S

Uy

nEMARENIINNITISuL

i

snemynwidy

v

ISR
EATTR T

les

o

AT E AR ERED

Sy lavsk s

-
.
=N

i B




» aw - av
saamyaeuidy dninemanenaminieiSunsien

HIQ AN

6
o e o ::a':{ ' N 49{
m?wﬁnquﬂﬂ?mummmLmzﬁﬂmzﬁquﬁ%mmammemmugﬂmmam

wiangadn  Tnagaed

?mmﬁwuﬁiﬂudqwﬁmqm?ﬁm:mmwﬁﬂqmsﬂ?mmﬁmm@umama‘mmﬁmﬁm
@199 IAINTINGAAMNIT  NIAITITAINITNARANNNT
AMZIAINITNANGRT 7 aInTniuwInende
Unsfinwn 2551

&

A1AN3IRIAINIOINININENAY

487021142



DEVELOPMENT OF MONITORING EQUIPMENT AND STUDY ON EFFECTIVE FACTORS
TO SPHERICAL GRINDING FORCE

Mr. Kritdipuk Goyadoolya

A Thesis Submitted in Partial Fulfillment of the Requirements
for the Degree of Master of Engineering Program in Industrial Engineering
Department of Industrial Engineering
Faculty of Engineering
Chulalongkorn University
Academic Year 2008

Copyright of Chulalongkorn University



Wadednenlinug nsWangUnTaduanIkaLaTANEaN19vTTadeNNug
y SO Ty
FIBLIILALITIUIUNTINAN

ae wiangsda Inagael

A1 AINITNRARIUNNT

21NN H AN UNUEUAN  HEoeAans1ansel As.aNTIE WARUALURT

ADIEAAINIINAEART QNAINTOINMI AN Ay aydR It dnudaruiidy

AUniiaeanN 19 ANHANUANGAFLT O U NN LTTWAR

............. o W AN RAMEAAINIINANARS

(SR4ANARTIANTE AT YEYAN LRARTTYA)
ADLENITUNTADUINLNTINUS

........................... C N lszsrungsunig

.............. “")m:mms

(8191357 9,899 UFT11197)



ngada Tnagad @ nisWmwigUnaniuansnauazAnwnanioziladeninaseunss

\R851ug1nsenan. (DEVELOPMENT OF MONITORING EQUIPMENT AND

STUDY ON EFFECTIVE FACTORS TO SPHERICAL GRINDING FORCE) 2.7
TN ANNTWUSUAN © WA.AT. ANTIE WAAUAILUAS, 206 NN,

247362
mu“ﬁaﬁﬁiwqﬂi:mﬁﬁﬂ (1) AnmanuSarenadauarénsnsileuiunuiinug

=<

ﬁi@mzmuﬂwﬁmmugﬂman@u way (2) LﬁﬂﬁwquﬂnmﬁmmmmmLmﬁﬁmﬂﬁi@ﬂizmumi
Bl x
\ReTIUgLNIINAN
nzauiun1sdnen 1ivan1sAneiuarie s iiia AENITBEIEIINIEN N LATITINAT03
[ a‘ o ¥ v L3 4“ v a i’/ s QI a v 1 « o ]
annunun g IdUsegnsirsesmaaaunanudn IngaasagUnsnlinin loun semefundu wiu
3297UTAY wazgUnenidause dedszneudag laurtuiines insesrenudoyyiniseq uas
paadiaalay Aldanudlunisiiudeya 10 Haddunil desaetedtyoyins TuauiEnsiuiuiag
FAnAnsgnUIARILIAAIUaT 21.0 adwas ianisidaslaaldaauiiaseuaudasiaus 200 D9
1000 $RUADUINUAZEATINITTIDUTUINUAILA 1 D9 60 HARINATAUNT
NANNTANHINLGN (1) ‘ummLﬁumu@uﬂ'ﬂmwm%umwﬁqnwﬁmiﬂ%uﬁummﬁq
sauAudn (V) uazdnsnsdenduinu () (2) pistueuiifatuiizdneasine 1dun neegula
i - X b . -
naanan niananiafades waznsanme  (3) nsResiugdlwlimsananazauiugaanangy
FAUANUTAUAZERTINITTIDUTUANU 111 AHNIFITALAN DR 300 D9 400 TaUABUNT danNsn iy
amsnslauduanu 1t 20 Radwnssiaui dusiu (4) aanseuanfinisdestugUnsanan s
1 dl A‘ < o [ 3 Q,/ a v o
WU HAANAINITITEUANUTA (N) LAZandnsIN17Ta1udwanw () Hualiusaluwuadududa

-0.92 ,0.49

WAL Fn = 23.5N 7 f

(FH) wazUsNAUNR (Fn) HANaAA9 DAMNANNUE Aa Ft = 1.46N 0P f°°

Fiatl RE Wil 0.584 ua 0.589 mud iy (5) anaziiidusadnsiitioniiqn Ae anuidasenay
1m 400 ifamifamﬁme:'é“mmmiﬂ@u%umu1 NAANATARUNN (6) BRINAIUWIY F/F (p)*?'i
Fduiuraunanianiz At Eseua U aTINGY wasTAuduiug Ao = 0.08N** fag
R°=0.906 (7) ArnuiGasenanda 200 sauseund Wdnlszans usadaaniuszninanisiass
(W) ﬁ@ﬂﬁ@mwiﬁu 0.732 UIRAW/HINY uaz (8) ﬁmwmwﬁmﬁﬁm@@@ﬂ (MRR) a=Auifudns

N9l UT U Tas A NANNUS IWITUAY Aa MRR = 16 + 491.5f fqel R° = 0.999

DAY AAINIIHBRAINNNG AT ANAR -

...................... AL AR AR Rt h T

A7N179%1 0 AAINIINARAAIVNNT ANLNETE 2.NUT AN NS NA A=

..................... A N

Un19Anm - 2551
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KEY WORD : SPHERICAL GRINDING / GRINDING FORCE / SILICATE MATERIAL

KRITDIPUK  GOYADOOLYA : DEVELOPMENT OF MONITORING EQUIPMENT
AND STUDY ON EFFECTIVE FACTORS TO SPHERICAL GRINDING FORCE.
THESIS PRINCIPAL ADVISOR : ASST. PROF. SOMCHAI  PUAJINDANETR,
Ph.D., 206 pp.

217962

This research work aimed to (1) study effect of the rotational speed and the feed rate on
spherical forming, and (2) develop the force monitoring device that influences the spherical
grinding.

Analyzing phase, physical and mechanical properties of silicate material selected were
characterized. The fatigue testing machine was applied by assembling with the additional devices,
such as an inverter motor, a circular groove pad, and a force monitoring device. The force
monitoring device consisted of a dynamometer, a charge amplifier, and an oscilloscope. The
grinding force signals were monitored in every 10 ms of times. The work piece with a cubical
dimension of 21.0 mm was ground by controlling the constant rotational speed and feed rate varied
from 200 to 1,000 revolution/min, and 1 to 60 mm/min, respectively.

The study found that (1) the diameter of the ground specimen was significant independent
upon the rotational speed (N) and the feed rate (). (2) The ground specimens were found in
different shapes being oval, sphere, distorted sphere, and cone. (3) Considering the spherical
shape of round specimen, the rotational speed of 300 to 400 revolution/min with the feed rate of
1to 20 mm/min could be applied. (4) The tangential force (Ff) and normal force (Fn) each related
to rotational speed and feed rate as Ft = 1.46N ** f°° with R’ = 0.584 and Fn = 23.5N % £
with R* = 0.589 respectively. (5) Using the rotational speed of 400 revolution/min and the feed rate
of 1 mm/min provided the minimum tangential and normal grinding force of 0.092 and 0.078 N,
respectively. (6) The force ratio of Ft/Fn (u) was increased with increasing rotational speed, as
b= 0.08N**; R’ = 0.906, (7) Using the rotational speed at 200 revolution/min could provide the
minimum grinding friction coefficient (u) of 0.732 N/N. and (8) The removal rate (MRR) was a linear

correlated with the feed rate as MRR = 16 + 491.5f with R® = 0.999
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