Japan Wl ding Society

314 HEZNCRIEITREFLERV 7514 FORE
“RATYLABOL-YEECHTSBEATINCETEHE (B28) -

BEHEXRE IFHEH H% REF  EBENEE ) B-HREE YNU TISINA
@&t Bl OBl #HE

Effect of solidification mode and § —ferrite content
—-Study on solidification cracking in laser welding of stainless steels (Report 2)-
by Muneharu KUTSUNA, Naoyuki HAYAKAWA, and Mehari Abraham
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Table.l Chemical composition and measurement of ¢ -ferrite contents of stainless steels.

Element (wt%) Creq Nieq d ferrite 4 ferrite  content fin
C Si Mn P S Cu Cr Ni content fs | [ aser TG
Al 0.06 0.35 1.04 0.030 | 0.106 0.20 17.05 12.29 17.575 14.610 0 0 0
A2 | 006 | 034 101 {0030 {0098 | 020 | 1786 | 11.25 | 18370 [ 13555 0 0 0
A3 0.06 0.36 1.03 0.029 | 0.099 0.20 18.83 10.54 19.390 12.855 3 0 1
A4 0.06 0.37 1.00 0.028 | 0.096 0.20 19.81 9.48 20.365 11.780 7 b) 12
A5 0.06 0.34 1.02 0.028 | 0.094 0.20 20.81 8.24 21.320 10.550 16 12 I8
Bl 0.06 0.34 1.05 0.029 | 0.101 0.18 20.01 1582 | 20520 18.145 0 0 4}
B2 0.06 0.36 1.08 0.027 | 0.112 0.18 20.97 1448 | 21510 16.820 0 0 0
B3 0.06 0.34 1.05 0.030 | 0.106 0.18 21.82 13.78 | 22.330 16.105 3 0 4
B4 0.06 0.35 1.26 0.027 | 0.107 0.18 23.08 1220 | 23.605 14.630 8 13 14
B3 0.06 0.33 1.02 0.026 | 0.088 0.17 2419 11.30 | 24.685 13.610 17 45 21
Cl 0.06 0.37 1.04 0.026 | 0.094 0.16 23.77 1920 | 24325 21.520 0 0 0
C2 0.06 0.38 .11 0.026 | 0.093 0.16 25.66 18.02 | 26230 | 20.375 3 0 Q
C3 0.06 034 L10 0.022 | 0.100 0.14 26.84 16.67 | 27.350 19.020 7 2 3
C4 0.06 0.35 1.08 0.022 | 0.104 0.14 27.68 1569 | 28205 18.030 11 22 15
Cs | 006 | 036 109 10022 | 0102 | 015 | 2850 | 1459 | 29.040 | 16935 15 32 18
ts | Ferrite content estimated from Schaeffer diagram. Cregq  %Cr-%Mo- 1.5 XUSi- 0.5 X%Nb
fin I Ferrite content measured by point counting method. Nieg %Ni-30 X% 0.5 X0Mn
Table.2 Welding condition
CO»5 laser welding TIG welding
Tungsten electrode ¥ Cracked /

Laser power 2.0kW Diameter 3.2mm, Tip angle 60° O No crack

Defocusing distance -2mm Electrode negative, DC 80A

Shield gas flow 15U/min | Shield gas flow  131/min

Welding speed Im/min | Welding speed  0.1m/min 20

Nickel equivalent = %Ni+30 X %C+0.5 X %Mn
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Specimen Fig.2 Crack zone and no crack zone on

Fig.1 Hot cracking susceptibility of different stainless steels Schaeffler diagram.

welded by TIG and LBW.
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Fig.3 Microstructures of laser and TIG weld metal. —

(b) Laser weld metal A5 (¢) TIG weld metal
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