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A Study on the Cutting Surface Characteristics in CNC Gas Cutting of Plate Steel

Seong-11 Kim*

]r Abstract }

In the gas cutting of plate steel, the quality of the cut surfaces and sections is strongly dependent on the cutting conditions
such as cutting speed, kerf width, plate thickness, material, distance between tip and specimen, and cutting oxygen pressure
etc. The cutting tests of plate steel were carried out using CNC gas cutting machine. This paper deals with cut surface
and section characteristics of plate steel in CNC gas cutting. Both top and bottom widths of kerf, the surface roughness(Ra,
Rmax) of cutting surfaces are measured under various cutting conditions such as cutting speed, material, distance between
tip and specimen, and cutting thickness. The photographs of cut surface and cut section are also analyzed under various

cutting conditions.
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Fig. 1 Drag line and cutting process in gas cutting
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Fig. 2 The formation of cutting hole
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Photo. 1 CNC cutting machine
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Table 1 The specifications of experimental apparatus

- Duty oxy-fuel and plasma cutting
~ CNC controller : Hybrid-D11
~ Cutting speed :100~ 4000mm/min
- Maximum cut length : 3100mm
- Power : AC 100~440V, 0.74KVA
- Rack & pinion drive
-~ Model : Surftest 301
- Mitutoyo Co.
- Measuring range
* Ra : 0.05~40m
* Rmax(Ry) : 0.3~ 160im
- Cutoff length( A ¢) :0.25,0.8,2.5mm
- Sampling length(L)
:0.25, 0.8, 2.5, 8mm
- Model : FinePix4900Zoom
- Resolution : 2400 X 1800
- Pixel : 4.3 million
- Focal distance :
| 35mm~210mm puls macro

CNC cutting
machine

Portable
surface
roughness
tester

Digital
camera

Photo. 2 The specimen and cutting process
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Table 2 Cutting conditions

. . 200 ~800(7 step, Specimen A)
Cutting mny;
spoed (MIWMN) | _ 0009 step, Specimen B)
. 3.2 (Specimen A)
Cutting oxygen pressure(kg/cif) 455 (Specimen B)
Distance betwoen tip and 25,35
specimen (mim)
Thickness of specimen (mm) 12, 14
Photo. area Cutting section Measuring point
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Fig. 3 The dimension and shape of specimen
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Photo. 3 Cutting surface at various cutting speed (Distance
between tip and specimen (a)=3.5mm, (b)=2.5mm)
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Cutting speed 300mm/min

Cutting speed 500mm/min
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Cutting speed 600mm/min
(a) Shape of cutting section (b) Cutting surface(Right surface)

Photo. 4 Shape of cutting section and cutting surface at
various cutting speed (Distance between tip and
specimen=2.5mm, Cutting thickness=14mm)
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Cutting speed 800nm/min
(a) Shape of cutting section (b) Cutting surface(Right
surface)

Photo. 5 Shape of cutting section and cutting surface at
various cutting speed (Distance between tip and
specimen=3.5mm, Cutting thickness=12mm)

Photo. 5= €at 2Ajete] A 3.5mm, ATEA %74
12mme] AN, A&z Uil o Hd chen
A £58 Hojf: Apglolth A& Ert We fi
AT Fo] &5 YAT, AvEE7} F7I8HAA
Ao Z3t o] Fo| ZolA| 1, ¥ FIHH Hd of

Qul o] gime] Zuch ozt Y BelF: Qow,

28

&1z B

Fig. 4= Y} 2299 A 2.5mm, 2 74 14
mm2] ZZ(Photo. 4 AZ), Fig. 5% =3 nAjete] Az
3.5mm, ¢ F7 12mm ZA(Photo. 5 #x)0 4] Ags
= W3t Mg A RE(Top width of kerf, W)z} o}
Z(Bottom width of kerf, Wb)& HojF& Aot &7}
B = AT QHY Zo] Yil, £=7t whE w= ofRd
o] Zoj oL & 4 Utk ol APEY ofE A4F
Sef19 W, 449 94, Fig. 13} Zo] ddhita 45
o Aat 5ol o8l Arspa-ga Aol A dutHe] A
Aojz)7] fFolct, 3t ATEY WO R Z4E AAEF
7t B Eo HdhEo] Yo{x)7] ot

Fig. 62 ©3 2ZAjete] A 2.5mm, AT %7 12mm
(Photo. 3 (b) #2), Fig. 7. 93+ 2J9}9] A7) 3.5mm,

7
° W
~ Wt
=5 L\ |
£\ ~ W
£
i ‘\\_}4,/_/0
&2
!
O i
200 300 400 500 600 700 800

Cutting speed(mm/min)

Fig. 4 Kerf width vs. cutting speed(Distance between tip
and specimen=2.5mm, Cutting thickness=14mm)
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Fig. 5 Kerf width vs. cutting speed(Distance between tip
and specimen=3.5mm, Cutting thickness=12mm)
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Fig. 6 Surface roughness vs. cutting speed(Distance between
tip and specimen =2.5mm, Cutting thickness=12mm)
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Fig. 8 Surface roughness vs. cutting speed(Distance between
tip and specimen=3.5mm, Cutting thickness=14mm})
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Fig. 7 Surface roughness vs, cutting speed(Distance between
tip and specimen=3.5mm, Cutting thickness=12mmy)
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Fig. 9 Surface roughness vs. cutting speed(Distance between tip and specimen=3.5mm, High tensile steel plate)
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Fig. 10 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)

obd A9 QAL Fu4E, TWADY), Yt 2A} =7 Z7K9] whet ARREY 80| HojAL =4
of 7% dolX FHshel HR (@& HYE ¥k 1 M2 o} 2 2hele] vehtel, $27h o 7kt A ol
A9 £29 S00mmmin $-2eH, HE ABE H)7} 1 & &9k RA .
w2 ofele) 4E¢I 500~ 600mm/min ¥ HEHe] () £%7F F1URE RUADE FEFE RoIFT 9
FIYE 2 4 Y9I (b= BT AegkEo] 27 R A, FEH WL BoiFE 45 ol AREE &
WA AEsEs B 49 208 FU6 B Ao 29 Rao] Yorye ¥ & Utk wekA Fehue
AYUL A7 AHML Y3t mAste) 1d, BUAE, A srekx| B AR/ Ie] ohd Sa19) Y% Wl Uk
WA, A AaglY 52 Teso ge RolEt oF gk
(3) AeSEs ZobbEA A ofgleel Bl £71%
5.4 B 3, AUE H(WyWh)s gastcrt 1of 2es &
£7t o Z715HA Tol3k2 Hob A2| s,
() ¥94E7t 2o Juug o Yol SHL & (4 Pewd, TWAYY|, Ao FUE s(WuWb), 3

30



R BT AES=EH Vol.12 No.1 2003. 2.

999, 291 52 SN Busd 2UE w1
w2 ofeh9) 4& Rl 5dt Agkrle] YolHint.

#x

Ho
re

(1) oigre-3sts], S-AMAEL, pp. 685~716, 1998.

(2) distzAMsrgE, Aurdzgs, F3HAL pp. 140~
149, 1998.

(3) AL, A4, 25, “GasHud AGEA gt
A HEELR, Vol. 12, No. 3, pp. 65~74, 1992.

@) 9714, A5 2, “Eetzut ofAE o4 WAYR F
e Aol Bek A", diEgAL3A, A9H, A4z,
pp. 69~74, 1991,

(§) =3, AE, “gojH Adg Ao EX] ARAY
Aol Bgt A3, dig7] A S =83, Vol. 20, No.
6, pp. 223~231, 1996.

31

(6) 014, T4, AMF, "AENAME 0|83t dlo]A] &
§ A7 2UHY", d=F A7 A =54, Vol. 11,
No. 3, pp. 39~44, 2002.

(7) i, “T RGO BELICHT 2R, B
B @ik, pp. 37~40, 1968.

(8) o] A<, Hg g, “AHHE E3utY] AsvAY U 7ha/
ZetRuto] 93t NCHY”, fjditd3as|=a,
Vol. 9, No. 3, pp. 283~297, 1996.

9) FRESCBMRERERS G, "FRESERTR
B M @B ¥R Service Center, pp. 511~
526, 1994,

(10) #14y - ¥ Eebifs QRAI000RBE A%, “HH -
W BRH i Q&A1000”, R & it EEi T Service
Center, pp. 778 ~787, 1999.

(A1) FRUIWHES T RE R B 2, “FRTINERR
B, B &k B ¥ Hi M Service Center, pp. 321~
366, 1985,



