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Fatigue Properties of Type 316LN Stainless Steel Welded
with Different Welding Process
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Abstract

Tensile properties and fatigue life were measured by the change of welding
process and welding wire. Welding methods were changed with SAW (Submerged
Arc Welding), GTAW (Gas Tungsten Arc Welding), SMAW (Shielded Metal Arc
Welding). Welding wires were type 308L and 316L stainless steel. Yield strength of

weldment was higher and elongation of weldment was lower than that of base metal.



UTS of weldment was almost same as that of base metal. Yield strength of GTAW
and elongation of SAW were better than those of other welding process. Fatigue life
of weldment was lower than that of base metal. Fatigue life of SAW was the best at
RT and 600C but fatigue life of SMAW was the best at 300C. Type 316L welding
wire was the better than type 308L welding wire.
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Table 1. Chemical composition of base metal and welding wire.

Mater. |Spec. ID| C St |[Mn| P S Cr | Nt I Mo| N B
6C14 10.034|0.47|1.7210.023| 0.001 |18.09|11.5|2.7110.15| 0.0023

B
atsel 6C15 [0.022]0.5310.57] 0.02 | 0.001 |17.69]10.6|2.61 |0.11 -
meta
6N34 |0.022| 0.7 [1.01]0.029| 0.005 |17.15|12.3|2.35|0.10| 0.003
E308L | 0.03 |0.60| 1.4 |0.018| 0.008 | 204 | 99 | - - -
Weld

ER308L | 0.02 [0.32| 1.9 [0.018] 0.008 | 206 |10.2| - | - -
ER316L | 0.02 [0.39|1.87(0.018| 0.008 | 186 |11.8| 2.2 | - -

metal




Table 2. Welding condition for each welding process

) Welding Arc Welding ) Rod
Welding Weld Welding | .
brocess metal current voltage speed bass diameter

(A) (V) (cm/min) (mm)
SMAW E308L 110-123 18-20 12-13 68th 4.0
GTAW | ER308L 110-115 13-14 9-10 68th 2.4
SAW ER316L 450-550 32-34 40 2th 4.0
GTAW+N | ER316L 110-115 13-14 9-10 68th 24
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Fig. 1. Tensile properties with welding process for type 316LN stainless steel.
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Fig. 2. Low cycle fatigue life with welding process for type 316LN stainless steel.
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Fig. 3. Ferrite content with welding process after low cycle fatigue test for type
316LN stainless steel.
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