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Table1: Roughness,Tolerance and Operating conditions
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NOTE : This virtual table is valid for this exam only For LOW CARBON STEEL and
Operating conditions for milling, turning_ drilling useful for carbide tool
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Problem 1 — Selecting rough turning conditions

A solid steel bar of diameter 60 mm and length 300 mm must be reduced to 54 mm by rough turning.
Available cutting data for roughing:

e Cutting speed V. = 180m/min
o Feed f = 0.35mm/rev
o Depth of cut a, = 3mm

a) Is this operation rough turning or finish turning?
b) Calculate the spindle speed Nin rev/min.

¢) Calculate the machining time t.
Final answers:

a) Rough turning
b) N = 1060rev/min
c) t = 0.48min (about 29 s)

Problem 2 — Roughing vs finishing comparison



A shaft requires two operations:
1. Rough turning from 50 mm to 44 mm
2. Finish turning from 44 mm to 43 mm
Use:
e Roughing: V = 160m/min, f = 0.4mm/rev, a, = 3mm
e Finishing: V = 200m/min, f = 0.15mm/rev, a, = 0.5mm
e Length of cut for both: 200 mm
Assume cutting speed is based on the average diameter of each pass.
Final answers (approx.):
e Roughing time = 0.30 min (18 s)
o Finishing time = 0.21 min (13 s)

e Total = 0.51 min (31 s)

Problem 3 — Time for finish turning to required roughness

A steel bar is already rough turned. Now a finish turning pass is required to achieve surface roughness Ra =

32u m.
Data for finishing:

Diameter: 40 mm

Length of cut: 250 mm

Cutting speed: V = 220m/min

Feed: f = 0.12mm/rev
Compute:

a) Spindle speed N
b) Machining time t

Final answers:



a) N = 1750rev/min
b) t = 0.12min (about 7.2 s)

Problem 4 — Selecting the suitable operation from the table
From the “optimal operating conditions” table (for low-carbon steel):
e Rough turning:
o Feed: 0.3-0.5 mm/rev
o Depth of cut: 2—5 mm
o Surface roughness: Ra~= 25-50 um
o Finish turning:
o Feed: 0.05-0.2 mm/rev
o Depth of cut: 0.2—1 mm
o Surface roughness: Ra~ 1.6-3.2 um
For each requirement, choose rough or finish turning:
1. Removing 4 mm from the diameter as fast as possible; roughness not important.
2. Final pass on a shaft requiring Ra = 2 u m.
3. Operation with feed = 0.4 mm/rev, depth of cut = 3 mm.
4. Operation with feed = 0.1 mm/rev, depth of cut = 0.5 mm.
Final answers:
1. Rough turning
2. Finish turning
3. Rough turning

4. Finish turning



