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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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tOP\c 2 Velocity in Metal cutting

3.Cutting shear strain

1. Shear Angle
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Gjven Jata 3—> o Hpaov\aQ O/During orthogonal cutting of mild steel with

X o =\o’ a 10° rake angle tool, the chip thickness ratio
¥ =04 was obtained as o.4. The shear angle (in
¥ ¢ ‘-:_7 degrees) evaluated from this data is
80\0"‘0"\ %—-—7* Aam ;‘_: € (oSt (a) 6.53 (b) 20.22
¥ SineX
. 4xc'o§vo% 94 (d) 50.00

X o = |- 0-4¥3mh
X[ p= o354
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67!\'6?\ -”h*ﬁ Od’") 0% «H,\oaomf) Hod,‘,\m% Q‘A single - point cutting tool with 12° rake angle is

used to machine a steel work - piece. The depth

.X X= ‘D\ *%’k of cut, i.e. uncut thickness is 0.81 mm. The chip
X— Joc = O -Blwm — 't' thickness under orthogonal machining
X 1 - |- mw condition is 1.8 mm. The shear angle is

approximately

X ¢ - (a) 22° \W)2/6° (c) 56° (d) 76°
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Velocity in Metal cutting
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G,WCV\ ,'(h"'a g""? gln a single point turning tool, the side rake angle
and orthogonal rake angle are equal. @ is the

* O(S - O< principal cutting edge angle and its range is
* ¢ —_— A 0" < ¢ <90~ The chip flows in the orthogonal plane.
The value of @ is closest to
Gidon3on ol > he  @F o
(C) )
A X —> oRS
-}m»o(: ..,.mo(g-@q**.-}av,o(y(O?*
\lly
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Qi\/e'\ Yota 3— } In a machining operation chip thickness ratio
¥ g= 0% is 0.3 and the rake angle of the tool is 10°. What
¥- A = \DD is the value of the shear strain?

X ¢ = 7 (a) o.nn (b) oa3
60'0—“0“ g——> (c) 3.00 \v(»d')/ 3.34
= ~X R _ GCosK __ 93 CoQlp
¥ e= Cotpttomte  |QOx Jag= T — 2300

¥ & =cot 33 +Han(1331-10) ¥ 4= 172"
¥ e =334
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‘ Minimum shear strain in orthogonal turning
* O'Q: © with a cutting tool of zero rake angle is
Ny (a) 0.0 (b) o.5
)Z+ emw‘ = §\ (c) 1o \Mo
0
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G,]Ve'\ Qata %—-7 A single point cutting tool with 12° rake angle
is used for orthogonal machining of a ductile

o
X' ok =1d material. The shear plane angle for the
theoretically minimum possible shear strain
X P=1 For Sy
- to occur
Solutiono— N (®) 45
% C = Co_._,f_‘,w‘g(c) 30 (d) None of these

X &= Cotgttan(p-13)
v Hinimum Shear Shiaf (0;; —o)
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