŜƴŘŜœŀǘƭŀƪ ƎǀǊǸƭŜōƛƭƛǊΦ



EddyCurrentƛƭŜ YŀȊŀƴ .ƻǊǳǎǳ όœŜƭƛƪύ
œŀǘƭŀƪ ǘŜǎǘƛ



EddyCurrentile KondenserBorusu 
ό.ǊƻƴȊύ œŀǘƭŀƪ ǘŜǎǘƛ



5-UltrasonicThicknessMeasurement(UTM) 
IŜǊ ǘǸǊƭǸ ƳŀƭȊŜƳŜƴƛƴ ό4ŜƭƛƪΣ .ŀƪƤǊΣ Dwt Ǿǎύ ƪŀƭƤƴƭƤƪ ǀƭœǸǎǸ ŀƭƤƴŀōƛƭƛǊΣ 
YŀƭƤƴƭƤƐƤ ǀƭœǸƭŜŎŜƪ ƳŀƭȊŜƳŜƴƛƴ CǊŜƪŀƴǎƤ ŀȅŀǊƭŀƴƤǊΣ ōŀǎŀƳŀƪ ǒŜƪƭƛƴŘŜƪƛ 
Kalibre blokuƛƭŜ ǾŜȅŀ ƳŜƪŀƴƛƪ ƻƭŀǊŀƪ YǳƳǇŀǎƭŀ ǀƭœǸƭŜōƛƭŜƴ ƳŀƭȊŜƳŜ 
ƪŀƭƤƴƭƤƐƤƴŀ ƎǀǊŜ ŎƛƘŀȊ ƪŀƭƛōǊŜ ŜŘƛƭƛǊΣ ProbunōƛǊ ȅŀƴƤƴŘŀƴ ƎǀƴŘŜǊƛƭŜƴ 

UltrasonikǎŜǎ ŘŀƭƎŀƭŀǊƤ ƳŀƭȊŜƳŜƴƛƴ ŀǊƪŀ ǘŀǊŀŦƤƴŘŀƴ ȅŀƴǎƤȅŀǊŀƪ ƎŜǊƛ ƎŜƭƛǊ 
probunŘƛƐŜǊ ȅŀǊƤǎƤ ǘŀǊŀŦƤƴŘŀƴ ŀƭƎƤƭŀƴƤǊ ǾŜ ƪŀƭƤƴƭƤƪ ŜƪǊŀƴŘŀ ōŜƭƛǊƭŜƴƛǊΦ



{ǳ ŀƭǘƤ UltrasonikǎŀŎ ƪŀƭƤƴƭƤƪ ǀƭœǸƳǸΦ



Havuzda Gemi sa­ kalēnlēk ºl­¿m¿:(TM-Thickness Measurement)

Kalēnlēk ºl­¿m Firmalarēnēn IACS  Class onaylē, TM Operatºr¿n en 

az ñLevel IIò sertifikalē, Cihazlarēnēn kalibreli ve boya ¿zerinden 

ºl­ebilen ñUltrasonic Gaugeò cihazē olmasē gerekir. ¥l­¿len nokta 

etrafē silinmez kalem boya ile daire i­ine alēnēr ve ºl­¿len kalēnlēk 
tekrar kontrol i­in daire i­ine yazēlēr.

TM GaugeStep-Blockkalibresi
όYŀƭƛōǊŜ ȅŀǇƤƭƤǒƤƴŀ ƴŜȊŀǊŜǘ ŜŘƛƭƳŜƭƛŘƛǊύ

DŜƳƛ ƪŀǇƭŀƳŀ ǎŀŎƤ ǀƭœǸƭƳŜǎƛ ƎŜƳƛƴƛƴ άShell
Expansionέ ǇƭŀƴƤ ǎŀœ ƴǳƳŀǊŀǎƤƴŀ ƎǀǊŜ ȅŀǇƤƭƤǊΦ

ShellExpansionǇƭŀƴƤ 



UltrasonikaŀƭȊŜƳŜ ǾŜ Yŀȅƴŀƪ ƛœƛ ǘŜǎǘƛ



UltrasonikǘŜǎǘ ŎƛƘŀȊƤΣ
¸ǸȊŜȅ ƛǒƭŜƳŜǎƛ ōƛǘƳƛǒ ƳŀƭȊŜƳŜƭŜǊŘŜ ŀœƤƭƤ probƛƭŜ   ƪǳƭƭŀƴƤƭƤǊΣ 

{Ŝǎ ŘŀƭƎŀǎƤ н aIȊ-млaIȊ ŀǊŀǎƤƴŘŀŘƤǊΣ
¦{Ωƛsadece LevelII ve LevelLLL ƻǇŜǊŀǘǀǊƭŜǊƛ ƪǳƭƭŀƴŀōƛƭƛǊΦ

Not: Cihaz diagramœƛȊŜōƛƭƛǊ ǾŜ print edilebilir.

Yŀȅƴŀƪ ǾŜ aŀƭȊŜƳŜ ƛœƛƴŘŜƪƛ  ƎǀȊŜƴŜƪΣ œŀǘƭŀƪΣ ƪǳǎǳǊ ǾŜ 
ƎǀǊǸƴƳŜȅŜƴ ǎǸǊŜƪǎƛȊƭƛƪƭŜǊƛƴ ǘǸƳǸ ƎǀǊǸƭŜōƛƭŜƴ b5¢ ƳŜǘƻŘǳΦ



Ultrasonikmalzeme/Kaynak test metodu



OffshorePetrol platformu Ultrasonicƪŀȅƴŀƪ ƪƻƴǘǊƻƭǸ



6-IndustrialRadiography
wŀŘȅƻƎǊŀŦƛƪ όwǀƴǘƎŜƴύ LǒƤƴƭŀǊƤ ƛƭŜ ¢ŀƘǊƛōŀǘǎƤȊ aǳŀȅŜƴŜΣ
wŀŘȅƻƎǊŀŦƛƪ ƳŜǘŀƭƭŜǊƛƴ ȅŀȅŘƤƐƤ wŀŘȅŀǎȅƻƴ ƤǒƤƪƭŀǊƤ ƘŜǊ ǘǸǊƭǸ 
ƳŀƭȊŜƳŜŘŜƴ ƎŜœŜōƛƭƛǊΣ ōǳ ƤǒƤƴƭŀǊƤƴ ƎŜœƛǒƛ ǎƤǊŀǎƤƴŘŀƪƛ ǘŜǎǘ 
ƳŀƭȊŜƳŜκƪŀȅƴŀƪ ǾǎΦ ƛœŜǊƛǎƛƴŘŜƪƛ  ƎǀȊŜƴŜƪΣ œŀǘƭŀƪΣ ƪǳǎǳǊ ǾŜ 
ƎǀǊǸƴƳŜȅŜƴ ǎǸǊŜƪǎƛȊƭƛƪƭŜǊƛƴ CƛƭƳ ǸȊŜǊƛƴŘŜ ȅŀǇǘƤƐƤ 
ƎǀǊǸƴǘǸŘŜ ǘŜǎǇƛǘ ŜŘƛƭƛǊΣ ƛƪƛ œŜǒƛǘ wǀƴǘƎŜƴ ƛǒƤƐƤƪǳƭƭŀƴƤƭǊ. 

a- GamaςRay.
(Isotopes:  Iridyum-192 ve Cobalt-сл ƪǳƭƭŀƴƤƭƤǊύ

b- X-Ray,  (X-wŀȅ ǘǸǇǸ ƪǳƭƭŀƴƤƭƤǊύ



Gama-ray Isotope ǘŀǒƤƳŀ ŎƛƘŀȊƤΥ /ƛƘŀȊ ƛœŜǊƛǎƛƴŘŜ Iridyum-172 
veya Cobalt-сл œŜƪƛǊŘŜƐƛ ƪǳƭƭŀƴƤƭƤǊΣ /ƛƘŀȊ ƛœƛƴŘŜ wŀŘȅŀǎȅƻƴ 
ƎŜœƛǊƳŜȅŜƴ YǳǊǒǳƴ ƪǸǘƭŜ ǾŀǊŘƤǊΣ Isotope ά{έ ǒŜƪƭƛƴŘŜ ōƛǊ ƪŜǎƛǘ 
ƛœƛƴŘŜ ōǳƭǳƴǳǊΣ IsotopeƛœŜǊŘŜȅƪŜƴ wŀŘȅŀǎȅƻƴ ŘƤǒŀǊƤ ǎƤȊŘƤǊƳŀȊΦ
4ƛƘŀȊƤƴǳœƭŀǊƤƴŘŀƪƛ ǘŜƭŜǎƪƻǇƛƪ ōƻǊǳƭŀǊ ƛƭŜ Isotope rontgen
ȅŀǇƤƭŀŎŀƪ ȅŜǊŜ ǘŀǒƤƴƤǊΣ ƛǒƭŜƳ ǎƻƴǳ ŎƛƘŀȊƤƴ ƛœƛƴŜ ƎŜǊƛ œŜƪƛƭƛǊΣ

Gama IzotopόYǳǊǒǳƴ ōƭƻƪ ƛœƛƴŘŜύ    
(RadioaktifŀǘƻƳ œŜƪƛǊŘŜƐƛύ



Gama-wŀȅ ǀƭœǸƳǸΦ
¢ŜǊǎŀƴŜ ǾŜ ƎŜƳƛŘŜ ȅŀǇƤƭŀŎŀƪ ·-Ray veya Gama-wŀȅ ǀƭœǸƳ ȅŜǊƛ 
ǾŜ ȊŀƳŀƴƤ ōǸǘǸƴ ǇŜǊǎƻƴŜƭŜ ŘǳȅǳǊǳƭƳŀƭƤŘƤǊΣ ǘŜǎǘ ȅŜǊƛ  нл ƳŜǘǊŜ 
œŀǇƤƴŘŀ ƪƻǊǳƳŀ ŀƭǘƤƴŀ ŀƭƤƴƳŀƭƤ ƛƪŀȊ ƛǒŀǊŜǘƭŜǊƛΣ ōŀƴǘƭŀǊƤ ƛƭŜ 

ōŜƭƛǊǘƛƭƳŜƭƛ ǾŜ ƎǀǊŜǾƭƛ ōǳƭǳƴƳŀƭƤŘƤǊΦ



wǀƴǘƎŜƴ-IndustrialRadiography
wŀŘȅƻƎǊŀŦƛƪ κwǀƴǘƎŜƴ όDŀƳŀ ǾŜ ·-Ǌŀȅύ ƤǒƤƴƭŀǊƤ ƛƭŜ ¢ŀƘǊƛōŀǘǎƤȊ 
aǳŀȅŜƴŜ ȅŀǇŀōƛƭƳŜƪ ƛœƛƴ ǎŀŘŜŎŜ ¢Φ/Φ.ŀǒōŀƪŀƴƭƤƪ  bǸƪƭŜŜǊ 
9ƴŜǊƧƛ !ǊŀǒǘƤǊƳŀ ǾŜ 9ƐƛǘƛƳ aŜǊƪŜȊƛƴƛƴ ǾŜǊŘƛƐƛ œŀƭƤǒƳŀ 
ƳǸǎŀŘŜǎƛƛƭŜ ǇǊƻŦŜǎȅƻƴŜƭ ŜƪƛǇ ǘŀǊŀŦƤƴŘŀƴ ȅŀǇƤƭƤǊ ǾŜ CƛƭƳ 
ŘŜƐŜǊƭŜƴŘƛǊƳŜ ǊŀǇƻǊǳ ƘŀȊƤǊƭŀƴƤǊΦ DŜƳƛ ǾŜ ¢ŜǊǎŀƴŜƭŜǊŘŜ 
ǘŀǒƤƴŀōƛƭƛǊ ƻƭŘǳƐǳƴŘŀƴ DŀƳŀ-Ǌŀȅ ƪǳƭƭŀƴƤƳƤ ǘŜǊŎƛƘ ŜŘƛƭƛǊΦ
wǀƴǘƎŜƴ ŀƭƤƴŀŎŀƪ ȅŜǊƭŜǊ ClassǘŀǊŀŦƤƴŘŀƴ ōŜƭƛǊƭŜƴƛǇ Ǉƭŀƴ ȅŀǇƤƭƤǊ
--wǀƴǘƎŜƴ ŀƭƤƴŘƤƐƤ ǎƤǊŀŘŀ ōǀƭƎŜ ōŀǊƛȅŜǊ ƛƭŜ ƪƻǊǳƴǳǇ œŀƭƤǒŀƴƭŀǊƤƴ 
ǎŀƐƭƤƐƤ ƛœƛƴ ǎŀƘŀȅŀ ǾŜ ǘŀƴƪŀ ƎƛǊƳŜƳŜǎƛ ǎŀƐƭŀƴƳŀƭƤŘƤǊΦ 

( X-wŀȅ ǘǸǇǸ ŎƛƘŀȊƤ όōƻȅϤсл ŎƳΣ ор ƪƎύ



Gama-Ray Inspectionmetod.

bƻǘΥ DŜƳƛƭŜǊƛƴ ǘŀƳƛǊƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ {ŀŎΩƭŀǊ ²t{κtvwΩŀuygun, IACS  
ClassǎŜǊǘƛŦƛƪŀƭƤ ǾŜ {ŀŎ ƛœŜǊƛǎƛƴŘŜ bǸƪƭŜŜǊ ŀǘƤƪ ƻƭƳŀŘƤƐƤ ōŜƭƛǊǘƛƭƳŜƭƛŘƛǊΦ



X-wŀȅ /ƛƘŀȊƤΦ
X-wŀȅ ŎƛƘŀȊƤƴ ¢ŜǊǎŀƴŜ ǾŜ DŜƳƛƭŜǊŘŜ ǘŀǒƤƴƳŀǎƤ ǾŜ ȅŜǊƛƴŜ 
ŀȅŀǊƭŀƴƳŀǎƤ ȊƻǊ ƻƭŘǳƐǳƴŘŀƴ ǎŀŘŜŎŜ ŦŀōǊƛƪŀ ǘŜǎƛǎƭŜǊƛƴŘŜΣ 
ƭŀōƻǊŀǘǳŀǊƭŀǊŘŀ ƪǳƭƭŀƴƤƭƤǊ ό/ƛƘŀȊΥ ōƻȅ слκтл ŎƳΣ олκор ƪƎύ 



X-Ray Inspectionmetod.
¢ƤǇΩǘŀ IŀǎǘŀƴŜƭŜǊŘŜ ƪǳƭƭŀƴƤƭŀƴ rontgenŎƛƘŀȊƤ ƛƭŜ ŀȅƴƤ ǇǊŜƴǎƛǇǘŜ 
œŀƭƤǒƤǊΣ ŜƭŜƪǘǊƛƪ ǾŜǊƛƭŘƛƐƛƴŘŜ ¢ǸǇǸƴ ōƛǊ ǳŎǳƴŘŀƴ όҌύ ŀƪƤƳ ŘƛƐŜǊ 
uca (-ύ ƎƛŘŜǊƪŜƴ ƻǊǘŀŘŀƪƛ ¢ǳƴƎǎǘŜƴ ŀȅƴŀŘŀƴ 9ƭŜƪǘǊƻƴƭŀǊƤƴ 
ƻƭǳǒǘǳǊŘǳƐǳ wŀŘȅŀǎȅƻƴ ƤǒƤƴƤ ȅŀƴǎƤȅŀǊŀƪ ǘŜǎǘ ȅŀǇƤƭŀŎŀƪ ƻōƧŜȅŜ 
ǾŜ ǘŜǎǘ ŦƛƭƳƛƴŜ ƎŜœŜǊ ǎƻƴǊŀ ŦƛƭƳ ŘŜƐŜǊƭŜƴŘƛǊƛƭƛǊΣ 
9ƭŜƪǘǊƛƪ ƪŀǇŀǘƤƭŘƤƐƤƴŘŀ wŀŘȅŀǎȅƻƴ ōƛǘŜǊΦ



X-Ray/Gama-Ray Film Interpretation
wǀƴǘƎŜƴ ŦƛƭƳ ŘŜƐŜǊƭŜƴŘƛǊƳŜǎƛ ǎŀŘŜŎŜ ǎŜǊǘƛŦƛƪŀƭƤ  LevelII ve 

LevelLLL hǇŜǊŀǘǀǊƭŜǊƛ ǘŀǊŀŦƤƴŘŀƴ ȅŀǇƤƭŀōƛƭƛǊΦ
4ŀǘƭŀƪ ǾŜȅŀ Ŝƪǎƛƪ ƪŀȅƴŀƪǘŀƴ ŘŀƘŀ œƻƪ wŀŘȅŀǎȅƻƴ  ƛǒƛƐƤ

ƎŜœǘƛƐƛƴŘŜƴ ŦƛƭƳŘŜ ƪƻȅǳ ƻƭŀǊŀƪ ƎǀǊǸƭǸǊΦ



¢ŜǊǎŀƴŜ Yŀȅƴŀƪ aǸƘΦ CƛƭƳ  ǀƴ ŘŜƐŜǊƭŜƴŘƛǊƳŜŘŜ ŀǒŀƐƤŘŀƪƛ 
ȅŀȊƤƭŀǊƤƴ ƪǳǊǒǳƴ ƘŀǊŦƭŜǊƭŜ ȅŀȊƤƭƳƤǒ ƎǀǊǸƴǘǸƭŜǊƛ ƪƻƴǘǊƻƭ ŜŘƛƴƛȊΦ

Å1-CƛƭƳ ǎƤǊŀ ƴǳƳŀǊŀǎƤΣ

Å2-CƛƭƳ ƛǎƳƛ όœŜƪƛƭŘƛƐƛ ȅŜǊκDŜƳƛ ǾǎΦύΣ

Å3-CƛƭƳ œŜƪƳŜ ǘŀǊƛƘƛΣ

Å4-CƛƭƳ ǳȊǳƴƭǳƐǳ όōŀǒƭŀƳŀ ōƛǘƳŜ ƛǒŀǊŜǘƭŜǊƛύΣ ό!-B veya 1-2)

Å5-CƛƭƳŘŜ ƪǳƭƭŀƴƤƭŀƴ Radioactive/ Isotopecinsi vs.

Å6- Film DensityΣ όCƛƭƳ ǊŜƴƪ ȅƻƐǳƴƭǳƐǳύ

Å7- IQI Sensitivity, (Film okunabilirlik hassasiyeti)

bƻǘΥ  CƛƭƳ ȅŜǊ ŘƻƐǊǳƭŀƳŀǎƤ ƛœƛƴ RontgenœŜƪƛƭŜŎŜƪ ȅŜǊŜ ǀȊŜƭ 
œŜƭƛƪ   ƳǸƘǸǊ ǾŜ ƴǳƳŀǊŀǘǀǊƛƭŜ ƳŀǊƪŀƭŀƴƤƴŎŀ ŀȅƴƤ ƳŀǊƪŀκ 
ȅŀȊƤƭŀǊƤƴ ŦƛƭƳŘŜ  ƎǀǊǸƭƳŜǎƛ ƎŜǊŜƪƛǊΦ



DŜƳƛ Tƴǒŀ ǾŜ ¢ŀƳƛǊ ¢ŜǊǎŀƴŜƭŜǊƛ 
YŀƭƛǘŜ {ǘŀƴŘŀǊǘƭŀǊƤΥ

DŜƳƛ Tƴǒŀ ǾŜ IƛȊƳŜǘǘŜƪƛ DŜƳƛƭŜǊƛƴ ōŀƪƤƳ ƻƴŀǊƤƳ 
¢ŜǊǎŀƴŜƭŜǊƛ ȅŜǘŜǊƭƛƭƛƐƛ  L!/{ bƻΥптΣ όPart: A & B) 

IACS No: 47 ShipbuildingandRepairQualityStandard.
PartA: ShipbuildingQualityStandard forNewConstruction,
PartB: RepairQualityStandard for ExistingShips,UR-Z23: 
ShipyardReviewRecord.



IACS no:47 (Part A-B), UR- Z23,  

IACS no:47ôye gºre Tersanede kontrol listesi:

Index:
ÅGemi Sacē, Malzeme (Materials),

ÅKaynak yapēlabilirlik testi (Weldability),

ÅGemi sacēnda yapēlan testler,(Mechanical Tests)

ÅKaynak hazērlēkve yapēmē, (Weld preparation)

ÅKaynak elektrot ºzellikleri (Welding consumables)

ÅWPS ve Kaynak­ē Sertifikasē,

ÅKaynak ­eĸitleri,

ÅKaynak Parametreleri,

ÅSac montajē (Fabrication-alignment)

ÅBlok kaynaĵē, (Block Assembly)

ÅAlēn kaynaĵē doldurma (Buttering, Build-up),

ÅSac yenilenmesi.

ÅTahribatsēz muayene (NDT),



BulkCarrier(Bulker, singlehull) 
MidshipsectionȅŀǇƤ ŜƭŜƳŜƴƭŀǊƤ:

bƻǘΥ ¢ŀƳƛǊŘŜ ƪǳƭƭŀƴƤƭŀƴ {ŀŎκƳŀƭȊŜƳŜ ǎŜǊǘƛŦƛƪŀǎƤ L!/{ ƻƴŀȅƭƤ ƻƭƳŀƭƤŘƤǊ ǾŜ   ƛœŜǊƛǎƛƴŘŜ 
ƴǸƪƭŜŜǊ ŀǘƤƪ όRadioaktifmaterialύ ƻƭƳŀŘƤƐƤ ǎŜǊǘƛŦƛƪŀŘŀ ōŜƭƛǊǘƛƭƳŜƭƛŘƛǊΦ 

DŜƳƛ ǘŀƳƛǊƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴ ƳŀƭȊŜƳŜƴƛƴ 
ǾŜ ǎŜǊǘƛŦƛƪŀǎƤƴƤƴ Ǉƭŀƴŀ ǳȅƎǳƴƭǳƐǳƴŀΣ 
ƪǳƭƭŀƴƤƭŀƴ ƪŀȅƴŀƪ ǇǊƻǎŜŘǸǊǸƴŜ ό²t{ύ 
ǾŜ ƪŀȅƴŀƪœƤ ǎŜǊǘƛŦƛƪŀƭŀǊƤƴƤƴ ȅŜǘƪƛǎƛƴŜΣ 
ōŀƪƤƭƳŀƭƤΦ aŀƭȊŜƳŜ {ŀŎ ƳƻƴǘŀƧƤ L!/{ 
¦w птΩȅŜ ƎǀǊŜ ƪƻƴǘǊƻƭ ŜŘƛƭƳŜƭƛŘƛǊΦ 
Not: IACS UR47 (ShipBuildingand
Repair) internetten indirilebilir. 

DŜƳƛƭŜǊƛƴ ƻƴŀǊƤƳΣ ƘŀǎŀǊ ǘŀƳƛǊ ǎƤǊŀǎƤƴŘŀ 
ƪƻƴǘǊƻƭ ƎǀǊŜǾƛ ǒƛǊƪŜǘ ¢Ŝƪƴƛƪ aǸŘǸǊǸΣ DŜƳƛ 
aǸƘΦ ǾŜ {ǳǊǾŜȅǀǊǸƴŘǸǊΦ  .ǳ ƎǀǊŜǾƛ 
ȅŀǇŀǊƪŜƴ DŜƳƛ ȅŀǇƤ ŜƭŜƳŀƴƭŀǊƤ ƛǎƛƳ ǾŜ 
ŦƻƴƪǎƛȅƻƴƭŀǊƤΣ ƳŀƭȊŜƳŜ ȅŀǇƤǎƤΣ ŘƛȊŀȅƴƤΣ 
ƪŀȅƴŀƪ ŘŜǘŀȅƭŀǊƤƴƤƴ ό²t{κtvwύ 
bilinmelidir. 



ǾŜ άL!/{ ¦w-Z23  ShipyardReviewRecordέ checkƭƛǎǘŜ ƎǀǊŜ  
/ƭŀǎǎΩƭŀǊǘŀǊŀŦƤƴŘŀƴ ŘŜƴŜǘƭŜƴƛǊ ǾŜ DŜƳƛ ƛƴǒŀκDŜƳƛ ǘŀƳƛǊ 
ȅŜǘŜǊƭƛƭƛƐƛ ƻƴŀȅƭŀƴƤǊΦ
IACS No 47 Tersanenin Kalite Kontrol Sistem (Auditύ ŘŜƴŜǘƛƳΩƛΦ 
a-Managementsistem (ISO-9001,14001, 45001-2018) 
b-DŜƳƛ ƛƴǒŀ ƛƳƪŀƴƭŀǊƤ όIŀǾǳȊΣ ƪƤȊŀƪΣ ǎŀƘŀΣ kreynvs.)
c-.ƭƻƪ ƛƴǒŀ ǾŜ ōƛǊƭŜǒǘƛǊƳŜ ȅŜǊ ǾŜ ǘŜœƘƛȊŀǘ ƛƳƪŀƴƭŀǊƤΣ
d-²t{κtvw ǾŜ YŀȅƴŀƪœƤ ǎŜǊǘƛŦƛƪŀƭŀǊƤΣ
e-«ǊŜǘƛƳ ƪŀƭƛǘŜ ƪƻƴǘǊƻƭ ǎƛǎǘŜƳƛΣ
f-¢ŜǊǎŀƴŜ {ŀƐƭƤƪ ǾŜ ŜƳƴƛȅŜǘ ǎƛǎǘŜƳƛΦ όh{I-2018)
g-tŜǊǎƻƴŜƭƛƴ ǾŜ ¢ŀǒŜǊƻƴǳƴ ŜƐƛǘƛƳΣ ȅŜǘŜǊƭƛƭƛƪ ǎŜǊǘƛŦƛƪŀƭŀǊƤΣ 
h-{ŀŎ ǾŜ ƳŀƭȊŜƳŜ ǎŜǊǘƛŦƛƪŀƭŀǊƤΣ 
i-«ǊŜǘƛƳΥ aŀǊƪŀƭŀƳŀΣ ƪŜǎƳŜΣ ōǸƪƳŜ όƤǎƤƭ ƛǒƭŜƳύΣ ƳƻƴǘŀƧ ǾǎΣ
j-b5¢ ƪƻƴǘǊƻƭ ǾŜ ǘŀƴƪ ōŀǎƤƴœ ǘŜǎǘƛΣόǎǳ ǘŜǊŀȊƛǎƛ ƛƭŜ лΦн ƪƎκŎƳчύ  



άL!/{ ¦w-Z23  ShipyardReview
Recordέ checkƭƛǎǘŜ ƎǀǊŜ 
Tersaneler denetlenip uygun 
ƻƭǳƴŎŀ œŀƭƤǒƳŀ ȅŜǘƪƛǎƛ ǾŜǊƛƭƛǊΦ
(toplam 8 sahife)



ILO InternationalLabour
Organization(OSH -2018)
¢ŜǊǎŀƴŜ {ŀƐƭƤƪ ǾŜ ŜƳƴƛȅŜǘ 
ǎƛǎǘŜƳƛ ƪŀƛŘŜƭŜǊƛƴŜ ǳȅǳƭƳŀƭƤΣ 



DŜƳƛŘŜ .ƭƻƪ Ŝƪ ȅŜǊƛ YŀȅƴŀƐƤΥ
DŜƳƛƭŜǊŘŜ Ŝƴ ŦŀȊƭŀ ȅƤǊǘƤƭƳŀΣ œŀǘƭŀƳŀΣ ŀǒƤƴƳŀ ǾŜ ƪŀȊŀƭŀǊ ōƭƻƪ 
Ŝƪ ƪŀȅƴŀƪƭŀǊƤƴŘŀ ƻƭǳǒǳǊΣ {ŀŎƭŀǊƤƴ Ƙŀǎǎŀǎ ƪŜǎƛƳƛ ȅŀǇƤƭƳŀȊ ƛǎŜ 
.ƭƻƪ Ŝƪ ȅŜǊƭŜǊƛ Yŀȅƴŀƪ ŀǊŀƭƤƐƤ L!/{ ƴƻΥпт ƭƛƳƛǘƭŜǊƛ ŘƤǒƤƴŘŀ ƪŀƭƤǊΣ 
.ǳ ƪŀȅƴŀƪƭŀǊ Ŝƭ ƛƭŜ ȅŀǇƤƭŘƤƐƤƴŘŀƴ ƤǎƤ ƎƛǊŘƛǎƛ όHeatinput) hesap 
ŜŘƛƭƳŜȊ ǾŜ ƳŀƭȊŜƳŜ ȅŀǇƤǎƤ ŘŜƐƛǒƛǊΣ tǊƻǎŜŘǸǊŜ ƎǀǊŜ gap
ŀǊŀƭƤƐƤƴƤ ŘƻƭŘǳǊƳŀ ƪŀȅƴŀƐƤ ƛƭŜ όButtering) doldurulup kaynak 
ŀƐȊƤ ǘŜƪǊŀǊ ǘŀǒ ƛƭŜ ƴƻǊƳŀƭ ŀǊŀƭƤƪǘŀ ŀœƤƭŀǊŀƪ ǎǘǊŜǎ ŀƭƤƴƳŀƭƤ ǎŀŎƤƴ 
ǎƻƐǳƳŀǎƤƴƤ ōŜƪƭŜȅƛǇ ŀƭƤƴ ƪŀȅƴŀƐƤ ǘŀƳŀƳƭŀƴƳŀƭƤŘƤǊΦ
Genel olarak (Butt weldύ ŀƭƤƴ ƪŀȅƴŀƐƤƴŘŀ ōƛǊ ǘŀǊŀŦƤƴ ƪŀȅƴŀǘƤƭƤǇ 
ǳȊǳƴ ǎǸǊŜ ȅŀǊƤƳ ōƤǊŀƪƤƭŘƤƐƤƴŘŀ  œŀǘƭŀŘƤƐƤ ƎǀǊǸƭǸǊΦ 4ŀǘƭŀƪ 
tamamen (Air-arc) Karbon elektrodlaǎƤȅǊƤƭƤǇΣ ǘŀǒƭŀƴƤǇ ȅŜƴƛŘŜƴ 
ƪŀȅƴŀǘƤƭƳŀƭƤŘƤǊΦ .ǳ ƴŜŘŜƴƭŜ ŀƭƤƴ ƪŀȅƴŀƐƤ ȅŀǊƤƳ ōƤǊŀƪƤƭƳŀȊΦ
4ŀǘƭŀƪ ǘŀƳƛǊƛ ǎŀŘŜŎŜ ōƛǊ ƪŜǊŜ ȅŀǇƤƭŀōƛƭƛǊΣ ƪŀȅƴŀƪ ȅŜǊƛ ǘŀƳƛǊŘŜƴ 
ǎƻƴǊŀ ǘŜƪǊŀǊ œŀǘƭŀǊǎŀ ƳŀƭȊŜƳŜκǎŀŎ ŘŜƐƛǒǘƛǊƛƭƳŜǎƛ ƎŜǊŜƪƛǊΦ



DŜƳƛŘŜ ȅŀǇƤƭŀŎŀƪ όButtweldedgepreparationύ !ƭƤƴ 
ƪŀȅƴŀƐƤ ŀƐƤȊ ŀœƤƪƭƤƐƤ ButteringŘƻƭŘǳǊƳŀ ƪŀȅƴŀƐƤ ²t{Υ

άDέ GapŀǊŀƭƤƐƤΥ р ƳƳ ғ D Җ мΦрǘ 
(maximumнр ƳƳύ ƻƭŘǳƐǳƴŘŀ
ƪŀȅƴŀƪ ŀƐȊƤƴŀ ŀƭǘƭƤƪ ƭŀƳŀ όback
strip veya seramik) konulur sac 
ƪŜƴŀǊƭŀǊ ƛƴŎŜ ǎƤǊŀƭƤ ƪŀȅƴŀƪ ƛƭŜ ǀǊǸǇ 
(build-up, butteringύ ǀƭœǸ ŘŀǊŀƭǘƤƭƤǊΦ 
5ƻƭŘǳǊƳŀ YŀȅƴŀƐƤ ǘŀƳŀƳƭŀƴƤƴŎŀ 
ŀǊƪŀ ƭŀƳŀ  όǎŜǊŀƳƛƪύ ŀƭƤƴƤǇ ǘŜƪǊŀǊ 
ƪŀȅƴŀƪ ŀƐȊƤ о ƳƳΦ YŜǎƳŜ ǘŀǒƤ ƛƭŜ 
ŀœƤƭƤǇΣ ƪŀȅƴŀƪ ǎǘǊŜǎƛ ŀƭƤƴƤǇ œƛŦǘ ǘŀǊŀŦƭƤ 
kaynak ²t{ΩȅŜƎǀǊŜ ǘŀƳŀƳƭŀƴƤǊΦ 



Yŀȅƴŀƪ ȅŀǇƤƭŀŎŀƪ ƛƪƛ ǇŀǊœŀƴƤƴ ƪŀȅƴŀƪ ŀƐƤȊ ŀǊŀƭƤƪƭŀǊƤ ǎǘŀƴŘŀǊǘǘŀƴ ŦŀȊƭŀ  ƛǎŜ 
ōƛǊƭŜǒǘƛǊƳŜ ƛœƛƴ ȅŀǇƤƭŀŎŀƪ metodWPS ButteringBuild-upƻƭƳŀƭƤŘƤǊΦ
Yŀȅƴŀƪ ŀƐƤȊ ŀœƤƪƭƤƐƤƴƤ ƎŜǊŜƪƭƛ ōƻȅǳǘƭŀǊŀ ƎŜǘƛǊƳŜ ƛǒƭŜƳƛƴŜ ƪŀȅƴŀƪ ŀƐȊƤ 
ƳŜǘŀƭƛƴƛ œƻƪ ǎƤǊŀƭƤ ƪŀȅƴŀƪ ƛƭŜ ǀǊǸǇΣ ȅǸȊŜȅ ƪŀǇƭŀƴƤǇ ƳŀƭȊŜƳŜȅƛ ƎŜǊŜƪƭƛ 
ōƻȅǳǘƭŀǊŀ ǳȊŀǘƤǇΣ ǘŀǒƭŀƴƤǇ ƛǎǘŜƴƛƭŜƴ ŀœƤ ǾŜ ǇǊƻǎŜŘǸǊŜ ƎǀǊŜ ōƛǊƭŜǒǘƛǊƳŜ 
ƪŀȅƴŀƐƤ ȅŀǇƤƭƤǊΦ
bƻǘΥ{ǘŀƴŘŀǊǘ ŘƤǒƤ ŀœƤƪƭƤƪǘŀƪƛ ōƛǊ ƪŀȅƴŀƪ ŀƐȊƤ  ǘŜƪ ǇŀǎƻŘŀ ŘƻƭŘǳǊǳƭǳǊǎŀ  
ƪŀȅƴŀƪǘŀ ƎŜǊƛƭƳŜΣ ōǸȊǸǒƳŜΣ ȅƤǊǘƤƭƳŀ ǾŜ œŀǘƭŀƳŀƭŀǊ ƻƭǳǒǳǊΦ



Yŀȅƴŀƪ œŜƪƳŜ ƎŜǊƛƭƛƳƛ 
ǀƭœƳŜ ƳŀǊƪŀƭŀƳŀǎƤ 
Ҩ

DŜƳƛ ǎŀŎƤ ƪŀȅƴŀƪ  ŀǊŀƭƤƐƤ  р ƳƳΦ ғ D ғмΦр ǘ όȅŜƴƛ ƛƴǒŀ ǾŜȅŀ ǘŀƳƛǊύ 
(maxΦнр ƳƳύ ƻƭŘǳƐǳƴŘŀ  Ŝƪ ȅŜǊƛƴŜ ŀǊƪŀƭƤƪ όceramicbackingstrip) 
ƪƻƴǳƭŀǊŀƪ ǎŀŎ ŀƐƤȊƭŀǊƤ buttering/build upƪŀȅƴŀƪ ƳŜǘƻŘǳ ȅŀǇƤƭƤǊΦ 
Yŀȅƴŀƪ ŀœƤƪƭƤƐƤ нр ƳƳΩŘŜƴōǸȅǸƪǎŜ  ōƭƻƪ Ŝƪ ȅŜǊƛƴŜ Ŝƴ ŀȊ олл ƳƳ 
ƎŜƴƛǒƭƛƪǘŜ  ǎŀŎ ŘŜƐƛǒƛƪƭƛƐƛ ȅŀǇƤƭƤǊΦ  όL!/{ пт  Table9-4)

Gemi blok ek kaynak WPS/PQR test numunesi.



DŜƳƛ ŘƤǒ ƪŀǇƭŀƳŀ ǎŀŎƤƴŘŀ ȅŀǇƤƭŀŎŀƪ ȅŜƴƛƭŜƳŜ ǀƭœǸ ǾŜ Yŀȅƴŀƪ ǎƤǊŀǎƤ:

DŜƳƛ Tƴǒŀ ǾŜ ǘŀƳƛǊƛƴŘŜ 
ƪǳƭƭŀƴƤƭŀŎŀƪ Ŝƴ ƪǸœǸƪ 
ǎŀŎ ǀƭœǸǎǸ олл Ȅ олл 
ƳƳΦ ƻƭƳŀƭƤ ǾŜ ǎŀŎ Ŝƴ ŀȊ 
ōƛǊ ŀŘŜǘ ƛœ elamanada
ƪŀȅƴŀǘƤƭƳŀƭƤŘƤǊΦ ¸ŀƭǇŀ 
omurga (KeelPlate) 
ǎŀŎƤƴŘŀ ōǳ ǀƭœǸ min. 
1000 x 1000 mm 
ƻƭƳŀƭƤŘƤǊ ǾŜ Ŝƴ ŀȊ н ŀŘŜǘ 
boyuna ǘǸƭŀƴƛΩȅŜ
(LongitidunalύΩŀ 
ƪŀȅƴŀǘƤƭƳŀƭƤŘƤǊΦ 
---{ŀŎ ŘƤǒŀǊƤŘŀ ǇǊŜǎǘŜ 
ōǸƪǸƭǸǇ ǎǘǊŜǎƛ ŀƭƤƴƳŀƭƤΦ



DŜƳƛŘŜ ȅŀǇƤƭŀŎŀƪ ƛœ ŜƭŀƳŀƴƭŀǊƤƴ ƳƻƴǘŀƧ ǘƻƭŜǊŀƴǎƤ όAlignment) 



DŜƳƛŘŜ ȅŀǇƤƭŀŎŀƪ ƛœ ŜƭŀƳŀƴƭŀǊƤƴ ƳƻƴǘŀƧ ǘƻƭŜǊŀƴǎƤ όAlignment) 



DŜƳƛŘŜ ȅŀǇƤƭŀŎŀƪ όButtweldedgepreparationύ !ƭƤƴ ƪŀȅƴŀƐƤ ŀƐƤȊ ŀœƤƪƭƤƐƤΦ



DŜƳƛƭŜǊŘŜ ƪǳƭƭŀƴƤƭŀƴ 

aŜǘŀƭ ōƛǊƭŜǒǘƛǊƳŜ 9ƭŜƪǘǊƛƪ  !Ǌƪ YŀȅƴŀƐƤΦ 
όDŜƳƛ ǾŜ ¢ŜǊǎŀƴŜ ¢Ŝƪƴƛƪ tŜǊǎƻƴŜƭƛ ƛœƛƴ ƎŜƴŜƭ ōƛƭƎƛύ

WPS-PQR WeldingProcedurSpecification& 
QualificationǀǊƴŜƪƭŜǊƛΦ



tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ ƛƭŜ 
YŀǊōƻƴ 4ŜƭƛƐƛƴ YŀȅƴŀƐƤ

ÅYŀȅƴŀƪ ȅŀǇƤƭƳŀǎƤ ƛœƛƴ ƻƴŀȅƭŀƴƳƤǒ ²t{κtvw  
ǾŜ YŀȅƴŀƪœƤ ǎŜǊǘƛŦƛƪŀǎƤƴƤƴ ƛǎǘŜƴƛƭŜƴ ƳŜǘŀƭƭŜǊŜ 
ǇŀǊŀƳŜǘǊŜƭŜǊŜ ǳȅƎǳƴ ǾŜ ƎŜœŜǊƭƛ ƻƭƳŀƭƤŘƤǊΦ

ÅTƪƛ ŦŀǊƪƭƤ ƳŀƭȊŜƳŜƭŜǊƛƴ ƪŀȅƴŀƐƤ ƛœƛƴ Ƴǳǘƭŀƪŀ 
baz malzemelerin Mekanik, Kimyasal ve 
YƻǊƻȊȅƻƴ ŘƛǊŜƴŎƛ ǀȊŜƭƭƛƪƭŜǊƛ ōƛƭƛƴƳŜƭƛŘƛǊΦ

Å/ŀǊōƻƴ 9ǉǳǾŀƭŜƴǘ ƘŜǎŀōƤƴƤƴΣ ²ŜƭŘŀōƛƭƛǘƛȅ 
ǘŜǎǘƛƴƛƴ ȅŀǇƤƭƳƤǒ ƻƭƳŀǎƤ ƎŜǊŜƪƛǊΦ 



Å¦ȅƎǳƴ ǘŜƳƛȊƭƛƪ ǾŜ ƘŀȊƤǊƭƤƪ ƳŀƭȊŜƳŜƭŜǊƛƴ 
ōŀǒŀǊƤƭƤ ƪŀȅƴŀƐƤ ƛœƛƴ ƛƭƪ ŀŘƤƳŘƤǊΣ 

ÅaŜƪŀƴƛƪ ǘŜƳƛȊƭƛƪǘŜ ǎŀŘŜŎŜ ǇŀǎƭŀƴƳŀȊ ƧŜǘ ǘŀǒƤ 
ǾŜ ǇŀǎƭŀƴƳŀȊ ǘŜƭ ŦƤǊœŀΣ ȅǸȊŜȅ ȅŀƐƭŀǊƤƴƤƴ 
ǘŜƳƛȊƭƛƐƛƴŘŜ !ƭƪƻƭΣ !ǎŜǘƻƴ  ƪǳƭƭŀƴƤƭƳŀƭƤŘƤǊΣ 

Å̧ ǸȊŜȅ ƪƛǊƭƛƭƛƐƛ ǎƤŎŀƪ œŀǘƭŀƳŀȅŀ ƴŜŘŜƴ ƻƭŀōƛƭƛǊΦ

ÅKaynaktaki oksidasyonuǀƴƭŜƳŜƪ ƛœƛƴ TƴŜǊǘGas
aTDκa!D ƪŀȅƴŀƪ ƳŜǘƻŘǳ ǘŜǊŎƛƘ ŜŘƛƭƳŜƭƛŘƛǊΣ

ÅOksidasyonόhч-bчύ I!½ ōǀƭƎŜǎƛƴŜ ȊŀǊŀǊ ǾŜǊƛǊΦ

Åmƴ ƤǎƤǘƳŀ ǾŜ ȅŀǾŀǒ ǎƻƐǳǘƳŀ ƪŀȅƴŀƪ ǎƤǊŀǎƤƴŘŀƪƛ 
ȅǸƪǎŜƪ ƎŜǊƛƭƛƳƭŜǊƛ ǾŜ œŀǘƭŀƳŀƭŀǊƤ ǀƴƭŜǊΦ



ÅCŀǊƪƭƤ ƳŀƭȊŜƳŜƭŜǊŘŜ ǘŜǊƳŀƭ ƎŜƴƭŜǒƳŜ ǾŜ ƤǎƤ 
ƛƭŜǘƪŜƴƭƛƐƛ ŦŀǊƪƭƤ ƻƭŘǳƐǳƴŘŀƴ œŀǘƭŀƳŀ ȅŀǇŀōƛƭƛǊΣ ōǳ 
nedenle her malzemenin (HeatFlowύ ƤǎƤ ƛƭŜǘƪŜƴƭƛƐƛ 
ǾŜ YŀȅƴŀƐƤƴ LǎƤ ƎƛǊŘƛǎƛ όHeatinput) dikkatlice 
ƘŜǎŀǇƭŀƴƳŀƭƤŘƤǊΦ Yŀȅƴŀƪ ōǀƭƎŜǎƛ ƤǎƤǎƤ ŘŜǾŀƳƭƤ 
ǀƭœǸƭƳŜƭƛŘƛǊ ό4ŜƭƛƪΥmax.250, SS max.300 derece)

ÅLǎƤ ƎƛŘƛǎƛƴƛƴ ŦŀȊƭŀǎƤ Yŀȅƴŀƪ aŜǘŀƭƛƴŘŜ ǾŜ I!½ 
ōǀƭƎŜǎƛƴŘŜ 5ƻƪǳ ȅŀǇƤǎƤƴƤƴ ǘŀƴŜ ƛǊƛƭŜǒƳŜǎƛƴŜκ 
ƪǊƛǎǘŀƭƭŜǒƳŜǎƛƴŜ ǾŜ œŀǘƭŀƳŀƭŀǊŀ ȅƻƭ ŀœŀǊΣ(sketch) 

ÅYŀǊōƻƴ 4Ŝƭƛƪ ό/ maxΦ҈ нлύ ǾŜ tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ 
ǎŜœƛƳƛƴŘŜ нлл-300 serisi Fe-Cr ŀƭŀǒƤƳƭƤ олп[Σ 
316L Ostenitik veya Dublexmalzeme tercih edilir.



ÅYŀȅƴŀƪǘŀ ƤǎƤ ƎƛǊŘƛǎƛ ƛƭŜ ōƛǊƭƛƪǘŜ ƪŀȅƴŀƪ ŘƻƭƎǳ ƳŜǘŀƭƛ 
ǾŜ I!½ ōǀƭƎŜǎƛƴŘŜƪƛ Řƻƪǳ ȅŀǇƤǎƤ œŜǊœŜǾŜǎƛƴŘŜ 
Krom-YŀǊōǸǊ ƻƭǳǒƳŀǎƤƴƤ ǾŜ œŀǘƭŀƳŀǎƤƴƤ 
engellemektir. (Sketch)

ÅYǊƻƳ YŀǊōǸǊΩǸƴ ƻƭǳǒƳŀƳŀǎƤ ƛœƛƴ Carbonseviyesi 
Ŝƴ ŀȊ ƻƭŀƴ ǸǊǸƴƭŜǊ ǎŜœƛƭƳŜƭƛŘƛǊΦ

ÅtŀǎƭŀƴƳŀȊ 4ŜƭƛƪǘŜ CarbonƻǊŀƴƤ max. % 0.03 
ƻƭƳŀƭƤŘƤǊΣ 5ƻƭƎǳ ƳŀƭȊŜƳŜǎƛ ǎŜœƛƳƛƴŘŜ Elektrod
CŀōǊƛƪŀǎƤƴƤƴ ǘŀǾǎƛȅŜǎƛ ŀƭƤƴƳŀƭƤŘƤǊΣ омс [ (LowC)

Åόолф[ ƳŀƭȊŜƳŜȅŜ ŜǒŘŜƐŜǊ elektrodtercihtir)



tŀǎƭŀƴƳŀȊ 4ŜƭƛƪΩǘŜ Řƻƪǳ ȅŀǇƤǎƤ ŀǊŀǎƤƴŘŀ
YǊƻƳ YŀǊōǸǊ ƻƭǳǒǳƳǳΦ



tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ I!½ ōǀƭƎŜǎƛƴŘŜƪƛ
ƤǎƤ ƎƛǊŘƛǎƛ ƛƭŜ ƻƭǳǒŀƴ YǊƻƳ YŀǊōǸǊ ƳƛŎǊƻ œŀǘƭŀƪƭŀǊΦ



Å4Ŝƭƛƪ ƳŀƭȊŜƳŜŘŜƪƛ  ҈ нлΩƭƛƪ CarbonƻǊŀƴƤƴƤ Stainless
Steel malzeme (C % 0.03) seviyesine indirgeyerek 
ƪŀȅƴŀƪ ƳŜǘŀƭƛƴŘŜ ǳȅǳƳ ǎŀƐƭŀƳŀƪ ƛœƛƴ 4Ŝƭƛƪ 
aŀƭȊŜƳŜƴƛƴ ƪŀȅƴŀƪ ŀƐȊƤƴŀ ŘƻƭƎǳ ό.¦¢¢9wTbDΥ Buildup-
Weld) ȅŀǇƤƭŀǊŀƪ ƪŀȅƴŀƪǘŀ  ȅǳƳǳǒŀƪ ƎŜœƛǒ ǎŀƐƭŀƴƤǊΦ 
ÅtŀǎƭŀƴƳŀȊ œŜƭƛƪ ƪŀȅƴŀƐƤƴŘŀ I!½ œŜǾǊŜǎƛƴŘŜ ƻƭǳǒŀƴ 

korrosiveōǀƭƎŜǎƛ ǇƻƭƛǎŀƧƭŀ ǘŜƳƛȊƭŜƴƛǇ ǀȊŜƭ Ǉŀǎǘŀ ƛƭŜ 
pasivizeedilmelidir.

ÅNot:Buttering(Buildup-Weld) Pervane tamir ve dolgu 
ƪŀȅƴŀƐƤƴŘŀ ƪǳƭƭŀƴƤƭŀōƛƭƛǊΣ



Butteringό5ƻƭƎǳ YŀȅƴŀƐƤύΥ 5ǳǾŀǊ ǀǊŜǊƪŜƴ ǳǎǘŀƴƤƴ 

¢ǳƐƭŀƭŀǊ ŀǊŀǎƤƴŀ ǳȅǳƳ ƛœƛƴ IŀǊœ ƪƻȅƳŀǎƤ ƎƛōƛŘƛǊ.



ButteringYŀȅƴŀƐƤ ƛƭŜ YƛƳȅŀǎŀƭ ŀƴŀƭƛȊ 
ǳȅǳƳǳ ǎŀƐƭŀƴƳŀǎƤ



tŀǎƭŀƴƳŀȊ 4Ŝƭƛƪ ƛƭŜ DŜƳƛ {ŀŎƤƴƤƴ .ǳǘǘŜǊƛƴƎ 
ōƛǊƭŜǒǘƛǊƳŜ ƪŀȅƴŀƪ ƳŜǘƻŘǳΦ
(Buttering: Buildup-Weld) 



CŀǊƪƭƤ aŀƭȊŜƳŜ Yŀȅƴŀƪ ƳŜǘƻŘǳΦ

Å̧ ǳƪŀǊƤŘŀƪƛ ButteringYŀȅƴŀƐƤ ƛƭŜ YƛƳȅŀǎŀƭ 
ŀƴŀƭƛȊ ǳȅǳƳ ǘŜǎǘƛƴŜ ǳȅƎǳƴ ƻƭŀǊŀƪ ōƛǊƭŜǒǘƛǊƳŜ  
ƪŀȅƴŀƐƤƴŘŀ ŦŀǊƪƭƤ ƳŜǘŀƭƭŜǊƛƴ

ÅYŀȅƴŀƐƤƴƤ ȅŀǇƳŀȅŀ ǳȅƎǳƴ ƘŀƭŜ ƎŜǘƛǊƛƭƳƛǒǘƛǊΦ 
¢ƻǇƭŀƳ ƛƪƛόнύ ǎƤǊŀ ŘƻƭƎǳ όButtering) 
ƪŀȅƴŀƐƤƴŘŀƴ ǎƻƴǊŀ ōƛǊƭŜǒǘƛǊƳŜ ƪŀȅƴŀƐƤ  ²t{ 
ǾŜ ƎŜǊŜƪƭƛ  tvw  ǘŜǎǘƭŜǊƛ ōŀǒŀǊƤȅƭŀ 
ǘŀƳŀƳƭŀƴƳƤǒǘƤǊΦ   



CŀǊƪƭƤ aŀƭȊŜƳŜƭŜǊƛƴ YŀȅƴŀƐƤΦ TriClad. (IACS approved)
DŜƳƛ TƴǒŀŀǘƤƴŘŀ ŀƭǸƳƛƴȅǳƳκœŜƭƛƪ ȅŀǇƤǎŀƭ ƎŜœƛǒ ŘŜǊȊƭŜǊƛ ƛœƛƴ ƪǳƭƭŀƴƤƭƤǊΣ 
NobelCladϯ ǇŀǘƭŀƳŀ ƪŀȅƴŀƐƤ ǘŜƪƴƻƭƻƧƛǎƛ όexplosionweldingtechnology)

bƻǘΥ ¢ǊŜƴ wŀȅƭŀǊƤƴŘŀƪƛ ƎŜǊƛƭƛƳƭŜǊƛƴ ŀƭƤƴƳŀǎƤ ƛœƛƴ ȅŀǇƤƭŀƴ !ƭǸƳƛƴƻ¢ŜǊƳƛǘ ƪŀȅƴŀƐƤΦ 
Bir metaloksitǘƻȊǳ ƛƭŜ ŀƭǸƳƛƴȅǳƳ ǘƻȊǳ ŀǊŀǎƤƴŘŀ ƻƭǳǒŀƴ ŀƭǸƳƛƴƻǘŜǊƳƛƪreaksiyon 
ǎƻƴǳŎǳ ŜǊƎƛǘƛƭŜƴ ƳŜǘŀƭƛƴ ƪŀȅƴŀƪ ŜŘƛƭŜŎŜƪ ǇŀǊœŀƭŀǊƤƴ ŀƭƤƴ ȅǸȊŜȅƭŜǊƛƴŜ ŘǀƪǸƭŜǊŜƪ 
ōƛǊƭŜǒǘƛǊƛƭƳŜǎƛƴƛ ǎŀƐƭŀȅŀƴ ōƛǊ ŘǀƪǸƳ ŜǊƎƛǘƳŜ ŜǎŀǎƭƤ ƪŀȅƴŀƪ ȅǀƴǘŜƳƛŘƛǊΦ



Yalpa Omurga (Groundplate) kaynak 
I!½ ōƛǊƭŜǒƛƳƛόœƻƪ ƘŀǘŀƭƤύ 



ÅGround.ŀǊΩƤƴ ƎŜƳƛ ōǸƴȅŜǎƛƴŘŜƪƛ ƪŀȅƴŀƪ 
ƎŜœƛǒƛ ƪŀȅƴŀƪ ȅǸȊŜȅƛ ǘǊŀǒƭŀƴŀǊŀƪǘŀƳ ǘŜƳŀǎƭƤ 
olarak boyuna kaynak edilir,

Å9ƐŜǊ ǊŜǎƛƳŘŜƪƛ Ǝƛōƛ ƪŀȅƴŀƪ ƎŜœƛǒƛƴŘŜ Ŝƪ 
ȅŀǇƤƭŀŎŀƪǎŀ ƪŀȅƴŀƪƭŀǊƤƴ I!½ ƎŜœƛǒƭŜǊƛ ŀǊŀǎƤƴŘŀ 
Ŝƴ ŀȊ мл ƳƳ ƻƭƳŀƭƤŘƤǊΦ

ÅBu kaide her kaynak ŜƭŜƳŜƴƤƴŘŀƎŜœŜǊƭƛŘƛǊΦ

Å(Sketch) min HAZ ara mesafesi.



WeldOpeningHAZ Clerance,
CugulR3ά kaynak mesafesi 



!ƭƤƴ YŀȅƴŀƐƤ όButt Weld)WPS 

ÅмфтлΩƭƛ ȅƤƭƭŀǊŘŀƴ ōŜǊƛΣ paratikolarak sadece 
¢ǸǊƪ ¢ŜǊǎŀƴŜƭŜǊƛƴŘŜ ƪǳƭƭŀƴƤƭŀƴΣ œƻƪ ŀƪƤƭŎƤ ǾŜ 
ǾŜǊƛƳƭƛ !ƭƤƴ YŀȅƴŀƐƤ ƳŜǘƻŘǳΣ 

Å̧ ŀōŀƴŎƤ ¢Ŝƪƴƛƪ ǇŜǊǎƻƴŜƭŜ ƛȊŀƘ ŜŘŜōƛƭƳŜƪ ƛœƛƴ 
ōǳ ǇǊŀǘƛƪ ŀƭƤǒƪŀƴƭƤƐƤƴ ƎŜǊŜƪƭƛ ǘŜǎǘƭŜǊƛƴƛ ȅŀǇŀǊŀƪ 
ǳȅƎǳƴ ²t{κtvw  ŘǸȊŜƴƭŜƴŘƛ ǾŜ ¦ƭǳǎƭŀǊ ŀǊŀǎƤ 
ƎŜƳƛ ƛƴǒŀκǘŀƳƛǊ ǇǊƻǎŜŘǸǊƭŜǊƛ ŀǊŀǎƤƴŀ ƎƛǊŘƛΦ
(Sketch)



¢ǸǊƪ ¢ŜǊǎŀƴŜƭŜǊƛƴŜ ƳŀƘǎǳǎ !ƭƤƴ Yŀȅƴŀƪ tǊƻǎŜŘǸǊǸΦ
1-{ŀŎ ŦŀȊƭŀƭƤƪƭƤ ƻƭŀǊŀƪ ƛǎǘŜƴƛƭŜƴ ōǀƭƎŜȅŜ ȅŜǊƭŜǒǘƛǊƛƭƛǊΣ ǾŜ ƘŜǊ ƛƪƛ ǎŀŎ  Oxi
Asetilen ile kesilir, 3-п ƳƳ ƪŀȅƴŀƪ ŀƐȊƤ ƻƭǳǒǳǊΦ
2-{ŀŎƤƴ ǸǎǘǸƴŜ hн ƎƛǊƛǒƛƴƛ ƪŀǇŀǘƳŀƪ όInert GasƎƛōƛύ ƎŜœƛŎƛ ōƛǊ Ǉŀǎƻ 
ƪŀȅƴŀƪ ȅŀǇƤƭƤǊΣ ƪŀƭƤŎƤ ƻƭŀǊŀƪ ȅŀǇƤƭŀŎŀƪ ŀƭǘ ƪŀȅƴŀƐƤƴ ƘŀǘǎƤȊ ƻƭƳŀǎƤ ǎŀƐƭŀƴƤǊ
3-{ŀŎƤƴ ŀƭǘ ƪƤǎƳƤ ǘŀǒƭŀƴƤǊ ǾŜ ƪŀƭƤŎƤ ŀƭǘ Ǉŀǎƻ ǘŀǾŀƴ ƪŀȅƴŀƐƤ ȅŀǇƤƭƤǊΣ
4-{ŀŎƤƴ Ǹǎǘ ƪƤǎƳƤ Air-ArcƛƭŜ ŀœƤƭƤǊΣ ŀƭǘ ƪŀȅƴŀƪ ōǳƭǳƴǳǊ ƎŜǊŜƪƭƛ ƪƻƴǘǊƻƭŘŜƴ 
ǎƻƴǊŀ  ƪŀƭƤŎƤ Ǹǎǘ ƪŀȅƴŀƪ ǇŀǎƻƭŀǊƤ ǘŀƳŀƳƭŀƴƤǊΦ b5¢ ȅŀǇƤƭƤǊΦ


