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Typical Machining Example

Cha shape/size/finish

SRR &

(a) Raw Material (b) Fimished Product

< (@;ﬂ ~ Unwanted material
/
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qg: features

lonal accuracy
ure/finish

v Complex shape
v'Size
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19: features

Skille
Time required
All materials cannot be machined
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e Operator
Cutting Tool
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metal cutting
lding workpiece

mrelative motion between them
mproviding power/energy
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Typigal Machine tool
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chine Tools

Metal Cutting Machine Tools
Metal Forming Machine Tools
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ification of

hine Tools

S—

& idegree of specialization surface
general/special cylidrical/flat

§—

motion duty cycle
recipocatory/rotary L/M/H
automation energy

manual/semi-auto/auto conventional/non-conventional
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WMechanism of Metal

W Cutting

~ Jdool & Workpiece interaction

Force Chip

Tool penetration = - \ -
(depth of cutﬂ' @
****************** o | I e N
Workpiece Relative motion

between tool and
workpiece (cutting speec
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“materials

a Types
a2 Tool geometry
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echanism of Metal Cutting
tting Tools
equirements
Tool Materials
Types of tools
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ngle Point Tool..
nature

8 —Side Relief Angle
8 — End Cutting Edge Angle
19 — Side Cutting Edge Angle
om0z 1 —Nose Radius




" Geome ry of Single Point Tool. .
. WRH & LH Tool

%t hand tool Left hand tool

Side cuttmg Side cutting

Edge M (&E\dge
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Machined Tool

Tool
/Chlp Chip
. Cutting edge \
at 90°
| Motion of
Cutting edge W orkpiece
inclined
Motion of
W orkpiece

Orthogonal cutting Obligue cutting

© rkm2003



Built-up

Chip » edge
\Tocﬂi
Workpiece
Continuous Discontinuous
Chlp Chlp
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of Chips ..
. chip breaker

-
piece material

50 geometry
» Cutting conditions
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al Aspects in
chining

bin cutting operation

-

ts! depends:

v Rate of Cutting =
cutting conditions

v Workpiece material

¥
1.TcC
2.Workpiece
3.Machine tool
e Surface

e accuracy
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2cts in Machining. .

ion of Heat

achining

piece+environment
2+ 5+ A

(Ol =heat taken away by the chips
(J2=heat conducted in to tool
(3=heat conducted in to workpiece
M =heat dissipated in environment

© rkm2003



rmal Aspects in Machining. .
’D"Ib,uflon of Heat..

Heafdiss Sipation
» depefilision cutting speed

To keep Qlttlng Work 10%
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IOW | , 2// % ,/,//
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Fluids

ry away the heat
lece and tool.

e Triction

the chips.

way the built-up edges
formed.

vIgive very fine surface finish
vIprevent corrosion
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g Conditions

ns) required for
take place

" Cutting Conditions
—m/s

/s or mm/rev or
mm/min

m Depth of Cut d— mm

> Material Removal Rate MRR —m3/s
»Machining/Cutting Time
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Influencin
1. Operating/cutting ~ 3- Tool material
conditions 4. Geometry of tool

2. Workpiece material 5. Use of Coolant
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w  Tool Life ..

Cutting'Speed (1)

tool life ( /)
Taylor's..
EXpression
or

Tool Life

log v

Equation
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«——Intercept (log C)

A

P Slope (n)
0 2




speed (m/min)

e (min)

onstants. € = Intercept
1 = Slope of line

logv, —logv,

logT, —logT,
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Life..
C VALUES

n 6

0.1-0.16( 160-190

Carbide [0.18-0.2] 220-290

HSS 10.08-0.1| 100-180

Cast Iron
Carbide (0.2-0.28| 250-325
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ability

achining

A relative measure

e Cutting Forces/power

especific cutting speed — CS for
tool life T
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[v.) X 100%
or standard material
or test material

/ is affected by

e Condition of machine/tool
e Cutting conditions

e Type of operation

e work material
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PLE 4.1

n steel by a tungsten
life of 50 minutes
machined with a
0 m/min. Determine
or’'s tool life equation and
(b) tool li r a cutting speed of

80 m/min. Assume 7 = 0.009.

Work material: carbon steel
Tool material: tungsten based tool steel
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4.1.

| ‘009/0g 50 = log C
or C= 142.20
Hence: vT 0.09=142.2
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ide-cutting tool

th mild steel

jal at a cutting speed of
- d for 100 minutes.

Deter e life of the tool when the
cutting speed is increased by 25%. At
what speed the tool is to be used to get
a tool life of 180 minute. Assume n =
0.26 in the Taylor’s expression.




-
: Y1 = 50 m/min,

%

.5 m/min

éj vl T1”An =v2 T2%n
Substituting the values, we get
72 = 42.39 minutes




eed for tool

e values, we get



essing
nt workpiece
g data were

iq’ng:

e Cutting speed

25 1§0]0
10 150
mB 40 200

o 20 250



3 T\inability,
A as standard material
yeed of 50 m/min as

r material A
=25 min 2=150 m/min

m We know that
m logV+nlogt=logC



m Hence, tool life equation is I/ 10.43 = 403.55



ation (3) we get
e procedure for material B

a.nhﬁO = 173.53 m/min.

_ chinability = [ 60 for test material
/ B0 for dard material] x 100

= [173.53/75] x 100
o = 231.37%
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