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Calculation drive power- turning

The below shaft, made from case-hardened steel
18CrMo4, has to be roughed on a manual turning
machine with an efficiency factor of 0.75 and a carbide
tool with dulling in a 90 degree angle. Ap is 4mm and
the feed is 0.45 mm. The cutting velocity is 160 m/min.
Calculate the drive power of the turning machine.
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Calculation drive power- turning

Given:

Case hardened steel 18CrMo4
Roughing

Manual turning machinen=0.75
Carbide tool with dulling and k = 90°
Vc = 160 m/min

e f=0.45mm
* ap=4mm
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Calculation drive power- turning

Longitudinal turning

qiwmo force inb

TB Pg 323

Chip section

<& chip section in mm?

T ——_|

cutting depth in mm

feed per revolution in mm
chip thickness in mm
chip width in mm

X E T~

n

tool material

D

edge wear

v, cutting velocity in m/min

k. specific cutting forca N/mm?
(page 305)

m, material constant (page 305)
cutting power in kW

|

y efficiency of the lathe

Example:

cutting edge angle in degrees (%)
correction factor for the cutting

correction factor for the cutting

k.,  specific cutting force in N/mm?
at h = 1 mmund b= 1 mm (page 305)

| Rough turning of the threaded bolt (page 315) made of 11SMnPb30 with carbide

indexable inserts; with dulting ol the tool cutting adge;

2, =3 mm, f=0.45 mm, v, = 200 m/min, x = 95%, 5« 0.8

Find: A; h; k., my & Gy G F P Py

Solution 1
wllhcdwblbnd&onpoeﬂeumglomb,nudwbmwm
A «a, fe3mm.04mm =12 mm?

h o« f ginx =045 mm . sin95" ~ 0.45 mm

key = 1200 N/mm? (base value from table on page 305)

m, =0.18 (base value from table on page 305)

1200 %
\
k=R ot 0.45“ ~gaste e 1388
N
F. eA-k:C: Ce12mmi- 1385 —-.10.13=2161N

P, =F v =2181N-200 -7« 7202 W = 7.2 kW
P .?.%ﬂ.mw.sm

Solution 2
with determination of the specific cutting force &, from table on page 306

A« 1.2 mn?; h = 045 mm (see solution 1)
k, = 1415 N/mm? (k from table on page 305 with h = 0.4 mm)

Fo =A kG Cel2mm? 1415 -0 10. 1322207 N
P, -:-'.-v,-zzo7~-zooi‘(-,"-.--mw-1ka

poe T B198 W = 9.2 kW

Asa . f

A=w:h

Chip thickness

h={f.sinx

L power _
P.= Fc' V,
power
P

Corraction factor C, for the

cutting tool material
cutting tool material| C,
High-spesd steel 1.2
Carbide 1.0
Cutting coramics 0%

Correction factor C, for the
cutting edge wear
cutting edge =
with dulling 1.3
without dulling 10
Elficiency y
of the lathe
Lathe "
Conventional | 0.7-08
CNC 08-08S8
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Solution:

Fc=A*kc*Cl*C2

A=ap * f=4mm * 0.45mm = 1.8 mm?
h=f*sink=0.45mm * sin(90°) = 0.45m

Kc = kcl.1/h™¢ = (2290N/mm?) / 0.45%17 = ~2623n/mm?
C1 accordingto TB 1.0

C2 accordingto TB 1.3

Fc=1.8mm? * 2676 N/mm? * 1.0 *1.3 =6262 N

Pc=Fc * Vc =6262N * 160 m/min = 6262 N * 160 m/(60s)
= 16699 Nm/sec = 16699 Wsec/sec = 16699 W = 16.7kW

P1="Pc/n=16.7kW/0.75 = 22.3 kKW




