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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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Given:
• Case hardened steel 18CrMo4
• Roughing
• Manual turning machine ᶯ = 0.75

• Carbide tool with dulling and k = 90°

• Vc = 160 m/min

• f = 0.45mm

• ap = 4mm
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Solution:
Fc = A * kc * C1 * C2
A=ap * f = 4mm * 0.45mm = 1.8 mm²
h = f * sin κ = 0.45mm * sin(90°) = 0.45m
Kc = kc1.1/hmc = (2290N/mm²) / 0.450.17 = ~2623n/mm²
C1 according to TB 1.0
C2 according to TB 1.3

Fc = 1.8mm² * 2676 N/mm² * 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/ᶯ = 16.7kW/0.75 = 22.3 kW


