
Welding Solutions for
Shipbuilding & Offshore

w
w

w
.kisw

el.com

ALWAYS WITH YOU



Welding solutions for Shipbuilding & Offshore Industry

Connecting the world

Industry overview

Welding is very important in shipbuilding industry. In shipbuilding structure, the most common technique 

is electrical arc welding. With the developed technology in all areas, welding technology is improving with 

each passing day. 

The ship yards that intend to construct bigger vessels, build up production lines and use robots for welding 

in these lines. This increases quality, production capacity and decreases the planning times and production 

periods. In the scope of new technologies on welding, the importance of welding and the benefits of new 

techniques to the ship building are investigated, evaluated and some suggestions are put forward.

Marine structures are industrial facilities, such 

as crude oil and natural gas-related and power 

generation, and related facilities include exploration, 

drilling, production, refining, storage and unloading 

facilities. Shock attraction should be ensured at -60°C 

for use in extreme areas such as ice-sea areas, and 

CTOD (crack-tip opening display) tests for measuring 

resistance to crack propagation are managed. 

When material with a defect is loaded, a crack will propagate rapidly originating from the defect, resulting in 

fracture at a certain temperature range. CTOD test is one of test methods to determine fracture toughness 

of a material with a crack, and a test to determine crack tip opening displacement to generate unstable 

fracture.

Introduction of Shipbuilding
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Tandem Welding 
(DC+ 800A-38V / AC 700A-42V 50CPM)

Related Key Products

EF-200LT is an Agglomerated calcium-silicate type 

SAW Flux. It is particularly suited for application 

in combination with wire electrodes KD-50. It is 

widely used for the welding of shipbuilding, offshore 

structures such as container carrier, crude oil tanker, 

oil platform jacket, piles, decks giving a high level 

of consistency and mechanical performance. This 

product exhibits a low hydrogen content in the as 

manufactured condition. it promotes a very stable 

arc characteristic during use with excellent slag 

detachment. it is suitable for use DC+,AC and is 

ideal for single & twin wire(tandem) 

＊Test Information
 ▶ Base Metal : EH36 30T
 ▶ Welding Information : Two-Run Welding (2-Pole SAW)

＊Test Information

  ▶ Test Method : Reference to AWS A4.3

  ▶ Test Equipment : G.C (Gas Chromatograph)

Brief Product Introduction

Bead appearance

Hydrogen Contents of Weld metal 

CTOD TEST Result

 Mechanical property

Chemical composition of wire (wt%)

Chemical composition of W.M (wt%)

 C Si Mn P S Cu
AWS Spec 

EH14
0.10

~0.20
Max. 
0.10

1.70
~2.20

Max. 
0.030

Max. 
0.030

Max. 
0.35

Wire 0.12 0.03 1.85 0.010 0.007 0.14

 C Si Mn P S Cu
Weld 
Metal 0.10 0.23 1.71 0.026 0.001 0.09

Tensile Test 
[Trans.] T.S [MPa] Location of 

failure
Type of 
Failure

Weld Metal 539
537 Base Metal Ductile

Impact 
Value [J]

Temp. 
[℃] W.M F.L F.L + 2

Weld 
Metal -40 150 140 145

  
  

Diffusible Hydrogen Content (㎖) / 
100g Weld Metal

1 2 3 4 Avg.

Result 3.67 3.07 3.44 4.06 3.56

Product  EF-200LT+KD-55

AWS Spec.  A5.23 : F8A(P)8-EH14-G

Welding Conditions H.I : 40kJ/㎝ Interpass & 
Preheat Temp. : 200~230℃

Base Metal  API 2W Gr. 60 (POSCO産, 
76mmt)

Position of 
Notch

Test 
temp.
(℃)

Y.S
(MPa)

T.S
(MPa)

Vp
(mm)

Max
Force
(KN)

CTOD
(mm)

Weld -20 512 606
5.94
6.96
6.10

294.1
296.9
291.6

1.764
2.064
1.794

Weld
Metal

HAZ

EF-200LT+KD-55
AWS A5.23 F8A(P)8-EH14-G
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Related Key Products

K-81TUSR
AWS A5.29 E81T1-K2C

K-91TUSR
AWS A5.29 E91T1-Ni2C 

K-81TUSR and K-91TUSR, innovations in Rutile-

based flux-cored wires, offer excellent notch 

toughness suitable for low temperature steel of the 

500MPa yield strength class. Both wires provide 

high notch toughness at -60℃ or higher by Charpy 

impact testing and stable fracture at -20℃ by 

CTOD testing for K-81TUSR, at -30℃ by CTOD 

testing for K-91TUSR.

It is designed for welding of 500MPa yield strength 

class for low temperature service.

Typical applications include offshore structures, 

LNG and LPG carriers and storage tank.

The weld metal contain about 1.5~2.5%Ni and 

micro-alloying with Ti and B so, good impact value 

at low temperatures down to -60℃.

Excellent CTOD value at low temperatures down to 

-20℃ or -30℃.

This sophisiticated chemistry of the weld metal 

enables fine microstructures even in the as-cast 

zone or dendritic zone (micro structure).

Marine structures are industrial facilities, such 

as crude oil and natural gas-related and power 

generation, and related facilities include exploration, 

drilling, production, refining, storage and unloading 

facilities.

Shock attraction should be ensured at -60°C for use 

in extreme areas such as ice-sea areas, and CTOD 

(crack-tip opening displacement) tests for measuring 

resistance to crack propagation are managed.

Brief Product Introduction

Application of Product

 Mechanical properties of Product

CTOD value of weld metals welded in the Flat position

Typical chemical Composition (%)

Characteristic of product

Bead appearance & Micro structure

V-Up Position 1.2mm

K-81TUSR

K-81TUSR

K-91TUSR

K-91TUSR

 Y.S 
(Mpa) T.S (Mpa) El. (%) IV (J)

at -60℃

K-81TUSR 539 585 30 85

K-91TUSR 589 667 26 87

 Plate thick. (mm) Test temp. (℃) Fracture type CTOD (mm)

K-81TUSR 80 -20 Stable fracture 1.14 / 1.05 / 0.87

K-91TUSR 80 -30 Stable fracture 0.89 / 1.13 / 1.00

 C Si Mn P S Ni Mo Ti B

K-81TUSR 0.03 0.28 1.10 0.007 0.010 1.54 0.02 0.04 0.004

K-91TUSR 0.05 0.41 1.42 0.009 0.013 2.49 0.02 0.05 0.004
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Related Key Products Memo
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