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A Study on the Experimental Analysis
of the Automatic Fine Polishing System

Gyun Myoug Park,* Jin Hee Jang,** Chang Soo Han***

ABSTRACT

Now a days, securing skilled workers is very difficult due to the hardworking environ-
ment, This situation will be getting worse in the {uture and also that makes the
dies/molds industries difficult. In this research, the automatic fine polishing system
which can be directly attached to the spindle of CNC machine is proposed and analyzed.
The system is also controlled by the NC program data created by CAD/CAM system. The
usefulness and effectiveness of the developed system are verified more detail through
some comparisons between automatic and manual polishing experiments. The experiments
show that the automatic polishing is a more useful and effective process than manual
one. For the application, this system can be easily used for the polishing process in the
area of any fine surface,

Key words : Polishing process(®H52 #4), CNC machine, CAD/CAM, Automatic fine polishing
system (4% 29 g2 )
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Fig. 2.1 Automatic fine polishing system
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Table 3.1 Specification of the test material

7"TV Monitor core 50% 105145

Table 8.2 The conditions for cutting process of the
test material
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Table 3.3 Basic data of CNC Milling M/C

NG B/
Working Surface (LXW) 1600 % 1600mm
Max. Long 1050mm
Max. Cross 560mm
Max. Vertical 560mm
Cutting Feedrate 10~2000mm/ min
Rapid Traverse 10,000mun/ mmin
Spindle Taper NST No. 50
Spindle Speed Range 303150 rpm
Spindle Vertical Travel 100mm
Head Swivel Angle +30deg.
Spindle Drive Motor AC 15kw/1lkw
Feed Motor (X, Y, Z) " DC18kw
Spindle Lubricate Motor 400w
éhdeways Lub. Motor BW
Machine Net Weight 8000 kg
NC Controller Model FANUC 9A

F‘ig. 3.1 Cutting process of the test material
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Table 3.4 Input parameters for the DUCT

Tool Radjus Value
Names of DUCT s to be Finiched Surface Name
Machine DUCT with TRIM set(Y/N)
Block Size Machining Boundary
SAFZ Height Maximum Height
Thickness Allowance
Direction of Tool Path
Y-5tep over
Use a Constant Step Over(Y/N)
N-Tolerance
Step Over Pick Feed Amount
Machining Tolerance Cusp Tolerance
Start Machining Point
1=Low X, Low Y
Start Corner 2=High X, Low Y
3=High X, HighY
4=Tow X, HighY
Cut in One Direction Only(Cone)
Mark Visually End of Each Pass(Mark)
How Many Sub-Block Along X Axis
How Many Sub-Block Along Y Axis
Core Name to Keep Pictures on Disc File Name
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Photo 3.5 Surface state of automatlc fme polishing
process
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Table 4,1 The conditions for manual polishing

20 108 134
File5 File Polishing 40 142 104 125
#180 Oil Store 30 1.35 9.5 115 Wet
#240 " 40 0.92 6.9 9.3 ”
#400 " 30 077 58 72 "
#800 N 40 0.50 44 53 "
#600 Sand Paper 40 0.19 10 13 n
#3800 " 40 017 09 11 "
#1000 1 30 0.16 08 1.0 "
#1200 " T30 0.154 07 09 Dry
#2400 " 40 0.15 0.66 08 "
L Total Processing Time360(6h)
E AHES] A AY nt3g WE A AAsE 1A% £ BHANE Zol7t 9FE ¢ F vk 2

PET e fAE A9 LR U1 e ddE
Thed we AAY AW OEdL 44 ) 9%
AG el At &g AudA: A a2
E AA g 27] A} DL 58 FEof o3t
ojfeizion o 408 Fx LaH 94EF 27
HAARHANN AAGEEY £4EEe G At 2
ol AHEFT ALY B=e net th2d e
Atde] Eedd 939 K% (pattern) & 23 =

Table 4.2 The conditions for automatic polishing

A ARz 22 Ahld HE S7ALEE |
®# B9 Table 4. 13 Table 4.29] vehd vieh 2
ol AF BAAAIY AN 42§ Zolsl UL &
F A F Abge] 641 B A% Zvjol ol o}
4 Ade € U1 9& B9 ohiE} A £ 98
tEE 2 Ra 1.0m o3t ME o o4ty ®W AR
7] AL A A7t 225 o Ivke A4S
A0E F71 ek

ﬁ% i g X?‘f "C #

Final Machining Stage 20
#200 2000 200 150 4 0.37 2.60 312 Diamond paper
#400 2500 300 20 3 0.25 1.70 1.78 ”
#800 2500 360 60 2 0.105 072 0.86 ”
#1500 3000 360 30 1 0.05 0.31 0.37 Soft Lap
#2000 3000 360 30 1 0.027 0.16 0.20 Lapping Film
Total Processing Time 360(6h)
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Surface Roughness
Surface State

ITEM  |[Result Data] Dim.

Range 25 pam
Ac 025x5 | mm

Ra 0.15 #m

Rz [DIN] 0.66 sm

Ronax[DIN] 0.8 am

Fig. 4.3 Surface state and roughness of manual
polishing
(Tool Makers Micro Scope(x40))

Surface Roughness
Surface State

ITEM  [ResultData] Dim.

Range 25 pm
Ac 025x5 mm

Ra 0.027 m

Rz [DIN] 0.16 m

Rmax[DIN] 0.2 #m

Fig, 4.4 Surface state and roughness of automatic
polishing
- [Tool Makers Micro Scope(x 40))
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Fig. 4.5 The final surface roughness for manual
polishing
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Fig. 4.6 The final surface roughness for automatic
polishing
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