Frictional characteristics of the surface formed by
machining combined with laser heat treatment
(2nd report) : Surface formation mechanism at
cutting and influence of lubricant viscosity on
static frictional force
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Frictional Characteristics of the Surface Formed by Machining Combined
with Laser Heat Treatment (2nd Report)
(Surface Formation Mechanism at Cutting and Influence of Lubricant Viscosity
on Static Frictional Force)
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The authors have reported that the micro wavy surface formed by machining combined with laser heat treatment
have higher static coefficient of friction compared with the surface finished by polishing or cutting. Therefore, this
study was carried out to clarify the surface formation mechanism in order to control micro wavy height and the
influence of lubricant viscosity on static frictional force. In practical use, high viscosity lubricant is used in wet brake to
prevent oil leakage. At cutting after laser heat treatment, when the higher thrust force was, the higher micro wavy height
was obtained. Thus, decreasing cutting speed or increasing feed rate, the obtained micro wavy height became higher.
The static coefficient of friction of surface finished by polishing was decreasing with lubricant viscosity. This tendency
was also seen at micro wavy surface. However, the static coefficient of friction of micro wavy surface was constantly
higher than polished surface regardless of lubricant viscosity.
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Table 1 Cutting conditions

Work A5056(Hv45),
SS400(Hv130)

Cutting speed: v 40~200 (m/min)

Feed rate: f 0.10~0.20 (mm/tooth)

Depth of cut: d 0.2 (mm)

Coolant Machine oil (Tonna S 32)

Table 2 Laser irradiation conditions

Work piece S45C (annealed)
Absorbent Carbon powder
I(i:ﬁgter Laser power: Q 500 (W)
20 Pitch: P, 0.6 (mm)
Scan rate: S 10.0 (mm/s)
Fig. 1 Cutting model simulating cutting of laser heat
treated workpiece
2.0 12.8
Amplifier % [ -&Hﬁt\&ﬁ@
g | Size: 1010
Board spring s | Load: 24N(0.24MPa)
e 10} J6.4
g i .
s |
=
g |}
5 0 L 1 L 1 . I 0
-05 0 1.0 2.0 3.0 4.0
Times ()

Fig. 3 Example of output signal in friction tests

Fig. 2 Experimental setup for friction test
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Fig. 4 Cutting force and shape of the specimen

Fig.5 Distribution of Vickers hardness and profile curve
after cutting of heat treated carbon steel
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Fig.6 Cross section of SS400 and A5056 after cutting

Fig. 7 Influence of cutting conditions on thrust force
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Fig. 8 Influence of cutting conditions on thrust force
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Fig. 9 Relationship between of micro waviness height
and cutting force
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