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A Study on the Cutting Phenomena in CNC Gas Cutting

Under Various Cutting Conditions
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Abstract

In the CNC gas cutting of steel plate, the
cutting quality are strongly dependent on the
various cutting conditions. The cutting tests of high
tensile steel plate(AH36) were carried out using
CNC gas cutting machine at various cutting
conditions such as cutting speed, steel plate
thickness, distance between tip and specimen etc.
The kerf width and the surface roughness of cutting
surfaces are examined. The photographs of cutting

surface and cutting section are also analyzed.
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Table 1 The specifications of experimental apparatus

duty oxy-fuel and plasma cutting
CNC controller : Hybrid-Dil
Cutting speed :100~4000mm/min
Maximum cut length : 3100mm
Power : AC 100~440V, 0.74KVA
Rack & pinion drive,

single and dual side drive,

both X and Y directions

Model : Surftest 301
Mitutoyo Co.

measuring range

* Ra 1 0.05~40um
* Rmax(Ry) : 0.3~160um
Cutoff length( A ¢) :0.25,0.8,2.5mm
Sampling length(L)

:0.25, 0.8, 2.5, 8mm

- Model : FinePix4900Zoom
Digital - Resolution : 2400 x 1800
camera - Pixel : 4.3million

- Focal distance :
35mm~210mm puls macro

CNC gas
cutting
machine

Portable
surface
roughness
tester

Table 2 Cutting conditions

100, 200, 300, 400,
500, 600, 700, 800, 900

Cutting speed
(mm/min).
Distance between tip
and specimen (mm)
Thickness of
specimen (mm)

25, 35

12, 14

H3 2A%e AYE 259 35mm 2 EAR
FAL, daEsE 9 BAZ g A4S A
o 27L& Table 29 2T,

oW B3n HdES HFyeA 2A457] 9

-187-



ol AEe 150mmANR Hem, 2e AX
obe) Ze 1ommeIAAN HolejuyH s
=433,

Adduiz dggde 5] s A ®
el A 100mmEHE Weaddudez HEs
o Howd Ag g¢dL g E 99
A}, =3 ddde FUAIY EAHL ol¥H
EWAA 2AR7Z Fig. 3¢ Photo. area® #
3}11] 29 339 gAAM FHFHe, FAA

AAZ](Ra)st A Eo] EA A A7 (Rmax)
%‘@ﬁ?&q.

fjn m

Photo. area Cutting section  Measuring point

Fig. 3 The dimension and shape of specimen
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Photo. 2 Cutting surfaces at various cutting speed
(Distance between tip and specimen=2.5mm)
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Cutting speed 100nm/min
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Photo. 3 Cutting surface and shape of cutting
section at various cutting speed
(Thickness of steel plate=12mm,

Distance between tip and specimen=3.5mm)
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Cutting speed 100mn/min Cutting speed 200mm/min
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Photo. 4 Shape of cutting section at various cutting
speed (Distance between tip and specimen

=2.5mm, 12T)
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Fig. 4 Kerf width vs. cutting speed
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Fig. 5 Surface roughness vs. cutting speed
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Fig. 6 The ratio of kerf width(Wt/Wb) vs. cutting
speed (Distance between tip and specimen=2.5,
3.5mm, Thickness of steel plate=12T, 14T)
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