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Characteristics of 18Cr ferritic stainless steel welds
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ABSTRACT This study aimed at exploiting low heat input characteristic of laser welding to
effectively control grain coarsening in the fusion zone (FZ) and heat affected zone (HAZ) of 1.5mm
thick 18wt% Cr ferritic stainless steel weld. The study demonstrated that as compared with gas
tungsten arc welding (GTAW), laser welding brought about significant grain refinement in the FZ
and HAZ. However, the impact absorbed energy of GTA weld was superior than that of laser weld
because the strengthening effect during welding and cooling stage was higher in laser weld than
that in GTA weld. The coarser grains in each weld than base metal resulted in an inferior toughness

22 BHEH R J[AH &4 It

.4 B oo
e ot n e ot o A7d H4d GTA 43 i%%@*
Aol 27) 2dela e 2254 R WA g j00a, 5 0.5m/minold BEIEA
Hol $atel A%, AFA WAALLZ © o gosan go 47 2Ae o &
g AHg"a gt A58 w7|AE pipest 3 kW, £HLTE 2-10m/minZ tﬂﬁ]—/\]ﬁ
shell& 4] 5 o] Row, Folx 23y Al AA 29 z2AL =& Roey, HIJtA
GTA % #lolA g3lol Ag=a aldh Aol oo ogaqie. 43 ¥ 2 99 oAz
2488 29EA 0] a5 al AAA AL ]q] e BEHAY. 2ARRL Ja) Fa o
?—_}_"T‘ for, AUE SHI=AM22A &3 ZALA A g 1) 7 (Scanning Electron
BIFFE 24 F 9’*9‘01 24Y zdishs E}o Microscopy)2 ol&&goen, 4 E4e
T ge ol dnk? weA sgtelEA 24 EPMA (Electron Probe Micro Analyzer)& ©]
Aejzgel o dold 87 H8ol 7L gqqy gyv we A= BES S
Aot ol gigt AAHQ] AT I3 wvwg 7] 98 vlola T B|A2~ AEIZS o] &al% 0
Bl W, FAduA 2 A4-RAY Wol ew
£ ATC 18wtnCrd FR A=A 2 pprTyE 2487 Qe Charpy FANYL
HAE=ds Az edold R GTABAE AN gagq0. 54 Agdd 9% 2 adls
st 8A% vAzY % AN B4L ME Lo ag
{7} staz} g Lss00s sx vy §J

2 /g.-@ HOI— E R0.2510.028 /
21 AL M2 iy

2 A7 AHgE AzE 18wt%9 Crol H7}
F7 1.5mme] 33t 4dE HolEA 2

275104

55408

Fig.1 Schematic illustration of Charpy impact
test specimen (unit:mm).
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Fig.2 Macrostructures of GTA weld (a) and
laser weld (b).
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Fig.3 Hardness distributions near laser and
GTA welds.
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Fig.4 Charpy impact energy of GTA and laser
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