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A Study on the Cutting Characteristics of AH36 Steel Plate Under Various Cutting Conditions

In-Chul Kim and Seong-Il Kim
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Table 1 The specifications of experimental apparatus

Table 3 Cutting conditions

- Duty oxv-fuel and plasma cutting
- CNC controller : Hybrid-D11
CNC cutting - Cutting speed : 100~4000mm/min
ﬁlachino - 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.)
Portable - Measuring range
surface * Ra 0,05 =40m
roughness * Emax(Ry) @ 0.3~ 160m
tester - Cutoff length( Ac¢) @ 0.25,0.8,2.5mm
N - Sampling length(L) * 0.25, 0.8, 2.5, 8mm
- Model @ FinePix4900Zoom
Digital - Resolution : 2400~ 1800
camera - Pixel © 4.3million
— Foeal distance © 35mm—210mm puls macro
Rockwell Model : DTR-200 (Daekyung Co.)
hardness tester |- Capacity @ 150kgf

Table 2 Chemical compositions of AH36 steel plate

c | Mn| P Si s | o | cu

0.18 |0.90~| 0.0350.10~| 0.03 | 0.20 |0.35
max | 1.60 | max | 0,50 | max | max | max
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200, 300, 400, 500,
600. 700. 800, 900

Cutting speed
(mm/min)
Length of tip to
specimen (mm)
Thickness of
specimen (mm)

3.5. 5
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Photo. 1 The dimension and shape of specimen
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(b) Cutting speed
J00mm/imin

() Cutting speed
200mm/min

() Cutting speed
400mm/min

(N Cutting speed
T00mm/min

(d) Cutting speed
S00mm/min

{e) Cutting speed
GO0mm/min

Photo. 2 Cutting surface at various cutting speeds
(T=20mm, length of tip to specimen=>5mm)

(c) Cutting speed
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(b) Cutting speed
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(a) Cutting speed
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(1 Cutting speed
TO0mm/min

{d} Cutting speed
S00mm/min

{e) Cutting speed
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Photo. 3 Cutting surface at various cutting speeds
(T=20mm, length of tip tospecimen= 3.5mm)
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(c) Cutting speed
400mm/min

(b) Cutting speed
J00mm/min

(a) Cutting speed
200mm/min
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(d) Cutting speed
S500mm/min

(&) Cutting speed
G00mm/min

(f) Cutting speed
700mm/min
Photo. 4 Shape of cutting section at various cutting
speeds (T=20mm. length of tip to

specimen=3.5mm)
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(c) Cutting speed
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(b) Cutting speed
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(a) Cutting speed
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(D Cutting speed
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{d) Cutting speed
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(&) Cutting speed
600mm/min

Photo. 5 Shape of cutting section at various cutting
speeds (T=20mm, length of tip to specimen
=5mm)
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Photo. 6 Shape of cutting section at various cutting
speeds (T=23mm, length of tip to specimen=

3.5mm)
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{c) Cutting speed
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Photo. 7 Shape of cutting section at various cutting
speeds (T=23mm, length of tip to specimen
=hmm)
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Fig. 1 Surface roughness vs. cutting speed (Length
of tip to specimen=3.5, bmm, T=20mm)
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Fig. 2 Surface roughness vs. cutting speed(Length
of tip to specimen=3.5, 5mm, T=23mm)
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Fig. 3 Kerf width vs. cutting speed (Length of tip
to specimen=3.5mm. T=20, 23mm)
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Fig. 4 Kerf width vs. cutting speed (Length of tip
to specimen=>5Hmm, T=20, 23mm)
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Fig. 5 Hardness vs. distance from cutting surface
(Length of tip to specimen=5mm, T=23mm)
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Fig. 6 The ratio of kerf width(Wt/Wb) vs. cutting
speed
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