SoRIiS I Dynouometor calibration

The dynamoneter wes fixed on a steel table as shown in Fig 4.1
and connected to the straim gouge bridge clreult zs chowm in Fig,35.C
The paujze factor uas cet at 1,87 , the uup-_aiy switched on & the
measuring dial set to zero before depressing the detector key &
balaneing; the bridge using the lgg; reciotore For vertical forece

/
couponent calibration, M]nutaﬁ&dtuh was turned to the verticel
—

clrcuit for measuring ' and lover strain gouges, load beinp

applied by an L-ahaped}jfdu»nfmmrial with wire rope { hanger
weights attached, puiléj' wic:“’ uf‘:u to produce the horisontal load,
The vertic:l load was :anraM in\ﬂtﬂpﬂ of 1102 1bu (5 kege) to

100 lbo and et each atnu uf’lngd,xéaﬂinsg were taken from the measuring
dial by turning 1t ¢1VE %he bridge Lal e

For the horisotal !nrun calibmtian, che wvelector swilch was

cet for horlpoatal.ecirenit whiecih moesiired ihe tiro sirain zauivo attached
on the vertiecl surfeces of the meesuring bar, ! tho cave procodure

ropented.

cluls ITI Teot for eroos-eoupling

ibe afgnrntus vos cet up es for calibration, It was {irct testod
for crouo eoupling: of verticol load to horigontal load resding bLecsuce
the verticol load is larper than the horigontzl load, The horizontal
loaa wio kopt constont at 22,5 lbs. and the vortical load increased
in steps of 11402 1bce (5 kaie) to 100 1lbse 4t each step of vertical

load the hordgontsl resdings were taken, { plotted oy einst the vertiesl



Fige %.1 Dynamometer calibration

Figs. %.2a Cutting Force Measurement
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Fig. 4.3 Gayne-Kerr vibrationmeter



e 30 »

load, a linenr curve being obtained, The slope of the curve is
the crocs coupling of vertical load to horisontal rcadinz, ilcso
the cross coupling of horigzontal load to vertical reesding wos tested

bY the same proeccdure,

SERIES II1 Heotal cutting tests

g, Constant feed test The dynascmeter wes clamped on the saddle

of the lslhe by two clooplag serouws, eud Lhe brldse cirewnit connected
as Ter to the ealibretion. Then the l=the ves set to operate for
contant feed at 0,0070 in,}ier,,lni depthof eut at 0,015 in, and
speed ‘varied in cteps over range of 15-400 ft,/min, by selecting
suiteble turning speedscnd speeleen diameters, and Fg and Fg for
eech speed was mespured, Then the recults were plated in the ferm.of graphs
and two curves were obtaingd, Fg W.s. cutting specd end Fy ves.
cutting epeed,
( ¥¢ = euntting foree or vertiecal force, amnd F, = thrust force or
horizmontrl foree. )
be Comstapt speed test Yhe epparatus vas set and the recdings
uwore tuken us in serlow) T, but the cuttding opeed was kept constant
ot 250 fi./min. and the feed wes varicd in steps over range ¢f 0,0045 in,/rev,
te 0.012% in,/rev, Thvo curves were cbteined, these veing Iy V.8.feed/rev,

and Ty ves, feecd/rev,
LRl IV

The tests of series Je and 3b were revealted, but a cutting fluid

wos used,
SERILS ¥V Cutting ratio messurement

The specimen woe slotted longitudinally and the slot filled with



HS"- >

.
aM'd’m to prevent shock lood on the cutting lool during
o cut, The latho wsoperated at the same dept of cut, fecd/rev,
and speed as in series Ja, & at each step of speed, one revolutiom
chipe were kept and their length messured by rolling them on e straight
line in soft poper and measuring the lengih of their marks on the
soft paoper,

and from

1y agPq = 18P,
assune dencity of metsl unqur;fgeddurinn cut.

.o fq = £§\; =
3 /Eﬁﬂgﬁi 62 spesinen circunforence (Mo=g ) s
4/\4&& H’ slot = a_ ing)
= Mﬂm and of chip befure cut.
(Wto! eut & feed/rev,)
1, = oub Pevelubdon cilp lergihe

4’#1

412 y?. \mu:..“.’,_ . ﬂt\m wﬂ of ul-d-p.'

s w i = 1 - area ratio
oRPREL o
Thon a curve of _:1 V.8, cutting upn:l was obtuained,

J LE

SIRILS Vibration tests

a.The purpose of thic test wue to weasuro the anplitude of vibration

of the tool holder at various eubidng spocds, the dynascseter was

clauped on the saddle of the lethe as Lefore, ond & copacitive

meosuring probe wos rigidly olampod o the dynasometer body. The

probe face was placed oclose to the tool Uip at o dlstomnece of approximately
04006 in, ond one end of the probe woo gomnected to o Wayne Kerr
vibrotion metor,



Using the dynamoneter as in the series 3 tests, cutting speed was
varied and amplitude noted.

bes The dynauwoweter wes clamped ripgidly on o steel table, and the
end of the tool holder was connected to a Goodman magnetiec vibrator
of variable irequency. The frequency was varied until maximum amplitude
was obtezined, This frequency represents the natural frequency
of the dyneavionetery, Wwien a suitable correction has been made for
the mass of the connecting link and the mass of the moviug part of
the vibrator.

The natural frequency oi the tool holder uhtaingd by this method

wae 980.¢/s sud the apparatus i shown in Fig 4.4
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FIG. 4.4 NATURAL FREQUENCY TESTING APP
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