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Frictional Characteristics of the Surface Formed by
Machining Combined with Laser Heat Treatment
(Efficient for Static Frictional Characteristics)
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High coefficient of friction and wear resistance are required for a mechanical brake. Especially
in a wet type brake, a rotor has necessary Lo contact with a pad directly to acquire high frictional
force. This research is carried out to investigate the surface property with high friction coefficient
of force in wet condition. The micro wavy and high hardness surface combined machining laser heat
treated carbon steel, Laser heat treatment on the surface is undertaken by carbon dioxide laser. The
characteristic of friction of this micro wavy surface is investigated to compare with the surface
finished. The surface finished by cutting after laser heat treatment have higher static coefficient of
friction compared with the surface finished by polishing or cutting. The smaller laser scan pitch
becomes, the larger static coefficient of friction is obtained. When the angle between friction
direction and laser scan direction is 45°, the largest static coefficient of friction is obtained.
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Fig. 1 Photograph of Laser heat treatment areca

Table 1 Lascr irradiation conditions
Work piece S45C
Absorbent Carbon powder
Laser power 500 (W)
Spot diameter 1.0 (mm)
Scan rate 10.0 (mm/s)

Table 2 Cutting conditions

Tool Cermet (SECN1203AFTN1)
Workpiece S45C (Annealed)

Cutting speed 78.5 (m/min)

Depth of cut 0.2 (mm)

Feed rate 65 (m/min)

Coolant dry
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Fig.2 Shape and profile curve of the specimen
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Fig.4 Output signal in friction test
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w : contact width
h : concave depth

p : laser scan pitch

Fig.7 Mechanism of alter on the static
coefficient of friction

0.5 —
= : Cutting after heat treatment
(Pitch:0.6mm)

04

P % 7~ Laser scan direction

Feed direction

1 1 1 L [ N | L 1

0 10 20 30 40 50 60 70 80 90
Laser scan angle & deg

Influence of Laser scan anglc on the
static coefficient of friction

=]

Coefficient of friction

Fig. 8

L—HFEEID Ly FERELLTDE M LR IR
EOMyAREICEHTHZ LiZ25.

B 8 i L—VERANFERER~BIIFTER
oW TRT. BEREFmICHLTL—Y EfFBEK
ES LTV LAERGAEIIRML, v —FETH
M 45" DIFEICEXKEE LY, LN+ 3 L
BB bt

L— Y EEREILLDBEREREEOT(LICONT
i, B9 1T OEEER T T x4 B (B D HERb s
DRSS 1, QEERGTMICET 32 MEHOBRMEX
w, BEBEHITVWHIENEZLRS., L—F
EEFEAN 0° H oM+ 5 &LERFEIZAT DN
HoRkkRI(L—TEEAZ 0, ERX /1ET5H
LEHERSIXIsing £REND. ) BENT B0, B
BAHENZBIT MM EBFEMOEME S (L—WE
EHAG, HEAMEw LTHLEME S I Iweosf LRE
N5, ) BELT3 ZhbL—FEESOHEMZE
LRRVER T AEMESRT 2 2OERNL, L—F
EERAOTIICH LEFLERFERKIIC— 7 EZRL,
FERAICAZRIZBOTIIL—HEEAN 45° 05

: contact length

: reflection contact length

: contact width

: friction direction contact width

T~ ~

Friction direction

Fig. 9 Mechanism of alter on the static coefficient
of friction
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