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Evaluation of Solidification Crack Susceptibility in Laser Beam Welds of Reduced Activation
Ferritic Steel F82H using Side-bead Test

by Hiroaki MORI, Shintaro MAEDA, Yusuke HONDO,
Kazuki IKUSHIMA, Masakazu SHIBAHARA
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Table I Chemical compositions of reduced activation ferritic/martensitic steel F82H (mass%)

C Si Mn P S Cr w Vv Ta B N o Fe
TO2LN 0.098 0.10 0.44 <0.003 0.0003 7.78 1.85 0.20 0.016 0.0010 0.0014 0.0034 Bal.
TO4LN 0.098 0.10 0.44 <0.005 0.0004 7.81 1.88 0.19 0.037 0.0010 0.0013 0.0032 Bal.
TO6LN 0.097 0.10 0.44 <0.007 0.0004 7.81 1.86 0.20 0.058 0.0010 0.0014 0.0028 Bal.
TOSLN 0.095 0.10 0.44 <0.009 0.0004 7.80 1.84 0.20 0.076 0.0010 0.0013 <0.0010 Bal.
TO10LN 0.093 0.11 0.44 <0.011 0.0004 7.76 1.84 0.20 0.096 0.0010 0.0023 <0.0010 Bal.
TO12LN 0.092 0.11 0.44 <0.013 0.0004 7.77 1.84 0.20 0.120 0.0010 0.0016 <0.0010 Bal.
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Table 2 Laser beam welding conditions
Power (kW) | Beam spot size (mm) | Ar gas flow rate (L/min) | Welding speed (m/min)

4.0 0.2 40 2,3,4,5,6,7
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Fig. 1 Schematic illustration of the specimen for the side-bead test (a and b are variable)

3. ERERSLIUER
3. 1 EYHL—YBRERGICET %5

L — IR AB TR R AR TH L. 20720, BEERZP/MEL, 1 /SATHEEITIAA
AERAHIENTEL, LeLGDS, FHIWNT S, L —HFEEFTFO/EEEIC OV TIE, RZHEGOST
bbb, TIT, BEREOLVEBE — FAMS 5 N D EHESEOEE % A7,

WEDHE R 2 (2 2TIE, 3,4, 5mm &L SE72) RER T L, EEEEZRHRO L9 I8 fbsETL
—WEHE (E=F+F 7L —1) 27o72%0MEOBEERLO—6] (BT : 4mm) % Fig. 2 \ZR"$. 40
RELTZWVTNOEMIZB W THENDOIAIZRD SN o 7208, HEEEDSE , A AICR b &,
—HDOEMETRO Y T A HFAEL TV EOPBIE SN, L 12, WED smm DA, ZFOMEMHBEE 12
oz, L, WED 3 mm OBG, SNEE LT NOBEEGFICBW T HMEY — F2155
CEPTEZ. £ I22~4m/min TRIED G WVEIFRWF LR T L2 LA TE L2 Lnb, B4 FE—F
HERIZBVWTD ZOEFMESHEIC L THEEEt o EE L.

—374—



(a) 3m/min (b) 4m/min (¢) 7m/min
Fig. 2 Cross sectional view of weld bead with varied welding velocities (Thickness : 4mm)
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(a) Cross sectional view (b) Microstructure in HAZ
Fig. 3 Cross sectional view and microstructure in HAZ of a welded joint
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(@ 6 :1° ,a:2mm, Welding speed : 1.7m/min

(b) 0 :1° ,a:2mm, Welding speed : 1.5m/min
Fig. 5 Surface appearances of weld beads in side-bead tested specimens
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Fig. 6 Relation between heat input per unit length and crack length
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Fig. 7 Effects of angle and initial position of laser beam welding in side-bead test on width of in-plane
deformed area at crack terminated point
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Fig. 8 Calculation to simulate the side-bead test by the thermal elastic-plastic analysis considering with the
temperature dependent interface element
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Fig. 9 Comparison between calculation and measurement of crack length considering the effect of welding
speed as the variable in the side-bead tested specimens
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Fig. 10 Comparison between calculation and measurement of crack length considering the effect of welding
speed as the variable in the side-bead tested specimens
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