AH36 133 Zge] Adzxx

“OE R

o

Hsjo] w2 AGEA AF A

7‘:}/\4 Q]

o =

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

In-Chul Kim and Seong-11 Kim
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Table 1 The specifications of experimental apparatus

Table 3 Cutting conditions

Table 2 Chemical compositions of AH36 steel plate

C Mn P Si S Cr Cu

0.18 |0.90~| 0.035|0.10~; 0.03 | 0.20 |0.35
max | 1.60 | max | 0.50 | max | max | max
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- Duty oxy-fuel and plasma cutting Cutting speed 200, 300, 400, 500,
- CNC controller : Hybrid-D11 (mm/min) 600, 700, 800. 900
. - Cutting speed : 100~4000mm/min :
il:ghicnu:tmg - Maximum cut length : 3100mm I;er;g.t h of EE t;) 3.5, 5
- Power @ AC 100~440V, 0.74KVA pecimen mm
- Rack & pinion drive, single and dual Thickness of 20. 23
side drive, both X and Y directions specimen (mm) ’
- Model : Surftest 301 (Mitutoyo Co.)
Portable ~ Measuring range |Photo.areal lCutting sectioil b/[easuring poﬁ
surface * Ra © 0.05~40m
roughness * Rmax(Ry) @ 0.3~160m
tester - Cutoff length(A¢) : 0.25,0.8,2.5mm
- Sampling length(L) : 0.25. 0.8, 2.5, 8mm
- Model ' FinePix4900Zoom
Digital - Resolution @ 2400x1800
camera ~ Pixel : 4.3million
- Focal distance © 35mm~210mm puls macro
Rockwell - Model : DTR-200 (Daekyung Co.)
hardness tester |- Capacity : 150kgf

Photo. 1 The dimension and shape of specimen
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(b) Cutting speed
300mm/min

(c) Cutting speed
400mm/min

(a) Cutting speed
200mm/min

(f) Cutting speed
700mny/min

(d) Cutting speed
500mm/min

(e) Cutting speed
600mm/min

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

(c) Cutting speed
400mm/min

(b) Cutting speed
300mm/min

(a) Cut:ing speed
20Cmm/min

(f) Cutting speed
700mm/min

(e) Cutting speed
600mm/min

(d) Cucting speed
500mm/min

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

(b) Cutting speed
300mn/min

(a) Cutting speed
200mm/min

(f) Cutting speed
700mm/min

(d) Cutting speed
500mm/min

(e) Cutting speed
600mm/min
Photo. 4 Shape of cutting section at various cutting
speeds (T=20mm, length of tip to

specimen=3.5mm)

(c) Cutting speed
400mm/min
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(f) Cutting speed
700mm/min

(b) Cutting speed
300mm/min

(a) Cutting speed
200mm/min

(d) Cutting speed
500mm/min

(e) 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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(b) Cutting speed
300mm/min

(c) Cutting speed
400mm/min

(a) Cutting speed
200mm/min
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(d) Cutting speed
500mm/min

(e) Cutting speed
600mm/min

(f) Cutting speed
700mm/min

Photo. 6 Shape of cutting section at various cutting
speeds (T=23mm, length of tip to specimen=
3.5mm)

i-—
M

(b) Cutting speed
300mmy/min

(¢) Cutting speed
400mm/min

(a) Cutting speed
200mm/min
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(d) Cutting speed
500mm/min

(f) Cutting speed
700mm/min

{e) Cutting speed
600mm/min

Photo. 7 Shape of cutting section at various cutting
speeds (T=23rmm, length of tip to specimen
=5mm)
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Fig. 1 Surface roughness vs. cutting speed (Length
of tip to specimen=3.5, 5mm, T=20mm)
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Fig. 2 Surface roughness vs. cutting speed{Length
of tip to specimen=3.5, Smm, 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=5mm, T=20, 23mm)

KRS EEEEE B2148 $25%% 2003F 48

o] HA7] EYS & & AUt

Fig. 5= %7 23mm, 83 2A%9 AglE 5mm
2 Aekgt AgHd g 4 J3re] Ax H3E Ko
Z= Aoz AUWdA JWE BEL Arrl =1
27 Ayt dold4E A Sot7b 2mmet 3mm
Atolo| Al FZ8] "olAW 3mm ©]Felle Fe HIHE
Bt} ol Aol FAt FHHeRZ 7HEHo
Qe ol Y o] Wy ojew &7}
22t Wizl niE S4oz sl Asts Al
Aol WsE A en 53 ddddAYEH 2mme
AR NN Ee ARt vyehhs 838 & F 3
At .

Fig. 6& ©3 2A9e] Aels 3.5¢ 5mm £,
Ak 24 T4 208 23mme] FdAM Agge] S
Z(Top width of kerf, Wt)¥ o}zl Z(Bottom
width of kerf, Wh)el v[(Wt/Wb)e} Hrh&relo]

pe o

50

45 200mm/min

300mm/min
400mm/min
500mm/min
600mm/min
700mm/min

40

65 |

RN

30

25

Hardness(HRC )

20
15

10

Ao Neraeba,
.- 1T, e ‘.
5 e t —e #

TR

ol v e Ly

05 1 152 25 3 354 45 5556 6 65 775 8

Distance from cutting (mm/min)

Fig. 5 Hardness vs. distance from cutting surface
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Fig. 6 The ratio of kerf width(Wt/Wb) vs. cutting
speed
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