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Table 1 Cutting conditions

Tool ¢ 8 Carbide endmill
. Noncoated,
g AICIN/TIAIN, DLC

Number of tooth 2

Cutting speed (m/min) 50, 120

Feed rate (mm/tooth) 0.05

Radial depth of cut (mm) 0.5

Cutting method Downcut
Lubrication method Wet (Emulsion type)

WE’/ WEF
3 2

Fe Fe

-
r

=)
‘Al 1mm ‘AI im

Fig. 1 Surface topography of Al/Fe multi-material
machined by (a) AICrN/TIAIN, and (b) DLC coated tools,
at the cutting speed of 50 m/min, measured by a
coherence scanning interferometer.
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Fig. 2 Surface topography of Al/Fe multi-material
machined by a (a) carbide tool, (b) AICFN/TIAIN coated
tool, and (c) DLC coated tool, at the cutting speed of 50
m/min and cutting distance of 3220 mm (d) Surface
topography of the material machined by a AICrN/TIAIN
coated tool, at the cutting speed of 100 m/min and
cutting distance of 3220 mm

T E & 25 pm, 1E 230 pm DIYERBTER STV S (K
1, a ¥, BRI TIL FSW 2k - T&BRUEE WA
BRENTEY, ZOfEER TOH T EERENEIRIICHEST
LiceE2 5, —F., BRELUSNOER CTIIEIHEIGIH &
R LT, REMHROZE LWEMITIR O h o Tz,
X3k, TRERBIUIMIEHEAZESE-E EDOMI
HOREHMETH D, IHIPHOBRE ClHETL L, =
—7 4 v NLEOBAIZ, REMIB/NE RoTz, ¥
T R T EOYIHBEEE 100 m/min DHF-AIZIE, TEOK

,g 9 T T T T
B

= AL Cutting distance | él L <o
] | H70mm [
Cg 3 [1 3220 mm I
a
o [
£ ot | .
=)
=) | | ]
2 |
8 1r [ .
5 [ﬂ |
o s J
=2 |
2] | | 1 | |

Carbide AICrN DLC Carbide AICrN DLC

Cutting speed: 50 m/min  Cutting speed: 100 m/min

Fig. 3 Surface roughness of Al/Fe multi-material
machined by various tools at the cutting speeds of 50
m/min, and 100 m/min
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Study on Cutting Method of Multi-materials

Digital Manufacturing Section; Noritaka KAWASEGI, Functional Material Processing Section; Hideki YAMAGISHI,
Shigeki KAKITUCHI and University of Toyama Noboru TAKANO

We investigated cutting characteristics of multi-material consisted of aluminum alloy and carbon steel. The milling experiment
reveals that the tool wear affects the surface roughness on the steel machining area rather than the adhesion on the aluminum
machining area. As a result, AICrN/TiAIN coated tool, generally used for machining steels, is superior to non-coated and DLC coated
tools, generally used for machining aluminum alloys. A regional tool wear was observed at the boundary of aluminum and steel

machining areas, resulting in generation of rough surface at the cutting speed of 100 m/min.
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