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The heat generated in metal cutting can
conveniently be determined by

(a) Installing thermocouple on the job

(b) Installing thermocouple on the tool
Jc)/ Calorimetric set-up > Heat

(d) Using radiation pyrometer j_.) Te mp

>Tevnf
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lee“ 4o — Ty "‘“"8 A straight turning operation is carried out using a

2 ,F: O-JL\mm/(e\/ single point cutting tool on an AISI 1020 steel rod.
The feed is 0.2 mm/rev and the depth of cut is o.5

X doc = O-Gme
Y g = Go mm. The tool has a side cutting edge angle of 60°.
S 7 The uncut chip thickness (in mm) is /ALY
X t=
%0\\)-‘ iOV| g—é% + :—,,F.Q-,M Aﬂ A—..: o - Ca
. X J=90-6
X 1= 08y Y heas

X t:,o~lm7
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G'\\ICV\ ddal —> 0Y ‘""080"“0 ‘W/Ymhﬂ A cylinder is turned on a lathe with orthogonal

machining pnnaple Spindle rotates at 200 rpm. The
X N = Qoovpm (/\ ""30) axial feed rate is 0.25 mm per revolution. Depth of cut 1s

. - 0.4 mm. Therakeanglexsw In the analysis it is found
X ’r = 948 mm/ﬂ./,:L that the shear angle is 27.75°

¥ doc = 0 -4vam {) The thickness of the produced chip is
X = |o° \P')/Snmrn (b) 0.528 mm
(c) 0.818 mm (d) 0.846 mm

& In the above problem, the coefficient of friction at

@ - — the chip tool interface obtained using Earnmest and
-t ¢ Merchant theory is \/

@we-fol=f BTS2 AT o e
¥ 1 = 025 ey ,L( 03&/8



Solution o—>

ol ¥ oS _
X T= 4 ¥ -{-CM}{,_ |- ¥ Line
X 04888 = —0 X 4an27795 = TS

= [—%- Svmo
X e = K18 X6 = © 4 B8R
Alc to HQY("PW"'TKemy
x p=4TE g
X Q?'?C-—:‘/f"f‘lg' "E
x p=His
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For cutting of brass with single-point cutting tool

v g(a 95 on a lathe, tool should have
/ (a) Negative rake angle
Mat‘mm"a (b) Positive rake angle

l

\‘(/(ero rake angle

(d) Zero side relief angle

2e Kq(e Avale
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@ ’W\ < eaa\ Cwy\a Single point thread cutting tool should ideally
Y have:
Lathe m/c \/Zero rake
)
W o Positive rake
e\ )
\!l, - Negative rake m
Z2exo Rqu Ana( Q 1) Normal rake Lead Cevew)
\y 7 W
Thiead co}ing i< Clouesd o/wfat] ‘”Ey“ﬁ*mf

T lude A'ale ->9°
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Consider the following statements with respect to
the relief angle of cutting tool:

This affects the direction of chip flow
_2< This reduces excessive friction between the tool
and work piece
’ % This affects tool life 52/3’47
\yliis allows better access of coolant to the tool

work piece interface
Which of the statements given above are correct?

(a) 1and 2 \.(»b')/ 2 and 3
(c) zand 4 (d) 3and g4
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Brittle materials are machined with tools
ﬂ D ' having zero or negative rake angle because it

—ve =X (a) results in lower cutting force
. (b) improves surface finish
81 4 leeMaten 1o

| \Xﬂovides adequate strength to cutting tool
H‘a\'\ S‘H@mh W\Hmd (d) results in more accurate dimensions
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In orthogonal turning of a bar of 100 mm diameter
% 1 F with a feed of o0.25 mum/rev, depth of cut of 4 mm

\,'/ and cutting velocity of go m/min, it is observed that

— 0 the main (tangential))cutting force is perpendicular

D S N U W
to friction force acti at the chip-tool interface.

X {C,: 'g—U\)N ‘::_\‘\\ The main (tangential) cutting force is 1500 N.
{) The orthogonal rake angle of the cutting tool in degree is

=
\% (b)3.58 ()5 (d) 716

_© The normal force acting at the chip-tool interface in N is

=
(a) 1000\%0 (c) 2000 (d) 2500
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* Fc?‘F7 Ft

Consider the following forces acting on a
finish turning tool:

1. Feed force

2. Thrust force

3. Cutting force.

The correct sequence of the decreasing order of
the magnitudes of these forces is

(@)1, 2,3 (b) 2,3,1
Y 3,1, 2 (d) 3, 2,1
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The radial force in single-point tool during
‘ turning operation varies between
fe =

—ﬁ Rodiad (27 0.2 to 0.4 times the main cutting force
fovee  (b) 0.4 to 0.6 times the main cutting force

g
(c) 0.6 to 0.8 times the main cutting force

(d) 0.5 to 0.6 times the main cutting force
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An orthogonal machining operation is being carried out
under the following conditions :
depth of cut = 0.1 mm,
chip thickness = 0.2 mm,
width of cut = 5 mm,
rake angle = 10°
The force components along and normal to the direction
of cutting velocity are 500 N and 200 N respectively.

Determine
(1) The coefficient of friction between the tool and chip.
(11) Ultimate shear stress of the workpiece matenal.
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Gven Q“héﬁmmaowﬂnmﬂln an orthogonal turning process, the chip
thickness = 0.32 mm, feed = 0.2 mm/rev.

Then the cutting ratio will be
2.6 (b) 3.2

(& 1.6 d) 1.8
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Which one of the following statements is
correct about.an oWing?__D U-D

oﬂkoaw&(a) Direction of chip flow velocity is normal to
the cutting edge of the tool

oﬂl\oamQ—;(b) Only two components of cutting forces act
on the tool

\(9)/Cutting edge of the tool is inclined at an
acute angle to the direction of tool feed

m%Wd) Cutting edge clears the width of the
workpiece
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in orthogonal cutting test, the cutting force =
900N, the thrust force = 600N and chip shear
angle is 30°. Then the chip shear force is

@) 1079.4N (b) 969.6 N
c) 4794 N (d) 69.6 N
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ben tal> Facing The time taken to face a workpiece of 72mm
X D=Famm= ¢ 2w diameter, if the spindle speed is 80 rpm and
¥ N = gouw cross-feed is 0.3 mm/rev, Is

X+ - 0L mmfrev |
f / \(a)ﬂ minutes (b) 3.0 minutes

§0Miovl.g—§ = j—‘ﬁ (©) 5.4 minutes d) 8.5 minutes
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wew Qatad—> A 150 mm long, 12 mm diameter 304 stainless
¥X- L= 1580mwm steel rod is being reduced in diameter to 11.5 mm
x D =Iamw by turning on a lathe. The spindle rotates at N =
| 400 rom and the tool is travelling at an axial speed
- Doy = |- & mm of 200 mm/min. The time taken for cutting is given
X N = 4ot bV)
| (@) 30s ) 36s
A \]/[ = K60 i (c) 1minute \,(,d)/45 S

A tm =

I L go=""
? 80'“'}'0'10—9%{#7:: ﬁ: 5\*_/} = [Rd\)@——m"’ m’_7
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Consider the following cutting tool materials used

ﬂ-$~5 —> 30”'/""”'] for metal-cutting operation at high speed:
\')' 1. Tungsten carbide — 9o wm/miv
‘ , 2. Cemented titanium carbide — (€0 m/,,,,,-.?
- W:ex: v 3. High-speed steel —> o in
124 4. Ceramic > bw ""’/m,‘v;

The correct sequence in increasing order of the

* g_'_ eeH» W___; H,,Jr %Mgslr range of cutting speeds for optimum use of these
materials is

—S¢owcsive @ 3,1,4,2 (b) 1,3,2, 4
X- Stee[+-¥ Restlamee \(?/3, 1,2, 4 (d) 1,3, 4,2

X SHeel+ V'_> hieay KQ(i(—{mgﬁ
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Consider the following statements:
The tool life is increased by
3 bullt-up edge formation T\\/Ti": Cc_
2( iIncreasing cutting velocity B
Mncreasing back rake angle up to a certain

e o%/'\ value
Which of these statements are correct?
v é’h?hg"%l/ \-GB‘)/Mand 3 (b) 1and?2
X f'oxce/;wer J (c) 2and3 _‘i‘z (d) 1,2and3
X Th 't \[/ '
X ,W; %L L)Ma :450 /vr\
i) 1/\6 X X
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In idealized chip formation, built up edge will
break off and remove some of the cutting tool
materials, thereby reducing tool life. Which of the
following steps prevent built up edge ?

1. Increasing cutting speed

2. Increasing feed rate

3. Increasing ambient work-piece temperature
4. Decreasing rake angle

5. Reducing friction

Select the correct answer using the code given

below :
(@ 1,2and 3 (b) 2,3and 4
(c) 1,3and5 (d) 2,4and 5
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vew Qa4 28— ovth
Q o 7 ‘730"“9 wfc  Inanorthogonal cutting operation, the length of
the cut is 76 mm, length of the chip measured is

X L=7¢
L 7 6wmm 61. mm and depth of cut is 0.2 mm. What is the
X 0o = 6ivm thickness of the chip?
Joc = 0-3mm— (@) 0.01 mm (b) 0.8 mm
: v M=t () 02mm  ~er0.25mm
L.:
‘ +_ 0 v _ Sng
ol ° tT_ % X =7 =—<= - i
g2 x =3 te 2 Vo lodtpy)
% O _ é'
'&(_ 7-(
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Consider the following statements with respect

to tool life:
1. The presence of built up edge on the tool

face during cutting sometimes decreases the
tool life and sometimes increases it.

2 For constant set of cutting conditions an
optimum rake angle exists giving a
maximum tool life.

3. Tool life is defined as the cutting time

required for failure of the tool.
Which of the above statements is/are correct?

(@) 1only (b) 1and?2
(c) 2and 3 (d) 3only
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” » Consider the following statements:
Z@ :ﬂ} J/A large rake angle means lower strength of the

cutting edge.
OQT \_2.~Kitting torque decreases with rake angle.
:}' W Which of the statements given above is/are correct?
Giye ':?’/ QF Ta| \L (a) Only 1 (b) On}y )

fovee / Powex [Tovaus J, g} Both1and 2 (d) Neitherinor2
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