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Abstract: Recently, as the demand for high-precision parts increases due to industrial development, a machine tool system 
for ultra-precision machining and polishing has been actively developed. As a result, there is an increasing demand for 
ultra-precision surface roughness along with dimensional processing. However, due to the increase in processing time due 
to the demand for ultra-precise surfaces and enormous facility investment, it is difficult to secure competitiveness. The 
polishing process using the abrasive film in super precision machining has been applied to machines, electronic devices, 
aerospace, and medical fields. Super finishing using the abrasive film which is applied in the industrial field recently can 
achieve high surface roughness in a short time. Super finishing using the abrasive film which is applied in the industrial 
field recently can achieve high surface roughness in a short time. Also, application of industrial field is increasing due 
to advantages such as low noise and low dust. Recently, researches on stainless steel having strong resistance to 
corrosion, heat resistance, heat resistance, toughness and weldability have been actively conducted with respect to the 
nuclear energy industry or marine development. Therefore, in this study, surface roughness and residual stress were 
measured after SUS304 polishing using dynamic analysis of film polishing apparatus and polishing film.
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Item Specification

Oscillation speed 1~4.6 Hz

Film feeding speed 0.1~1.8 rpm

Contact pressure 1~5 MPa
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Item Specification

Shear modulus of material 8000GPa

Mean diameter 19.5mm

Number of active coil 4

Free length of spring 30mm

Compressed length 18mm

Wire size 2.5mm
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Fig. 4~6 .

, 
. , 

.

depth, oscillation, feeding 



- 19 -

speed 3 
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Table 3 .

30, 16, 9 BW CUT EP-703G
. 27

GC #600 . 
GC #1000 , 

GC #2000 . Fig. 7
SUS-304

.

NO. Depth Oscillation Feeding speed
1 2 1 0.5
2 2 1 0.5
3 2 1 0.5
4 2 2.8 1
5 2 2.8 1
6 2 2.8 1
7 2 4.6 1.5
8 2 4.6 1.5
9 2 4.6 1.5
10 3 1 1
11 3 1 1
12 3 1 1
13 3 2.8 1.5
14 3 2.8 1.5
15 3 2.8 1.5
16 3 4.6 0.5
17 3 4.6 0.5
18 3 4.6 0.5
19 4 1 1.5
20 4 1 1.5
21 4 1 1.5
22 4 2.8 0.5
23 4 2.8 0.5
24 4 2.8 0.5
25 4 4.6 1
26 4 4.6 1
27 4 4.6 1
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Fig. 8~10 Fig. 11 .
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30 Ra 0.071 , Rmax 1.669
, 16 Ra 0.064 , Rmax 1.558

9 Ra 0.041 , Rmax
1.427 . 9



- 21 -

.
3) , 

30 0.16371 deg 16
0.11821 deg 9 -0.0061 deg 

. 9
0 Residual stress free 

.
, , 

. 

1) 3M, “Products Catalogue-Roll Grinding Superfinishing 
and Microfinishing System”, USA.

2) Yoshiharu Namba, Hideo Tsuwa, “Wear Process of 
Abrasive Belt-Studies on the Belt Grinding(3rd 
Report)”, Japan Society of Precision Engineering, 
Vol. 38, No. 2, pp. 202-208, 1972.

3) K. Susuki, “Development of New Mechanochemical 

Polishing Method with a Polishing Film for 
Ceramic Round Bars”, Annals of the CIRP, Vol. 
41, No. 1, pp. 339-342, 1972.

4) Shizuichi Higuchi, Shigeru Akao, Yoshio Saito, 
Tadaaki Hanaoka, “Finishing Performance of 
Lapping Films Applied to Cylindrical Surfaces”, 
Internation Journal of the Japan Society Precision 
Engineering, Vol. 28, No. 2, pp. 117-122, 1994.

5) WANG Wei and YUN Chao, “A Path Planning 
Method for Robotic Belt Surface Grinding”, 
Chinese Journal of Aeronautics, Vol. 24, pp. 
520-526, 2011.

6)  Jihao Duan, Youmin Zhang, and Yaoyao Shi, “Belt 
Grinding Process with Force Control System for 
Blade of Aero-engine”, Journal of Engineering 
Manufacture

7) Kim, H. B., Kim, K. S., and Namgung, S., “A 
Study on the Mirror Surface Finishing of SM45C 
using Micro Abrasive Film”, Journal of the Korean 
Institute of Industrial Educators, Vol. 22, No. 1, pp.  
190-198, 1997.




