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1.l1troduction to Metal cutting

2.Machining operation

Previous topic 3.Turning operation And analysis

4 .Orthogonal Machining Analysis

5 .Side cutting edge angle And end
cutting edge angle

6.Nose Radius
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7.Shear Angle

8.Velocity in Metal cutting
Previous topic

9.Cutting shear strain

10.Shear strain Rate
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11.Force Analysis of Metal cutting

12.Merchant circle Diagram
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1.Force Analysis
2.Cases in Merchant circle
3.Limitations of MCD

4 The Force Relation
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Merchant Force circle Diagram (M¢D) * 7
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Force Analysis
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Give‘" Yata G @ The following data from the orthogonal cutting test
oﬂkoaom@ coHiha is available. Rake angle = 10°, chip thickness ratio =
X oL =10 0.35, uncut chip thickness = 0.51 mm, width of cut =
€ = 025, 3 mm, yield shear stress of work material = 285
AV = N/mm?*, mean friction co-efficient on tool face =
X += 08&) mm 0.6s, Determine
X b= 3w (1) Cutting force (F)
X Ts = 83 Nmw— (1) Radial force
X /‘(: 0‘65\ (m) Normal force (N) on tool and

(iv) Shear force (F,).

@) p=rton(ots)=33
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GW@’\ Data —> In orthogonal turning of a bar of 100 mm diameter
* d= I0omm with a feed of o0.25 mm/rev, depth of cut of 4 mm
X _F = 0QS mm /UEV and cutting velocity of go m/min, it is observed that

y 4 the main (tangential)cutting force is perpendicular
0¢c — 4 mnw
X doc to friction force acting at the chip-tool interface.

X’ Fc -LF The main (tangential) cutting force is 1500 N.

X F . = | SO0\ Q The orthogonal rake angle of the cutting tool in degree is
§0|U-HOV\ o &l zero (b)358  (o)5 (d) 726
CD ok_;— 0 :Q:The normal force acting at the chip-tool interface in N is

@ N = ’&«D NQQ,67 (a) 1000 WO (c) 2000 (d) 2500
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The force Relations CI{' = Ad & => Gien )
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CT,Vev\ %-‘d g—-—) O‘(ﬂ,oﬂom&,m(kw“ﬁ In an orthogonal machining test, the following

observations were made

* F - = \QooN Cutting force 1200 N
Thrust force soo N
* F£ = &Qo ™ Tool rake angle Zero
* A = Oo Cutting speed 1m/s
Depth of cut 0.8 mm
X V= ‘7"/3 Chip thickness 1.5 mm
Y doc = 0-@mm=+t ) Friction angle during machining will be
\,Lzr)é.6° (b) 32.8° (c) 57.a° (d) 67.4°
% -E < = “5\ mn) _Q_ Chxi: speed along the tool rake face will be
(D _ 7 ~— (a) o.83 m/s \(B7o.53 m/s
P - (c) r1.2m/s (d) 1.88 m/=
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