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Material-Removal Rate in Turning 

A 150-mm-long, 12.5-mm-diameter 304 stainless steel rod is being reduced in 
diameter to 12.0 mm by turning on a lathe. The spindle rotates at 𝑁 = 400 rpm, 
and the tool is travelling at an axial speed of 200 mm/min. Calculate the 
following: 

a) cutting speed 

b) material-removal rate 

c) cutting time 

Given:  

• Workpiece material: 304 stainless steel 

• Turning on a lathe process 

• 𝑙 = 150 𝑚𝑚 

• 𝐷𝑜 = 12.5 𝑚𝑚 

• 𝐷𝑓 = 12.0 𝑚𝑚 

• 𝑁 = 400 𝑟𝑒𝑣/𝑚𝑖𝑛 

• 𝑣 = 200 𝑚𝑚/𝑚𝑖𝑛 (note this is feed rate, NOT cutting speed, 𝑉) 
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Solution: 

a) cutting speed, 𝑉 = 𝜋𝐷𝑎𝑣𝑔𝑁 

𝐷𝑎𝑣𝑔 =
𝐷𝑜 + 𝐷𝑓

2
=

12.5 𝑚𝑚 + 12.0 𝑚𝑚

2
= 12.25 𝑚𝑚 

 𝑉 = 𝜋𝐷𝑎𝑣𝑔𝑁 = (𝜋 𝑟𝑎𝑑/𝑟𝑒𝑣)(12.25 𝑚𝑚)(400 𝑟𝑒𝑣/𝑚𝑖𝑛)

= 15393.80 𝑚𝑚/𝑚𝑖𝑛 

►      𝑽 = 𝟏𝟓. 𝟒 𝒎/𝒎𝒊𝒏 

𝑁𝑜𝑡𝑒, 𝑉𝑚𝑎𝑥 = 𝜋𝐷𝑜𝑁 = (𝜋 𝑟𝑎𝑑/𝑟𝑒𝑣)(12.5 𝑚𝑚)(400 𝑟𝑒𝑣/𝑚𝑖𝑛)
= 15707.96 𝑚𝑚/𝑚𝑖𝑛 = 15.7 𝑚/𝑚𝑖𝑛 

b) material-removal rate, 𝑀𝑅𝑅 = 𝑑𝑓𝑉 

𝑑𝑒𝑝𝑡ℎ 𝑜𝑓 𝑐𝑢𝑡, 𝑑 =
𝐷𝑜 − 𝐷𝑓

2
=

12.5 𝑚𝑚 − 12.0 𝑚𝑚

2
= 0.25 𝑚𝑚 

𝑓𝑒𝑒𝑑, 𝑓 =
𝑣

𝑁
=

200 𝑚𝑚/𝑚𝑖𝑛

400 𝑟𝑒𝑣/𝑚𝑖𝑛
= 0.50 𝑚𝑚/𝑟𝑒𝑣 

 𝑀𝑅𝑅 = 𝑑𝑓𝑉 = (0.25 𝑚𝑚)(0.50 𝑚𝑚)(15393.80 𝑚𝑚/𝑚𝑖𝑛)
= 1924.2 𝑚𝑚3/𝑚𝑖𝑛 

►      𝑴𝑹𝑹 = 𝟏𝟗𝟐𝟒 𝒎𝒎𝟑/𝒎𝒊𝒏 

c) cutting time, 𝑡 =
𝑙

𝑓𝑁
 

𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 𝑐𝑢𝑡, 𝑙 = 150 𝑚𝑚 

 𝑡 =
𝑙

𝑓𝑁
=

150 𝑚𝑚

(0.50 𝑚𝑚/𝑟𝑒𝑣)(400 𝑟𝑒𝑣/𝑚𝑖𝑛)
= 0.75 𝑚𝑖𝑛 

►      𝒕 = 𝟎. 𝟕𝟓 𝒎𝒊𝒏 = 𝟒𝟓. 𝟎 𝒔 

 


