CRAPTER IX1

DESCRIFT'ION OF TIE APPARATIS

The mailn parts of the apparatus wero the dynomometer, the atrain
gauge bridge moter and the lathe.

Dynamomster The dynagometer dasign io the main purpoce of
this oork.

The dypamocdeter consists of a cantilever bar vhich avppoerto the
cutting teol and chich 45 zounted in tho main body of the appuratus.
Cantilever bar is the main part of the dynamcocter and oas made froo
a 2 ine. Dipoeter, 7 in. lomg cylindipal steel bar boing dovided into
§ pections as vhowm in the droeing Fig 3.1

3ection A uvas provided aa the topl holdar, hawving 3/4" pquare croos-
nection.

In ordor to eliminotco forsion offecto on the measuring cection
tke tonl cutting cdges is placed on the centre of the croas asction.
The corbide tip was clacped by tuwo ocrevs as shosm 1n Fig 3.2 oaking
the chargin cf tips on casy mattor.

Corbide tonl tip angles The carhide tip was ground at the ongle
for hard cteel cuttimg, oo shown In Fig 3.5

Section B vam provided for jolniag the tool holder and ceasuring
section rigidly, and to act as the heat sink for heat produced during
cuttipge Thia reduces any temperature chaoges at the cstraln gauges.

Section C vas the peasuring section scting ao a cantllever boam
with 3/4 1a. square eress-section and 1 in. length. When 8 force la
acting on the tool tip, the dlostributicn of strain at tho meausuring sectic

i ao shown in Fig 3.b
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We can measure the etrain appearing on the upper and leover
surfoces of the meacuring section using atrain gauges and calibrating
in terms of cutting force. Sipilsarly Ft can be acacured by measuring
the strain on side surfacte of tho measuring bar.

Strain gouge attachoent

Four strain gauges used in the designed dynamometer, two of then
uarelused to meacure vertical foree, and the other two for horizontal
forca. Thay verae attached on the four surfaces of the meacuring
saction, as shown in Fig. 3.5

The ceotre lines of the strain gaugen uere kXept on the neutral
axes of bonding on the surfaves of the measuring section. By thia
method the cross-coupling of the two component forcos is gompencated
by ezch strainm gauge 1tsslf ags shown in Flg. 3.5 (a). Strain above
tho noutral axia is tensilo and below 19 compressive, maximun values
nbove and below the centra line of the atrain gauge in Fig. 3.5 {a}
being equal and oppesite. The shank of the measuring bar, (section D
in Fig, 3.1} i5 2 %n. dieo. & 4 1/8 in, long. It was made cylindrical
a0 that the tool s5ide rake could be varied if necesCaArys

Hatural freguency of the measuring bar

Apcume an eguivclent cystem of the measuring bar as e

cantilever bgam with end weight, (see Fig. 3.6}
N = 1 [ =g
&

S = etiffness =3%E I (for cantilever beam}
L”

£ = 30 x 10° 1p/in.2
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Streos on the moaguring cogtion

The dynasometer coo deaipgnod for ocaxipuwa cutting force 10Q lbe.

and thrust force 50 lbs. (or F, & Ft}
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= 6,420 psi



yield stress of the steel
= 57,000 psi (by tension test)

e o foctor of safety = EE.CIGG = 849
20
]

Dynanomoter body The dynanoneter Lody consisted of two pieces
of steel, Letween which the measuring bor woe clamped using four
screws, The whole dynouometer was covered in a case for sirain
guupe protectlon, end elamped on the sodle of the lathe by two

clamping screws in a siuiler manner to the tool post of a lathe,

Strain geuge Lrddge
The strain geuge bridge used in tho experinent was “Tinsley
bridge type 5580 /'

canpe of

Suitable for stroin pamges 50 to 2P00 ohus

Gauge factors 1.8 to §,5 il steps of .01

LJtredn meossurenentie
0 to + ¥ readable to ,00%% || (10 units of microstrain)
0 to + 0.1% readable o ,0005% ( 5 wnits of microstrain)

Linit of orrori=
+ 0,500 of reeding or 5 units of miecrostroin, whichever
is the greater

sensitivity:-
Detector sensitivity sufficient to balonce to one unit
.uf picroctrain using 100 ohm gouges

Lxternnl Circuits:e
sultable for single gaupge with dumay pouge, 2 active gauge

and 4 active poupe bridees



brddra Sup

self-gontoined square wave oseillator oporating at 1000 eyeles
(the use of a squore weve oscillator oliminates the effect of lend
capacitance and also perasitie EiFs uhich generally arise in C
circuits due to differences in temperuture). (Tinsley bridse
operation inotruction book)

The bridse circuit

The bridge circult used in the dynamcuecler w.s a two actlive
ars bridge as shown in Fige 3.8/ /The cstrain gauges were "Tinsley"
strain gouges, type 20 B, gauge fautur 1,57, gouge resistance 123 ohus,
The adventage of the twWo astive ard bridie are a doubled anmplitude
of aisnal to the bridge galvanciieter and sutooetie temperature
coupensation, as uentioned in the chapter II

Lathe

The lathe used i.n theoe exporicents was a "town woodhouse" of

3 hepe cCapacity,
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