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Laser beam quality and process efficiency
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Fig. 1 Characteristics of Gaussian Beam
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Tablel Laser parameters for cutting applications

Type Fiber, MM | Fiber, SM CO,
Power[kW] 4.0 1.0 2.5-3.0
BPP[mm-mrad] 1.8 0.6 3.5
M? 5.3 1.8 1.1
Fiber diameter]jum] 50 15 -
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Fig. 2 Comparison of the maximum cutting speeds/[1]
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Table 2 Process parameters for laser cutting

Laser Type Fiber 1kW CO2 2.5kwW
Focal length 120 mm 127 mm
Collimation 120 mm -
Focus diameter 15 pm 140 pm
Cutting gas N,, 10 bar N,, 10 bar
16 ————1— —r——
- 'Ihlckms lmm

14}
] ——e—— Fiber Laser
12 ——s— (CO2 Laser

—
=

Cutting Speed [mVmin]
o (5] & o (-]

900700500 600 700 800 900 1000
Laser Power [W]
Fig. 3 Comparison of the cutting speeds/[1]
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Fig. 4 Cutting results with different lasers/[1]
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Fig. 5 Influence of focus diameter on welding depth/[2]
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Fig, 6 Influence of focus diameter on cross sectional area/[2]
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Fig. 7 Influence of divergence angle at focus diameter/[2]
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Fig. 8 Dependence of welding depth on focus diameter/[2]
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Table 3 Process parameters for welding

Power BPP Collimation Focal Spot
W] [mm-mrad} [mm] length{mm)] | diameter[um]
Fiber, MM | 4000 18 120 500 208
Fiber, SM 1000 0.6 120 500 58
CO2-Slab 3500 35 - 150 150
Nd:YAG 4400 12 200 160 320
Disc 4000 88 200 200 200
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Fig. 9 Penetration depth diagram of different lasers/[3]
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Fig. 10 Comparison of different lasers/[3]
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