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Laser Cutting Special Steel Sheet Controlled by Rotating Gas Flow

HONG Lei, MI Cheng-long, LIU De-jin
(Mechanical Engineering Department , Shanghai Maritime University, Shanghai 200135, China)

Abstract It is easy to produce molten slag by using traditional laser cutting technology in laser cutting some special
steel such as stainless steel and so on. The main reason is that oxidizing reaction will take place inevitably by using
oxygen as aided gas. So high pressure and high purity N, or inert gases are used as aided cutting gas in laser cutting
stainless steel, After study of the forming principle and the rule of molten slag, a fine new laser cutting technology
by using cyclone slag separator that will form rotating gas flow to control the direction of the flowing slag gas and
oxygen as aided gas is presented. The experiments prove that by controlling the technical parameter reasonably, this
laser cutting technology is practical and feasible. When the coaxial aided cutting gas is oxygen and the gas pressure
is 300 kPa, the cyclone slag separator gas pressure is 100 kPa, the laser is TEM,; and the output power is 500 W,

the focal position is on the workpiece, and the cutting speed is 3 m/min, lubricous and dross-free cutting kerfs are

Vol. 34, No. 4

obtained.

Key words laser technique; laser cutting; rotating gas flow; silicon steel sheet; molten slag
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Table 1 Composition of silicon sheet ( weight precent)
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Element Si C Mn S P
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Table 2 Melting point and relative densities of

silicon-iron oxides

Oxide Melting Density Surface
point /C /(kg/m®)  tension /(N/m)
FeO 1370 5700 1. 36
Fe; O, 1565 5240 1. 25
Fe, O3 1594 5180 1.42
SiO, 1700 2500 0.55
FeSiO; 1146 3500 0. 85
FeSiO, 1503 4340 0. 80
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Fig. 2 Functional diagram of cyclone slag separator
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Fig. 3 Functional diagram of aerate under the workpiece
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Fig. 4 Photo of the cut (5X)
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Fig.5 Structural representation of the cyclone
slag separator
1; general laser cutting apparatus; 2: cyclone type steering flow
apparatns; 3: sheet steel; 4; laser cutting nozzle; 5: hollow

cone; 6; removing ashes pipe; 7: grip holder
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Fig. 7 Cut by using cyclone slag separator
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