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This paper details a new ultra-precise turning method for increasing surface quality, “Multi Point B
Axis Control Method.” Machined surface error is minimized by the compensation machining
process, but the process leaves residual chip marks and surface roughness. This phenomenon is
unavoidable in the diamond turning process using existing machining methods. However, Multi
Point B axis control uses a small angle (<1 °) for the unused diamond edge for generation of
ultra-fine surfaces; no machining chipping occurs. It is achieved by compensated surface profiling
via alignment of the tool radial center on the center of the B axis rotation table. Experimental
results show that a diamond turned surface using the Multi Point B axis control method achieved
P-V 0.1 um and Ra 1.1nm and these ultra-fine surface qualities are reproducible.
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(a) Cutting mechanism of 2 axis control method

(b) Photograph of cutting surface by tool chipping
Fig. 1 2 Axis control method
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Fig. 2 Diamond tool waviness error

(b) Cutting mechanism of multi point B axis control
method

Fig. 4 Multi point B axis control method
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Fig. 5 Ultra-Precision diamond turning machine
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Fig. 6 Ultra-Precision diamond turning machine
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Fig. 7 Experimental result of surface form error

Fig. 8 Wear of bite edge

Table 1 Surface roughness
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(d) 4" cut: Ra 2.3nm
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(e) 5™ cut: Ra 1.1nm

(f) Surface roughness

Fig. 9 Experimental result of surface roughness

WAZ7|(Ra) LInmZ Z21Z%E 7F3He] T3PS
& Sk

ol wed BFA ZtewE HEE A5
vd Hgo] B Fe VAR T AR
Ao Hg B Frvbdel gl HAad)
so] ZiuxEW 7hgol 7heds dEHeE g
skt
4. &

B oERidAe 24U tEA 2uxEW
7beE flste]l A= WA v BHA 7t
e ASrstal ol Wd e ddS A8
o 7 Ay 2ARAgTREd T aTE e 98
AUEE WS flste] gdeat RATE S
AAH R ks ojof s, o] AN T2
AbgRFol Skl weEl el whde] HAk St
sto] ®HZEE7F AHH R ofstE s gelsiglth
ol 7]Ee] 25 ¥ ©@dA BF Aol JteWem
T FUREE F7P7dE dAE A= A
= ¢ T

upeba, B omwolAM AldE B3 BHAIO]
beie A A, AREA 2 MER o

REFERENCES

Ju—

Kim, Y. B., “Improvement of Surface Roughness by

Tool Axis Control for Diamond Turning Machine,”

M.Sc. Thesis, Department of Mechanical Engineering,

Pusan National University, 2014.

2. Kim, Y. B., “Method for Working a Workpiece,”
KOR Patent, No. 10-2014-0052892, 2014.

3. Hwang, Y., Park, S. S., Lee, K. Y., Won, J. H., and
Kim, H. H., “Tool Locus Analysis of Ultra-Precision
Inclined Grinding,” J. Korean Soc. Precis. Eng., Vol.
26, No. 11, pp. 35-40, 2009.

4. Lee, J. K, Je, T. J, and Lee, E. S., “A Study on the
Micro Cutting Technology for Mirror Surface,” Proc.
of the KSME Spring Annual Conference, pp. 767-770,
1993.

5. Hwang, Y., Kim, M. J., Lee, H. S., Kim, H. J., and

Kim, J. H., “Ultra Precision Grinding of Tungsten-

Carbide with B Axis Angle Alignment,” Proc. of

KSPE Autumn Conference, pp. 469-470, 2009.



