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Flat Rolling

• Initial thickness ho

• Final thickness hf

• Roll gap L

• Surface speed of rolls Vr

• Entry velocity of strip Vo

• Final velocity of the strip Vf

• Neutral point, no-slip point – point along contact length where

velocity of the strip equals velocity of the roll



• Draft: ho – hf

• Maximum draft possible: ho – hf = μ2R

• Coefficient of friction μ

• Roll radius R

• The strip thickness is reduced at each rolling pass and the 

strip width increases slightly (around 2%)



• Roll Force:  F = LwYavg

• Roll-strip contact length L

• Contact length    

• Average strip width w – despite the fact that spreading, 

or an increase in width, may actually occur if edger 

mills are not used

• Average true stress of the strip in the roll gap Yavg

• Assumes no friction and thus predicts lower roll force 

than the actual value

 fhhRL  0



Power per roll (SI units) = πFLN / 60,000  kW 

Where F is in Newtons, L is in meters, and N is rpm of roll





















ROLL PRESSURE DISTRIBUTION







• Average flow stress:

• In rolling:
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PROBLEM

An annealed copper strip 228 mm wide and 25 mm thick is

rolled to a thickness of 20 mm in one pass. The roll radius

is 300 mm, and the rolls rotate at 100 rpm. Calculate the

roll force and the power required.

For annealed copper, it has a true stress of about 80 Mpa

in the unstrained condition and at a true strain of 0.223,

true stress is 280 Mpa.



FOUR HIGH ROLLING MILL





















PROBLEMS AND DEFECTS IN ROLLED 

PRODUCTS

Porosity, Cavity, Blow Holes occurred in the cast ingot will be

closed up during the rolling processes.

Longitudinal stringers of non-metallic inclusions or pearlite

banding are related to melting and solidification practices. In

several cases, these defects can lead to laminations which

drastically reduce he strength in the thickness direction.











Residual Stresses Developed in Rolling

(a) Residual stresses developed in rolling with small-diameter rolls or at small

reductions in thickness per pass. (b) Residual stresses developed in rolling with large-

diameter rolls or at high reductions per pass. Note the reversal of the residual stress

patterns.



Production of Steel Balls

(a) Production of steel balls by the skew-rolling process. (b) Production of steel

balls by upsetting a cylindrical blank. Note the formation of flash. The balls made

by these processes subsequently are ground and polished for use in ball bearings.



Ring-Rolling

(a) Schematic illustration of a ring-rolling operation. Thickness reduction results in

an increase in the part diameter. (b-d) Examples of cross-sections that can be

formed by ring-rolling.



Thread-Rolling Processes

Thread-rolling processes: (a) and (c) reciprocating flat dies; (b) two-roller dies. (d)

Threaded fasteners, such as bolts, are made economically by these processes at high

rates of production. Source: Courtesy of Central Rolled Thread Die Co.



Machined and Rolled Threads

(a) Features of a machined or rolled thread. Grain flow in (b) machined and (c)

rolled threads. Unlike machining, which cuts through the grains of the metal, the

rolling of threads imparts improved strength because of cold working and

favorable grain flow.



Cavity Formation in Bar

Cavity formation in a solid, round bar and its utilization in the rotary tube-piercing

process for making seamless pipe and tubing.

Mannesmann Process








