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Evaluation of Machining Characteristics of the Micro Grooving
for the Mold of PDP Barrier Rib
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JL Abstract f

This paper describes the machining characteristics of a developed micro grooving machine, Experiments have been
conducted on the various grooving condition such as spindle revolution speed, feed rate and depth of groove. V and
U -shaped blade tool and STD11 workpiece was used in this study. To evaluate the developed micro grooving machine,
AE signal obtained from each experimental condition was analyzed, and cutting stability was compared with the surface
state. As a result, this study presented the process to optimize grooving condition and possibility of application of AE
technique in groove machining,
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Fig. 1 Compared shape of groove under steady &
unsteady state

H)&-0] G| g Zo)7] HeME 7hE e BUEFY &
Aolg ¢t dvt "4 Brpdsin

AE AAe w2 1258 ety aen 39 §4&
AR, 2AUHFAIY 7HE A BUHH g 2o
T Y0 B =B NE E 7}EA WAk AE 439
EAE gobsty| Y3 3 )43 AE RMS metoe
& A3y A3 E4stglc)

Fabe 4 o] g3t Az Mol w3l ot E 7}
T Adete AnEAE AESNRL, AE_RMSE o438}
of AEAIS Y] 7|9 APAIY ETF o BAE 1
Astget.

Kannatey-Asibut= 47Hgo] ¢lolA AE 4159 i
AFE AE A1) dFod M5l o)y Az
A AE #559] AE RMS ke th3 Zo] FJaian®.

ar
AERM5=[1/ATfO V(D di]M?

o, 714 V(t) & AE Y415 (Raw Signal)& e m,

A4TE RMSE F3he HaA7E vehdch
3. A Ex| W dHY

Fig. 2& 71E Micro-grooving MachineS R o531
dck. MEE g 3719 Ade BIHE Q4 Adde=
STDIIS WAz ALgste] & 749 S48 Brles,
o ololEEst CBN 2¥0=8 372 AHgatel oo
& 7tgzdd OE uA 29 I4E B

A9 7tg 24& T8 Q% VM WeRe 53R
£12(25,000-40,000rpm), ©}4 4%(0.4-0.8mm/sec), E7-
& 70](100-300 x m)T& Z2Aste] AHE 5, AT
A 7F Hbum)e] WA ARE F T o St

& 71 Fof WAsk= AE A5 E 53] YalA F&



E=RERIAEE =

==% Vol.12 No.4 2003. 8.

E9) Fo| I3 A(grease)F 0]8-5t] AE AAIE F2}3
Az, Fol 4Ag A-5H(differential type) 22 S
s E4o] Y& Fupa Mo FUe ZeE ey

Motion Control

] 1 =
Grooving & E
s Signal Acquisition

3

»

E Signal Analysis

Fig. 2 Micro-grooving system

Table 1 Specification of developed-Grooving system

Factor Specification
Spindle (rpm) Air-bearing Max. 60.000
X-Axis Stroke: 1800
Travel length Y-Axis Stroke: 2500
(mm)
Z-Axis Stroke: 100
Accuracy X-Axis: £0.01
- Repeatability Y-Axis: +0.002
(mm) Z-Axis: £0.002
System size 3,000(W) x 2,000(D)
(mm) x 1,000(H)

Table 2 Experimental condition

Machining parameters

Workpiece Hardness STD11 (HRC 58)
¢52
Cutting Tool Diamond Blade
CBN Blade
Spindle revolution speed 25,000~40,000 rpm
Operation Down cutting
Tool feed rate 0.4~0.8 mn/s
Depth of groove 100~200 gm
Amplification of signal 52dB
Sampling rate (A/D) ¥z
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Fig. 3 Micrographs of Groove (In case of Diamond blade,
Feed rate : 0.6mm/sec, Depth of Groove : 150 2 m)

30,000rpm 35,000rpm
Fig. 4 Micrographs of Groove (In case of CBN blade,
Feed rate : 0.6mmy/sec, Depth of Groove : 150 72 m)
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Fig. 7 Micrograph of a mold (Spindle revolution speed:
27,500rpm, Feed rate: 0.6mm/sec, Depth of groove:
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Fig. 5 Surface state in accordance with depth of groove
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Fig. 8 AE_RMS characteristics in accordance with
grooving time
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Fig. 9 AE_RMS characteristics in accordance with depth
of groove
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Fig. 10 AE frequency characteristics in accordance with
grooving condition
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Fig. 11 AE frequency characteristics in case of burr
(Spindle revolution speed: 27,500rpm, Feed rate:
0.6mm/sec, Depth of groove: 150 s m)
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