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A Study on the Surface Roughness in Ultra-Precision Cutting of Electroless Nickel

W. S. Kim( Mechanical System Design Eng. Division.,, WKU), D. H. Kim( Mechanical System Design Eng.
Division., WKU), Y. Namba(Mech. Eng. Dept., CBU in Japan)

ABSTRACT

Ultra-precision machining was carried out on a electroless nickel materials using single crystal diamond tools. The
effects of the cutting velocity, the tool length, the tool nose radius, the feed rate and depth of cut on the surface
roughness were studied.

In this paper, the cutting condition for getting nano order smooth surface of electroless nickel have been
examined experimentally by the ultra-precision machine and single crystal diamond tools. And also, the surface
roughness was measured by the three dimension

Key Words : Ultra-precision cutting(Z273 2 %2}, Electroless nickel(F 48] 1] #), Surface roughness(E.H7 4 7)),
Single crystal diamond tool(%t A% Cholol2= FT)
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Fig. 1. Ultra-precision machine
(Made in TOYOTA)
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Fig. 2. Equilibrium diagram of Ni-P
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Table 1 Specific of Single Crystal Diamond Tool

Nose Radius (mm)| Rake angle(®) | Flank angle(®)
1 0 5
3 0 5
5 0 5
10 0 5
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Cutting speed : V=2m/s
Feed rate : £=0,5um/rev
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Fig. 3. Relationship between nms and Nose radius
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Fig. 4. Relationship between rms and Feed rate
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Fig. 5. Distance between the fulcrum
and the cutting point
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Fig. 6. Relationship between rms and L
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Fig. 7. Relationship between rms and depth of cut

34 AAEEC BE FUALT)
Aah BAE e
AFANE ANEE

7hatA sel hE

o] Z7}ol| ula} A abz go)

guo 9% &

=

o shAw, Qdel @ae] 2R FAEe] A
chn & o, dagd gake) 3ol o g dabel e
i AaEEst dskden gEd daae
e wgata] & AoR By dIE g
Fig. 8& 48] Uil = Lﬂaﬂﬂ-@&éz
s #AE detan
2.0
— Nose radius :10mm
E ced rate : f=0.5um/rev
! Feed rate : £=0.50m)/ |
E
g 1.0
5 [—%0—o00—00——
g 05f
£
@ 0.0 1 1 1 1
0 1 2 3 4 5
Cutting speed V {m/s)
Fig. 8. Relationship between rms and
cutting speed
QMRS 10mmel FTE olgdte ol

Azd el gl
gl WAl
1arglol 7k kel el FTok F4E
, :Lﬂoﬂ Lq,a]_ 74/&11?51‘5
gael 7hpuel BUAAYE Y

g7 A 7FFo] o] Fo|R

=

[e]

Roz o&9

541

0.5um/rev,
0.8m/s ZHE] 3.6m/s7HR] W EAIA 7FHA
Yag
Hege

>
ko

;
go ol Jb

Akl 24 2

lum]

-0 4

Asarelth A Aok AabEEst
ERALY] ge 2 AT molA

o N o Ho

&2

A9domn A9

TE B9E Uehd Zo

L.

o 4%

)

CUABRE g

Fig. 92 Fx& A&

©

Fig. 9. Photograph of machined

surface
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