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Laser Beam Irradiation Strengthening of Steel Sheets for Automobile
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Photo. 1 Nd'YAG laser beam
irradiation system (TB welder)

Photo. 2 Tensile specimens
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Table 1 Chemical composition and experimental results

after laser irradiation

chemical . .
before laser irradiation (3 lines)

composition{wt%)

t ATS

(mm) tesile | hard |elonga| tensile | hard |elonga

C Si | Mn P |strength| -ness| -tion |[strength|-ness| -tion
kgf/ud | Hv % kgf/mr | Hv % |kgf/ur| %
S60 14 | 009 10521175 0.02 63.7 | 2156 | 294 738 3658 | 225 | 101 | 16
S80 18 {014 | 05 | 24 | 002 89.8 | 3403 | 237 101.4 446 19.1 116 | 13

material

538 16 | 0.08 - 1 06 (0014 414 2144 | 417 475 |280.8 | 29.2 6.1 15
535 12 [ 0023 | - [015] 0.08 432 | 2567 | 408 498 3631 | 280 66 | 15
T60 12 (10084 1097|152 [0078! 643 | 2668 | 402 729 14322 | 193 8.6 13
T80 14 1019 {16 | 16 - 853 3328 | 384 1012 5285 ] 182 | 159 | 19
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Fig. 3 Relation between increase of tensile strength and carbon equivalent
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Fig. 4 Relation between increase of tensile strength and CxXMn
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Table 2 Comparison with other results

chemical after laser strengthenin
composition(wt%) ene e
material tensile strength |increase of tensile remark
C Si |Mn| P (base mat.) | strength(ATS)
kgf/nd kgf/mf %
63.7 10.1 16 | Nd:YAG laser, 3 lines
S60 0.09 [052(1.75 0.02 62.3 99 16 | CO; laser, 3 lines
64.3 16 25 | CO; laser, 5 lines
89.8 11.6 13 | Nd:'YAG laser, 3 lines
S80 0.14 1 05 24002 107.4 11.9 18 | CO; laser, 3 lines
41.4 6.1 15 | Nd'YAG laser, 3 lincs
S38 0.08 06 10014 47.2 6.13 15 | COz laser, 3 lines
432 6.6 15 | Nd:'YAG laser, 3 lines
o) _
S35 0.023 0.1510.08 40.2 76 19 | CO; laser, 3 lines
64.3 8.6 13 | Nd:'YAG laser, 3 lines
T60 0.084109711.5210.078 —— 119 | 19 | CO; laser, 3 lines
85.3 159 19 | Nd:'YAG laser, 3 lines
. X 6| - .
T80 019 1161 113.1 275 32 | CO lascr, 3 lines
Conventional | 0.13 ]0.04{0.89| 0.01 515 9.2 19 CO, laser. 3 lines”
Developed | 0.12 [0.02[1.98] 0.01 480 148 | 31 2 1aser, es
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Fig. 6 3-point bending process
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Photo. 3 Various laser irradiated patterns in out
panel of hat-type specimen

Table 3 Experimental results cbtained from Fig. 17

increasing order of max. lode
M 13 14 12 11 Ls L6
No. of @o s’ = T 7 -
specimen) | patiern) . . :
" »5 '
Max.lode )
(kgy | 1160 1275 12975 | 1337.5 1355 1376.25 1505
Increasing
rate of 0 9.9 11.85 153 16.8 18.64 297
lode(%0)
Decreasing
of lode
after max. small small large small large small large
lode point
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. Fig. 7 Load-displacement curves of hat-type
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