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A Study on Wear Characteristics of Plastic Mould Steel using AITiN Coated Tool
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Table 2.1 Mechanical properties of KP4

Direction T.S. Y.S. Elongation = Hardness
(kgt/mr) — (kgf/mif) (%) (HRC)
Longitudinal 104 86 23.13 32
Table 2.2 Chemical compositions of KP4
Elements C Si Mn Cr Mo
wt(%) 0.39~0.44 0.25~035 0.9~1.1 09~1.1 0.25~0.3
Aol AR AAETTE Z2H(Co 12%, WCHCr3+
C2+VC 88%) © 8mm & <= “ﬂﬂ% = *‘64011*1“ *=7
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Table 2.3 Experimental conditions of wear test
Plane Spindle speed Depth of cut Feed rate Pick feed
(N rpm) (mm) (mm/min) (mm)
15° 13,000rpm 1,500mm/min
30° 13,000rpm 03mm  1,700mm/min 0.3mm
45° 10,000rpm 1,500mm/min
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Fig. 3.1 Surface roughness of AITiN coating layer measured by

AFM
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Table 3.1 Hardness values of AITiN coating layer
Vickers hardness(Hv) di1, d2
Carbide Tool 1872.7 dl:22.7 ym, d2 : 1.8 um
AITiN 1 23294 dl:19.4 ym, d2 : 8.3 um
AITiN 2 2814.3 dl:18.2 ym,d2: 8.1 um
AITiN 3 3027.3 dl:18.3 um,d2:6.7 um
AITiN 4 2877.4 dl:17.6 ym, d2 : 8.3 um
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Fig. 3.2 Results of wear test according to material conditions

Fig. 3.3 Results of wear test according to AITiN coated layers

(a) Cutting time (30min) (b) Cuttlng tlme (SOmln)

(c) Cutting time (70min)
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Fig. 3.4 Wear progression of AITIiN coated carbide tool (AltiN 3
layer) ( angle 15° , N=13,000rpm, F=1,500mm/min,
Pf=0.3mm, d=0.3mm)

(a) Cutting time (30min)  (b) Cutting time (50min)

(c) Cutting time (70min)  (d) Cutting time (90min)

Fig. 3.5 Wear progression of AITiN coated carbide tool (AltiN 3
layer) ( angle 30° , N=13,000rpm, F=1,700mm/min,
Pf=0.3mm, d=0.3mm)

(c) Cutting time (70min)

(d) Cutting time (90min)

Fig. 3.6 Wear progression of AITiN coated carbide tool (AltiN 3
layer) ( angle 45° , N=10,000rpm, F=1,500mm/min,
Pf=0.3mm, d=0.3mm)
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