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An Estimation of Surface Roughness from the AE Signal in Surface Grinding

EX|S(B2A] MY AHSE), oM (ST A ATH), AR MR cfstd), ol FSH(S MO ch&h)
Ji Bok Song(Pusan Univ.), Jae Kyung Lee(KIMM), Jae Seob Kwak(Graduate School, Pusan Univ.),
Jong Ryul Lee(Graduate School, Pusan Univ.)

Abstract

An estimation of surface roughness value is a very important and difficult issue in grinding process.
The definition of the D.ARF(Dimensionless Average Roughness Factor) has been made including the
absolute average and the standard deviation that are the parameters of the AE(Acoustic Emission)
signal. The theoretical equation of the surface roughness applying the D.ARF has been derived from
the regressive analysis and specified with respect to the availability through the experimental approach

on the machine.
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Fig. 3 Standard Deviation of AE Signal
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Fig. 4 Surface Roughness Value, Ra
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Table 1. Data for Linear Regressive Equation

Table 2. Error Rates by Using D.ARF

. |Absolute) Standard | 1, ) b g\ (Measured) Estimated Ra | Measured Ra | Error Rate(%)
No)\| Average | Deviation Noy
1 [ 1372708 | 0852103 | 1610965 055 1 05520 0,550 0.37
2 [1.207983 | 0783103 | 1.542558 053 5 0525 0530 08
3 1276798 | 0805782 | 1584545 0.49
4 [ 1.083836 | 0807154 | 1342786 058 3 0.5429 0.490 10.80
4 0.5457 0580 5.89
5 0.5369 0510 5.28
1234451 ] 0775400 | 1501816 056 61 05498 0570 362
. AT Re) Re
1367225 | 0.851851 | 1.605006 0.68 7 0.5459 0.620 11.95
1117895 | 0839031 | 1.332364 053 8 0.5571 0.400 39.27
1226445 | 0779015 | 1574353 056 9 05361 0540 0.70
10 05474 0610 10.25
Table 16 A¥2 E3le] Aojxl AE AEel Ao 1 05334 0.480 11.14
H, #FH2 2@ olzxry A" DARF, 2 12 05559 0570 245
T FEALS] 2AANNA FAF 244 B@AR 13 0.5263 0.460 1441
7% Jehl9 Fig. 591 D.ARFst 344 BdA4 14 0.5470 0.540 131
719 #AE Jeldch 2" & 71 A= AA 15 05428 0.530 2.43
W oolsd @A A AFHolmz A2AFW o1 o544 0550 55
(Least Square Method)2 ol&3to] 3748 F3
N 17 0.5454 0,560 2.59
W AE AziY ERALsE dFel s, Y YT S50 o1l
23 sA@Ae gex B ' : :
19 05353 0.530 1.00
[ = [
Ra = (34.42%D. A.R.F—0.245)/100 ......... @ L2 05 0.560 367
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Fig. 5 Relationship between D.ARF and Ra
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Fig. 6 Experimental Set-Up

Table 2. Specifications of Equipments

Equipments Type & Features

Grinding Machine || Spindle Speed : 2800 rpm

Spindle Motor @ 0.75 Kw

SN A-82

AE Sensor Wide Band

Pre-amplifier 40/60 db Selective Gain

Physical Acoustic Cor. 1220A

Hitachi Denshi, VC-6023

Oscilloscope 2 Channel Digital Storage
High Pass Filter 100 KHz

A/D Converter 12 Bits A/D Resolution
Personal Computer| 486DX2-66

AE A3 ¥ B9 (Wide Band) AAME B3l 7
ZH 3 A5 gA=EE AL WA fYte] =g
4 X (Pre-amplifier) & ©l8-3ta AEE 60db 5F3l
o9, AFEy F3E AAHASA slolH2 H
E](High Pass Filter)2 100KHzol4}9)l Asnt 3
=2 3. FEHT A= AE AES #3237
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Table 3. Experimental Conditions

Factors Experimental Condition
Wheel Speed, Vs 1320 m/min
Workpiece Speed, Vw 5 m/min

Depth of Cut, h 10 ym

Coolant Not Used

Cutting Method Down Cut

Table 4. On-Line Error Rates by Using D.A.R.F

™ Estimated Ra | Measured Ra | Error Rate(%)
1 0.5606 0.56 0.12
2 04734 0.58 18.37
3 0.4162 052 19.96
4 0.3450 052 33.64
5 0.4767 0.56 14.86
6 0.4659 054 13.71
7 0.5265 054 2.49
8 0.4863 047 3.46
9 0.5260 053 0.75
10 0.4288 0.59 2731
11 0.4234 057 25.71
12 04111 057 27.86
13 0.4086 0.51 19.88
14 0.4006 0.52 22.96
15 0.4298 0.54 20.41
16 0.4534 051 11.09
17 0.4621 0.50 757
18 0.3981 054 26.27
19 0.4909 0.49 0.18
20 0.4576 0.52 12.00
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Fig. 7 Measured Ra and On-Line Estimated Ra
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