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A Study on the Cutting Surfaces in CNC Plasma Cutting
of high tensile steel plate

In-Chul Kim*, Seong-1l Kim"

{ Abstract J

The cutting tests of high tensile steel plate(AH36) were carried out using CNC plasma arc cutting machine. Both top
and bottom width of kerf and the surface roughness(Ra, Rmax) of cut surface are measured under various cutting conditions
such as cutting speed, steel plate thickness, etc. In the CNC plasma arc cutting, the surface roughness decreases as cutting
speed increases. The hardness is high up to 4mn depth from the cutting surface. In the cutting speed 1300 ~2100mm
/min, the ratio of proper kerf width(Wt/Wb) is around 2.6. Through the series of experiments, the satisfactory
cutting conditions of high tensile steel plate were found.
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CNC E2}=nt Hth7| (CNC plasma arc cutting machine
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Table 1 The specifications of experimental apparatus

CNC - Cutting speed : 100~ 4,000m/min
plasma arc - Maximum cut length :
cutting X= 4,500mm, Y= 30,000mm
machine - Power : DC

- Model : Surftest 301
Portable - Mituto'yo Co.

- measuring range
surface * Ra  0.05~40ym
roughness N )
tester 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
Rockwell - Model: DTR-200 (Daekyung Co.)
hardness tester | - Capacity : 150kgf

Table 2 Cutting conditions

1300, 1400, 1500,
1600, 1700, 1800,
1900, 2000, 2100

Cutting speed
(mm/min)

Distance between tip

and specimen (mm)

Thickness of specimen
(mm)

4.5

20, 23

’Photo. area' lCutting sectionl |Measuring point

Fig. 1. The dimension and shape of specimen
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oFR ol AUt A Bo| Hvie] A &Pt £}
g o3, Hatse A9 E A g 4 gojof T

Cutting speed 1300mn/min

Cutting speed 1400mn/min

Cutting speed 1500zn/min

Cutting speed 1600mn/min

Cutting speed 1700mn/min

Cutting speed 1800mn/min

Cutting speed 1900ma/min
(a) (b)

Fig. 2. Cutting surfaces st various cutting speeds
(Distance between tip and specimen= 4. 5mn)
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Fig. 3. Surface roughness vs. cutting speed
(Thickness of steel plate= 20mm)
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Fig. 4. Surface roughness vs. cutting speed
(Thickness of steel plate= 23mm)
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3. 3 Cutting speed #H3}to] TE Kerf width®} Wt/WbH]

Fig. 62 A& 1300~2100mm/min, 3} 2R <+
A2 4.5mm, 2R F7) 20, 23mm% o] Bk 9 Z(Width
top of kerf , Wt), o2} %(Width bottom of kerf , Wb)Zt
9 FAE RoFE Ro|th. Wt 20, 23mmE B EZFS
o 27] 74A0] AmmATo|1 &= E F/IE & 479
o] ZojErt T3 Whe 2mm ZojA &7t S8
T2 wte] s Zu) o Zo] FopE & 4 sith Wt
7} Wbt 2mmA L W1, AHFHoZ Wikt Wbrt &
Tof st @4o] At AL 4 5 Ut ol &%

1300mn/min 1400mm/min 1500nm/min

1600nm/min 1700mn/min 1800mn/min

5

—_
WSS

1900mw/min 2000mn/min 2100mn/min

Fig. 5. Shape of cutting section at various cutting
speed (Thickness of steel plate = 20mm)
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Fig. 6. Kerf width vs. cutting speed
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Fig. 7. The ratio of kerf width(Wt/Wb) vs. cutting
speed
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Fig. 8. Hardness vs. distance from cutting surface
(Distance between tip and specimen=
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