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The classifi cation level of GW18 & GW19

From reviewing the above testing data, it is obvious to see how the heat input and 
interpass temperature impact the welding result (weld metal mechanical properties). 
The above testing results also tells us to get an ideal weld metal strength is not only on 
selecting the right fi ller metal but also how to control the welding parameters (to follow a 
qualifi ed welding procedure shall be absolutely necessary).

Applicable Steel 
Grade

Wire Type
Welding Condition

Heat Input KJ/cm Interpass Temperature°C

Grade 400MPa YGW11, 15, 18, 19
15~40 ≦350

15~30 ≦150

Grade 490MPa
YGW11, 15 15~30 ≦250

YGW18, 19 15~40 ≦350

Grade 520MPa YGW18, 19 15~30 ≦250

Single Beveled Joint Testing (Sample from GW18)

Yield Strength
N/mm2

Tensile 
Strength
N/mm2

Elongation
%

Toughness (Charpy 
Impact Values)
（0°C）J

Heat Input
 KJ / cm

Interpass 
Temperature

509 621 26.2 122 40 350°C
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Some users may feel strange and be interesting in products of GW18 and GW19 (JIS  
3312 YGW18 & YGW19). Users may find the classification level is different between AWS  
and JIS of these two products. According to values of mechanical properties, these two  
products can be applied to higher strength than traditional high strength steels on AWS 
classification base.  

These two classes of wires were developed in Japan based on the Hanshin and 
Earthquake experience. To improve the strength of box column or beam joints (building 
structure) can improve structure member earthquake resistance level. The mechanical  
properties are mainly affected by weld metal and the weld metal will be mainly affected  
by welding parameters such as heat input, preheat and interpass temperature etc. Most  
of steel structure welding usually applies high heat input such as increasing welding  
current and keeping high inter pass temperature (less waiting time for cooling) to improve  
efficiency; however, this method will induce coarsen grain structure in weld metal and  
cause detrimental mechanical properties (decreasing strength and toughness in weld 
metal).  Heat input and inter pass temperature are absolute essential control parameters 
for getting good results to satisfy related code requirement.  

After a long discussion and research among Japanese Architecture Society and 
construction companies, new welding wires (filler metals) were developed and new  
construction standard was issued in which the weld metal can stand not only high heat  input 
and high inter pass temperature but also meets required mechanical properties. JIS made 
a revision to incorporate these welding materials consequently. GW18 and GW19 were 
produced in accordance with JIS revised classifications and are currently national standard 
welding filler metals. These wires are designed so that the weld metal can meet 490MPa 
strength requirement with high heat input and high interpass temperature  (350˚C max.). 
These wires also can weld higher than traditional high strength grade steels from decreasing 
heat input and lowering interpass temperature in order to get higher strength weld metals.

TIG rod  
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GTAW is a full position welding process, which can produce and keep high stable arc 
and produces high quality and good appearance weld metal without spatter occurred. This 
low heat input welding process is widely applied on thin work piece or high quality required 
heavy work piece and pipe joint root pass. 

Welding notes :
1. Welding Electrode (Tungsten) 

DC– is strongly recommended (Electrode negative can stand much higher welding 
current than positive).

2. Shielding Gas
Argon is a much commercialized type of gas. High purity Argon is recommended to 
prevent defects such as pits or blow holes.
Proper fl ow rate : 12~18L/min ( indoor area); 15~20 L/min. with proper shelter to prevent 
air trapping into the arc and weld pool (outdoor area).  
Tefl on hose or steel pipe is preferred for long distance supply (easy to trap moisture by 
rubber or nylon hose ).   

3. Tungsten type
Recommend 1~2% Thorium element Tungsten electrode on DC current. Tip end to be 
proper ground irregularly to keep good arc concentration ability. (Tip end is easy burned 
from arc heat.).

4. Tungsten electrode stick out
Normal: 4-5mm with arc length 1-3mm   
Special: 5-6mm with arc length 2-3mm (deep groove pass)

5. Base metal cleaning
Surface dirt, scale, grease and moisture to be completely removed before welding. 

6. Wind Protection
Recommend proper protection from wind for outdoor welding.

7. Polarity illustration
DCEP ( DC+ ): Electrode positive or DC reverse polarity (DCRP).
DCEN ( DC– ): Electrode negative or DC straight polarity (DCSP). 

GT52T AWS A5.18M ER48S-G  
A5.18 ER70S-G

Typical chemical composition of rod (wt%)  

C Si Mn P S

0.07 0.86 1.51 0.015 0.018

Typical mechanical properties of all-weld metal

Yield Strength
N/mm2

Tensile Strength
N/mm2

Elongation
%

Impact value
(-20°C) J

493 567 27.0  147

Size(mm) and recommended shielding gas

Diameter 1.6 2.0 2.4 3.2

Length 1000 1000 1000 1000

Shielding Gas Ar

Typical chemical composition of rod (wt%)  

C Si Mn P S Ti

0.07 0.80 1.54 0.025 0.013 0.18

Typical mechanical properties of all-weld metal

Yield Strength
N/mm2

Tensile Strength
N/mm2

Elongation
%

Impact value
(-20°C) J

460 560 30.0 110

GT50 AWS A5.18M ER48S-6 / A5.18 ER70S-6
JIS Z 3316 YGT50

Size(mm) and recommended shielding gas

Diameter 1.6 2.0 2.4 3.2

Length 1000 1000 1000 1000

Shielding Gas Ar

General Description and Welding Notes

Product Features:
● GTAW (TIG) wire available for 

welding of mild and 490 N/mm2 
high tensile strength steel. 

● Good low temperature impact 
toughness, suitable for welding 
of all positions pipe joint root 
pass and thin plates.

● Shielding gas: Argon (Ar), DC– 
polarity.

Applications:
● Suitable for all kinds of mild and 

high strength steel structures. 

Product Features:
● GTAW (TIG) wire available for 

welding of mild and 490 N/mm2 

high tensile strength steel. 
● Good low temperature impact 

toughness, suitable for welding of 
all positions pipe joint root pass 
and thin plates.

● Ti element contained for 
improving de-oxidation capability, 
getting fi ne grain and good 
mechanical properties of weld 
metal 

Applications:
● Suitable for all kinds of mild and 

high strength steel structures.
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◎ Note: Refer to page A33 Carbon steel TIG Welding  
(General Description and  Welding Notes).

◎ Note: Refer to page A33 Carbon steel TIG Welding  
(General Description and  Welding Notes). 
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Typical chemical composition of rod (wt%) 

C Si Mn Mo Ti

0.08 0.88 1.63 0.16 0.2

GT60 AWS A5.28M ER55S-G
A5.28 ER80S-G

Typical mechanical properties of all-weld metal

Yield Strength
N/mm2

Tensile Strength
N/mm2

Elongation
%

Impact value
(-30°C) J

517 610 26.0 95

Size(mm) and recommended shielding gas

Diameter 1.6 2.0 2.4 3.2

Length 1000 1000 1000 1000

Shielding Gas Ar

Product Features:
● GTAW (TIG) wire for welding of 

550 N/mm2 grade high tensile 
strength steel.

● Good low temperature impact 
toughness, suitable for welding 
of all positions pipe joint root 
pass and thin plates.

● Ti element contained for improving 
de-oxidation capability.

Applications:
● Suitable for welding of high 

tensile strength Mn-Mo & Mn-
Mo-Ni Steel.
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SAW Wire / Flux

◎ Note: Refer to page A33 Carbon steel TIG Welding  
(General Description and  Welding Notes).


