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Laser Weldability of High Carbon Steels
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Demand for high carbon steels which has high hardness and durability of friction rises along with

high performance of the car parts. But, application is limited because hot crack in the weld metal

occurs when a laser welds high carbon steels. Though the equation that the occurrence of such a crack

is predicted is proposed, these equation don’t take the process of the solidification process into

consideration. Therefore, it can’ t be made use of when the welding technology of high carbon steel is

examined.

So, because of development of the welding technology that hot crack is controlled, a process during

the solidification is examined by using the heat conductive analysis and cracking occurrence factor is

explained in this research.

Key Words [ Laser welding, High carbon steel, crack, Heat conductive analysis
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Predicted squation of cracking susceptibifity
C x [S+P+{8i/25Ni/1007]

HCS.= * 108

HCS8>4 Crack-<{1)

[BMn+CrMotV]
Predicted equation of cracking length
Lr=70 [C-8i/12-Mn/9+3P+45+Ni/23+Cr/ 35+Ma/ 701 +4.2(mm)
-- {2}
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Table 1 Chemical composition

name [ P S Si Mn
Co.1 0.1 | 0.002] 0.002] 0.01 | 0. 11
1
0.3 0.3 | 0.002] 0.0021 0.01 | 0.1
Co.6 0.6 | 0.005] 0.005] 0.31 | 0.77
- co.8 0.8 | 0.005] 0.005] 0.31 | 0.77
C1.0 1.0 1 0.0051 0.005] 0.30 | 0.77
CP 0.8 1003 §0.005] 032 | 0.77
1650 '
i High carbon steel
;63603 >
@ 1550
3
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[+
o 1500 |
o
£
2 1450
1400 &
0 05 1 1.5
Contents of carbon (wt%)
Fig. 1 Iron O carbon phase diagram
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Small crack

Fig. 2 Schematic of solidification behavior
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Table 2 Welding conditions

i3 1 15J-3.0kW 5ms

(i) | 15J-1.5kW 10ms

(#i} | 30J-3.0kW,10ms

{iv} | 30J-1.5kW 20ms

{v} | 45J-4.5kW 10ms

{vi} | 45J45kW 10ms

(a) iii (Crack) (b) iv (No crack)

Fig. 3 Cross section of C-0.8 steels
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Fig. 4 Result of cracking observation
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Ts : Temperature of solidus line 1390C
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Fig. 5 Relation between GO R and crack
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( a) Right after the
laser irradiation

(b)Solidification process (c)Solidification completion

Fig. 8 Photography images by high speed movie
camera
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Fig. 10 Weld pool of solidification process
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