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Characteristics of Tool Wear and Cutting Temperature in
Machining of SUS 304

YongKi Kwon*, Seok-Hyung Obh**, Dong-Hyun Kim***

ABSTRACT

The aim of this study is to analyze the behavier of SUS 304 during the cutting process
and the resulting cutting temperaturce. Since SUS 304 is a difficult-to~machine material, tool
damage is largely affected by the suitability of cutting conditions. Therefore, in varying such
cutting conditions, the experiment investigates the relations between cutting temperature and
tool wear during the cufting process. All the cuiting temperature data were manipulated
successfully, and the tool temperature distributions were analyzed by a finite element method
based on the acquisition data, In the results, the characteristics of cutting temperature are

related to the difficulty of machining characteristics.
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Fig.1 Mesh form in finile element computation.
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Table 1. Specification of tool
grade standard P20 TPGN 160304
tool holder ASA 321 CTGPR 2525
major cutting edge 90"
angle, Kr
minor cutting edge 5
angle, Km
back rake angle, A 0
side rake angle, @ 6
side relief angle, £ 1’
nose radius, Ra 0. 4mm

Table 2. Physical properties of SUS 304 and
P 20

physical properties SUS304| P 20
melting point(T) 1425 2800
density(g/cm3) 8.0 15.7
therm nductivit t

0°~10%1°C[ccoal/cm . Sgc a"CJ 0. 0388 0.07
specific heat at 50T 0.12

(cal/g TC)

coefficient of thermal

expansion at 17.3 5.2
0’ ~100C(X106/C)

hardness(Hy] 200 2200
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Fig. 2 Block diagram of data acquisition.
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Table 3. Specification of thermocouple

thermocouple alloy code K type
sheath diameter 1. 6{mm)
sheath type unground type
measuring temperature range | 0° ~1200(C)
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Fig. 4 Feature of the crater in rake face with
crater wear
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Fig. 5 Individual contour maps.
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Fig.6 Completed contour map of the crater
obtained by superimposing the individual
contour drawing given in Fig. 5
(e=-5, V=220 m/min, d=].2mm, f=0.17
mm/rev).
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Fig. 7 Isotherm patterns in tool by FEM analysis
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Fig. 8 Isotherm patterns in tool by FEM analysis
(a=6", V=120 m/min, d=1.2mm, =017
mm/rev).

Fig.9 Isotherm patterns in tool by FEM analysis
(@=6", V=165 m/min, d=0.7mm, {=0.25
mm/rev),
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Fig. 10 The relation between temperature on rake

face and cutting time.
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Fig. 11 The relation between temperature on rake
face and distance from cutting edge(A=
0.035 mm2).
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