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Reducing the Non Grinding Time in Grinding Operations(2nd report)

~Decision of Dressing Chance and Depth by the Direct Measurement of Grinding Wheel Surface-

Sun Ho KIM*, Jung-Hwan AHN**

ABSTRACT

In general, grinding is one of the final machining processes which determines the surface quality of
machined products. Since the ground surface is affected by the states of grains and voids on the grinding
vheel surface, the wheel should be dressed before the machined surface deteriorates over a quality limit
"his paper describes a systematic approach to decide a proper dressing chance and an optimal dressing
depth for the working grinding wheel. An eddy current sensor and a laser displacement sensor are used to
measure the loading on the working wheel surface and the topography of the dressed wheel surface respec-
t vely. The dressing chance can be properly decided through the relational locus between the amount of
loading and the machined surface roughness. An optimal dressing depth to guarantee the less wheel loss
and the higher wheel surface quality is decided through the analysis of the variance of topography for the
dressed wheel surface, which decreases at three different rates according to the accumulated dressing
depth.

Key Words: Wheel Loading(:t%3), Dressing Chance(Z#4 A]71), Dressing Depth(E#4 &),
Eddy Current Sensor($+3% 44}, Relational Locus(43#3), Topography (EX125)

1.4 B 39 el § LT ERGH A JE3}7] w2l A2t

FAelle #7189 =44 2Adol Fas doh 944

AA7LEE 7IAZEE S s @A e Sole g eE Bold FA-E =44 A7) 2 =ddFe 2% 2 vt
&, AN7keEe AFY) o FPH =T AES F2 FAE SU A7 AFY FAE FA 4E ¥
2 9%e FA g AAkEEe 289 A # 7] A Ho w8 g ol tiFEe At

© o RRALTE AFRATY
o pyuga ATy

101



i,
o

2
ofy
i

Aol A =G L F2 SHE AR st
B8 712F Fol ditAeln}. o Wy o
=44 A9 o &S F5M] AAME A4FA =
£ ERYHE Frlshe 71gd dig A7 Basin,

7hEde 2 d¥E niA e £EUY A E 22
371 A8 B2 g7t ol go AL Pere
AA7EFA BAE RS AU E B £E9
FhE FHAAGY, AE 459 A gt MHE o
43 £EHe] eHETFS FHAAU?, =dA 24
3 AE AUAEE o] &3 289 £33N E FH3ke
ATFO7F 2o sk 2y A 2
719 72, AX AA4A § FE 879
AR AHAQ oz E Holxe WAV E(Inten-
sity) & o] &3te WY, F0) WAHE o33 =EUA
o] s Ao} YAt A& BEse WEOO, M
FRAE B oRIFE ARSI 7, L7

¢

ANE o188 £8 £ P, AL olee
WemEe] @] gou, 2PNUAH 4AEA 5
sl @ 37t wol Polgle Aol

Hato Mg w7pFAIREE FE2t, 293 o} (Spark
Out) ARt § A2 F ke H7tFAH =4
A, 282A % %3 (Conditioning) T3 M L3
uj 7L g A|Zte] glom  old i AT El 9o %
o} 12 B A Zo e ARG S 2RAAG =Y Al
2D sy AR A o3 HAFATE GE] A4,
AN T 7128k 2EAAE AAE 58 AHd =
g4 A7l 2 AA sy FE AFste =a A A

23 AT7E PPt ol & H, AFANE € F

Slof AAs] 25D EHYFE NAZH02 4
2Rz 259 49F AFAT 259 A4S

a4

o g % (EEFEDT £l o o]t
(BFHHY 72 d2d w493 /13 28R4
719] 74247 (Relational Locus)€ 3 =4 A7
2 2390 =3 £EH] TALHE d47]9 Heol B
Aol A F FolA HAANE o] 3 S stm, 334
EX 9 (Topography) 2 FAATH HAY =ad %

9 ARL J|F £EHy EXadue ¥AHVariance)
3 zHAFd) uE 8wz dAS B dYee W

B AR, & =R ol WEEd i 4
3 FHES g

102

Al ol
S

H

2. B3N 7 Mef

olr

A7, 71, ZRAE 78 £5Y $5E gAY vt
3 (Glazing), el FHo2 A% #H ol 93 71F 9
&9l A3}, A4 wold (Burning) 22]x 2FA ] o3l
of oig YAt g A &} gupeg A4z
o8 F4AA Aol A AL, ZELS AP
& FHgloly} npdo] dAE o] AMAYo] AA A4
e dAte 2oA Wita A2g Azt 7HEE 998
A 2o} oY@ w43 A 5ol o v 2599
o] F7HAY %89 A WA oz Mgy, Lo
JHEE ol 2B F4dE & 4 oA "o olEA A
AZgo] B H e AR AWE Adsiy, A =84
Foz sl Pt JRE REAAAES A g}
gt F2EY BHS & & 4o ol =44 A
T £EXY 729 HalE Fig. 19 YA

Grain Bond

Bond
Void

(b) Dressed Wheel
Fig.1 Schematic Structures of Wheel Surface
=dd A7l A9 A2 7HEEE Egly,
z7) A JHe BolEA =, A8
23 s g MY =gy Za 2 uE SHOA
sigA Al ok g HEE =dlY dFge A o=
A=Y =i S & AA7E 2Aste doith

i, ol

43¢ 9e L5AIelN ZANAReE 59



241 3 A #1478 A8Z (19972 8Y)

Laser
Displacement

Eddy
Current
A Sensor

Sensor Sensor
Controller Controller
T I
| A/D Converter —|

Fig.2 Experimental Setup

folem 4¥AA FAE Fig. 20 eI g4ty
Y F##4&£Ee 1,790m/min(2,158rpm) 28| 2 o|$%
©1: 0.5m/min2 nAs] d¥Fon AL £EL
W2 60K7V(127X264X25m) oW AR 2 SCM47}
H-Hot =4 B3 1.5mE 2E tololrs =
YA E o] 48] F2E% 1,790m/min 21 o)EEE
[,000m/min Z7]A FY= i},

9 FHI2 48] A GAFANE FFo|
22eme] 3L 7FA Fakrrt 12619 AA 7} AFEE e,
Ee gk ol &3l £EXHY vHIFE EHYD. &
EUAEHE £33517] 9 #old WA E A4t
7 qolE Aol AXFem, 30m 71% Aol +3m
] ZAUHE 0.2m BT 50| 7158 AA7t
~H-EAT AHEE AME HeolA We Wao] 35X20
me W AA AHoyzlelA Hd 20mE RAUS £ET
F. 2% 2E JHPHE dojn AHAAd o)
dédog 249 £EZUL EXIYIE FY3)

=0
2

Table 1. Specification of experimental apparatus

- Toyoda GU28-50(UPN)
Spindle Motor: 3.7kw

- LASER Displacement Sensor
t C-2440(Keyence, JPN)

+ Eddy Current
EX-422(Keyence, JPN)

- Photo interrupter
EE-SPX(OMRON, JPN)

- Roughness Tester(Taylor
Hobson, Form Talysurf 1201,
UK)

- SCM4

- WABOK7V(Samyang, Korea)
127x264X25mm

- Grinding Wheetl Speed :
1,780mm/min(2,158rpm)
- Infeed: 0.5mm/min

Grinding Machine

Sensors
% Instrumentation
Device

workpiece

Srinding Wheel

Srinding
Conditions
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¢, : Exitation Magnetic Flux
$, : Reflection Magnetic Flux
L, : Sensor Inductance

R, : Sensor Resistance

L, : Equivalent inductance
R, : Equivalent Resistance

Fig.3 Concept of Wheel Loading Measurement by Eddy Cur-
rent Sensor
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Fig.5 Variations of Loading and Machined Surface Rough-
ness versus Accumulated Removal
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