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Evaluation on Impact Property of Austenite Stainless Steel
Depending on Welding Speed by Using Weibull Distribution

soil® . O - AELT - HAEI

In-Duck Park*, Su-Jin Lee*t , Jung-Soo Choi* and Sung-Min Jung**

(Received 07 August 2022, Revision received 18 August 2022, Accepted 18 August 2022)

Abstract : Austenitic stainless steels are used in various industrial fields that require high corrosion
resistance and mechanical properties; therefore, they require low heat input during welding process. In
this respect, laser technology is a suitable process for welding stainless steel. In this study, STS304L was
welded at various welding speeds under a laser power of 5.5 kW. Charpy impact tests were performed on
fusion area and heat affected zone of each weldment. The influence of the welding speed on the impact
characteristics was studied by comparing the shock absorption energy, and the safety was evaluated by
the weibull distribution analysis. As a result, welding at the speed of 1.5 m/min is most suitable for the
impact characteristics when considering the shape parameter, the scale parameter, the standard deviation,

the average and the coefficient of variation (COV) calculated by arithmetic statistics.

Key Words : Laser welding, Weibull analysis, High power disk laser, Austenitic stainless steel, Impact
property
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BM : Base metal S2EUO|EA ZEQIE AL WAAd, 714
HAZ : Heat affected zone 3848 9 7

FZ : Fusion zone
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Table 1 Chemical composition of materials
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Fig. 2 Laser welding process of welding materials

Table 2 Welding parameter used in the experiment

Laser (Trumpf TruDisk 16002) spec
Maximum power 16 kW
Wavelength 1030 nm
Beam  Quality 16 mmemrad
Focal Distance 233 mm
Spot size 300 um
Welding parameter
Power 55 kW
Welding speed 1.0, 1.5, 2.0 m/min
Defocus -2 mm
Incidence angle 10°
Shielding
Front 21 | /min Ar
Root 15 I /min Ar
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Fig. 3 Model of sub-size Charpy impact test specimens
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Fig. 4 Microstructures of base metal and fusion

zones depending on welding speed
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Table 3 Ferrite number in weldment according to

welding speed

Welding speed Ferrite number, FN
1.0 m/min 4.4
1.5 m/min 3.6
2.0 m/min 2.9
Spot size 300 pm
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Table 4 The estimated Weibull parameters for shear
stress for BM, FZ and HAZ

Position p;gri:fer paf‘;ger Std/Mean/COV
BM 40.9 36.4 1.12/35.9/0.031
F-1.0 29.6 35.5 1.38/35.1/0.039
F-1.5 33.6 38.2 1.26/37.7/0.033
F-2.0 15.5 337 | 2.69/32.7/0.082
H-1.0 22.1 332 1.65/32.5/0.051
H-15 31.7 326 1.17/32.1/0.036
H-2.0 27.6 30.9 1.26/30.4/0.041
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Fig. 9 Macro and SEM fractography of specimens
after charpy impact test; (a) Fusion zone and
(b) Heat affected zone
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