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Laser Beam Irradiation Strengthening for Weight Reduction

of Automobile Bumper Beam(II)
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Table 1 Chemical composition of material(wt%)
material thickness C Si Mn P S
35kgf/rnm2 grade steel 1.2 mm 0.023 - 0.15 0.08 0.009
60kgf/mm2 grade steel | 1.4 mm 0.0827 | 0.0144 | 1.8423 | 0.0130 | 0.0037

22 439 3A 23y

golA W ZA 4¥S 93l CO; #Ho|AE AMESIHT. CO; oA Lx7le 94E3HIHCW)o)
B, A4 ZY 4kW9 7| 4)(transverse flow type) 24 WREE multi-modec|th HWAZRE ZHA
2]7} 200mm<! RS AHE-3t )
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Fig. 1 Irradiation pattern type
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TR0l ZoArZ FYNFE Foln W AF S Wil sigch
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Table 2 Experimental results obtained
from press testing
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JN ‘A::.;A“”’_" * (ton) (mm)
41 > y-o=B '..v"_""v
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733}
. R 2 § 438 492
° Tir:\oe(sec)‘o é}'}“)
_ _ 3 4.07 50.6
Fig. 2 Load-time curves of bump

specimens with various patterns
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(a) Full (b) Front (c) Back
Photo 5 Specimens after press testing
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Fig. 4 Hardness distribution of focusing beam and defocusing beam specimens

Fig. 5 (@914 2 u¢t 2o] £=7t MEFE AZFEE F2¥. o ST/ ZHAEE
8 Jd@el Ao FE3) ALHA g 7|AF Aoz Agdck (b€ ¥FTIEE @I7AE
AFgErEA 7h2E S MRS 9 Ax wWsleth &xr1 108 1.2m/ming o, &4r2e] g

_34_



o) 15kgf/cid W He} 26 28kgf/or A WA AAPES BG (OF 2AANO B AxdnS
BoZth. M ¢ F %] -25mmd @ Boh S0mm wWr} AAFECH 2o ol ¢E 2
o] A uf olAWe] Au WEIe WHo| E4E AR W WHo| AXEER ARFET £
A dehte ez 39t (e AEWH defocusing beam 9] A-¢5 vimE otk ALY
129 A% ARAE A5E0] 61%, 259 2% 111%, 35 3% 159%<16l defocusing beam 1% 9]
A% 12.9%o0]t}.

63 0 -

kW, CO. gas-1.5kgt/af

6281 «W. CO, gas-2.6kgl/or

- P-39 66 ® Power-3.1kW. Spaed-1.2m/min
* p-3.1

® Power-3 1kW, Speed~1.0m/min

62 6

62 4 o=

6224 -

62 -

62 0 . 60 o -

TS{kat/met)
.
TS(kgt/et}

618
6t 6 -
61 4o 56
612

610 r T ™ T T T
10 11 12 113 14 15 16 0 1 2 3 )
Speed(m/min) CO. gas(kgt/ca)

(a) (b)

w
-

[(Power-3.1kW_ Speed-1.2m/min ]

o

S
¢

6

4 [Focusing beam -
Power-2 SkW

- Speed-2.5m /min =

~
a

TS{kgi/me)
L

s
L

Defocusing beam
Power-3.1kW
- Speed-1.2m/min

Increasing rate of T5(%)

B
t

°

o -25 -0 -75 1% 2% 1% lvi 58 defocuse: d t3
Distance(Z axis : mm) Line number

(c) (@

Fig. 5 Comparative of tensile strength
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