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1. a)

b)

b)

METAL CUTTING AND MACHINE TOOLS

Full Marks: 100
Assume suitable data if necessary.

Discuss about continuous chips and discontinuous chips. Find out the velocity

relationship in metal cutting operations. What is chip reduction coefficient?
4+4+2

Or
Determine the values of the side rake angle and back rake angle of a single point
turning tool whose geometry is specified as
0°-10"-8°-10°-30°- 75°~ 1 mm (ORS).

Discuss about selection of rake angle and principle cutting edge angle of a single

point turning tool. S+5§

Explain the use of ring as a dynamometer for measuring forces in metal cutting.

Find out the locations of the strain gauges in rings for measuring cutting force and

thrust force. What are orthogonal cutting and oblique cutting? State the conditions

for them. 8+7

Or

Derive the expression for shear angle relationship using Merchant’s first solution.

The following data from an orthogonal cutting test is available with single point

cutting tool having rake angle of 15° are:

Cutting ratio= 0.383

Uncut chip thickness = 0.5 mm

Width of cut = 1.8 mm

Yield stress of the material in shear= 280 N/mm?.

Average coefficient of friction at the chip-tool interface= 0.7

Determine the normal force and tangential force at the chip- tool interface. 7+ 8

An HSS twist drill during its life can drill 200 holes in 20 mm thick brass plate at
a speed of 200 rpm. Another drill of same type can drill 100 holes when speed is
300 rpm. How many holes can be drilled by another drill of same type at a speed

of 400 rpm? In all cases feed is same. 10
Or

Discuss about diffusion wear and adhesion wear. Discuss Zorev’'s method for

finding out the critical point on the flank wear vs. cutting time plot. 5+5

Discuss the method used by Boothroyd for determining the temperature
distribution in metal cutting. Explain the purposes of cutting fluid in metal

cutting. What is mist cooling? Explain it. S+6+4
Or

Derive an expression for optimum cutting speed for a given feed for minimum

cost in metal cutting operation. ' 15
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Answer any one:
Design a 12 speed gear box having maximum rpm = 360 and minimum rpm = 30.
The hp of the motor is 10. 20

Discuss about machine tool chatter.

Name and explain the formative motions in machine tools.

Explain the use of deferential mechanism for grinding a hob.

Sketch and explain elementary structure (E;;) and complex structure (Cy;) of a
machine tool. 5+5+5+5

Answer any one:
What are open loop positioning systems in NC machine tool? Explain with
suitable sketch.
The worktable of a positioning system is driven by a lead screw whose pitch = 6.0
mm. The lead screw is connected to the output shaft of a stepper motor through a
gearbox whose ratio is 5: 1. The stepper motor has 48 step angles. The table must
move a distance of 250 mm from its present position at a linear velocity = 500
mm/min. Determine (i) how many pulses are required to move the table the
specified distance. (ii) the required motor speed and pulse rate to achieve the
desired table velocity.
Discuss about coordinate system used in NC for flat and prismatic work.

7+8+5
Three holes 7 mm diameter, are to be drilled on the aluminium work piece using a
CNC drill press as shown in Figure 1. The feed is 0.05 mm/rev, the spindle speed
is 1000 rpm. Write a manual part programme for the above drilling operations.

[
[

Figure 1
Discuss about interpolation methods in NC machine tools. 14+6

With the help of a neat sketch explain the process optimization adaptive control
system. ) 10
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{-word Fusicticn
Goo Point-to-point mavement {rapid traverse) botwasn previous puint and endpoint definad in
currgnt block. Block must include sz »omdmam.c of end position.
o1 Unesr intespolation movement., Blook must Inelude xy-z coordinates of end positlon, Foed
sate st algo bo specifiad,
G0z Clrcutar imerpolation, cleckwise, Block miust Includi sitherare mdlus oe are center;
coordinates of end position must aleo be sgecified.
603 Cireular Interppiation, sountercockwiss, Hock must inglude sither ar< redfus of sre canter;
coprdinates of end position must also bs specified,
Gl4 Dwegll for & spboified Ume.
Gio tnput of cutter offset date, followed by g P-coéa and.an B-eode.
il Salectlon of x-yplans In milling. .
G618 Selsction of -2 plane In milling,
Gy Seiection of 2 plana in rmiiling.
‘G20 Inputvelues specified in Inches.
G2y teput velues apecifiad ia miflimotars,
Pl Return 1o reforangs paint.
‘632 Threadigutiing 1n turaing.
G4d Cancal offsat Sompeysation for eutier rallug e md w Intuening).
(4% Cutter oRfuct compansstian, lef.of part wﬂam Cumr raciag (nnw Fadiom in urning) most
ba gpecified n block
G4z Cuter offset compansation, right of part wr?sw. Cutter rudiug (nose radiug In turalng) must
be gpecified in block,
50 Spacify location ot woordinate axls systsm orighn relative 1o starting. smﬁm of susting ool
Usad In sorma inthes, Mnﬂng and drilling ms&%m&ﬁm 392,
“Gso Programming in-absolute cowdimm
] Peogramaing i incramantal coardinates, -
92 Specitylocation of cogdingte idu syiiat orgin fetatm 1. mrﬁim logution of cuttlag:toul.
; ‘Usied In-milling and Initting rmachiney snd 4omas athes, Dther mhw UsaGHY,
4354 Specity faad par. mingsta n. williip saddilag.
- Go5 Spacify faed.per revolution in siling and drifiigg.
698 Spocify fesd per minse In turdlng,
Gog Bpeclly feed per revolution In tum?ng‘,
Cormmon Mavords Used in Word Address Format
d-word Funwm
MO0 Prograr stop; used in middie af wﬁgtam‘ﬁp&em& mout.rentart mmm.
Mo1 Optionsl program sop; actlva wﬁy whan m’mmi siop button on contvol panel has boen
, deprassed.

802 End of prograrn. Machine stop.

03 Start spindle in clockwlse direction for milling machlne: forward %r wening machingl,

MO Start spl ndi«a n caunmc!ockwix& dhrastion for wdll Ing miacking {roverse oy twinlng machine.

W06 Spladle & mos:«

WMoe Exscuts tout chiangs, either *szzanym amamaﬂmlhz §# manually, aperator miust vestent
machine. Doss not Include salection ot tool, which i done by Teword if automatic, by
oparator :f manusl, : ;

MO7 Tutn cuttmg; fluid cn ﬂoou

M08 Tuen cutting fluid on mist. "

MO8 Turn cutting fioid off.

M10 - Automatic clamping of fiure, macmn«a glidas, ot

M1t Autorastic unclamplng.

M13 Start sptndie in clockwise-diredion fmf mifling machilne ltorward for tuming machine) sbd

) {urn on cutting fluid,

M14 Start spindla In countercioclwise di:ecﬁan {or milling machine {reverse for wming ekl
and turn on cutting-fluld, :

M7 Spindle snd gutting fluld off,

M9 Turn spindle off st oriented postion.

End of program. Machine stop. Rewlndtape {on tupa-controtied machinus).




