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Theoretical consideration of roll profile by a two-roll straightening technique
— A study of Higher straightening and Lower
Residual stress Technology of bar products —
Professor of ‘Waseda University

Motoo ASAKAWA,

A two-roll straightening of bar products has become popular because of higher straightening, lower residual stress and polishing
requirements of customers associated with the automobile, precision machine and office automation industries. However the
technology has not advanced over the past few years, and the method still relies on the experience and perception of the artisans . In
the present paper, the goal of this study is a roll profile is determined and evaluated, considering a straightening method based on
elasto-plastic theory such as plastic distribution and bending numbers of bar products. In addition, a simulation program has been
developed, which evaluates an arbitrary roll profile to attain straightening effects. First, the traditional roll is evaluated based on
elasto-plastic theory, the faults of this roll is discussed about straightening effect. At the same time, using a simulation program
calculated the residual stress of traditional roll. As a result, the fault of this roll is also indicated about residual stress, and it is shown
that residual stress is influenced by the roll profile. Lastly some roll profiles is analyzed and evaluated, the optimal roll profile is
suggested, which is to give a necessary and sufficient max plastic ratio and to make a gentle slope in the latter half of the plastic
region.
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Tablel Chemical composition weight %
Clsi|Mi|P|lS|G|N|C
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Fig.1 stress-strain curves by stress relieved annealing
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Table2 Material properties
b — — — e — = ————————
Yield stress | Youn's modulus | Work Harding

N/mm’ N/mm>| coefficient N/mm?®
880 2.06x10° 2.57x10°

DEHROO-NTO T 4 N EREUEE, o
B & el DENITHRR ST TE . Zoo—L &
RIERR DI SHRID=bATAR ve) #BHL, ()X
EROWTHEREFEAN : OMROM £ @) ERDI.

K(z) = V(z) W

e ODiU;t%EOJf:b?}aﬁ'i:%ﬁ <HOTHY, HRHINE
L THEFEARICENELTWAY, Biko—JL
DRI % Fig2 IGRL, FOMEEERLREE,
BAFOT &AL, OFRIRMIT—m L.

X107
1.5

1.2
0.9
0.6
0.3

0
-0.3\" -
0.6

-0.9{ Biastic—] - :
-1. 2#-@’”“ it

15—1

-80 -60 -40 -20 0 20 40 60 80
Longitudinal distance z mm

Fig2 Curvature distribution of two-roll straightening
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Fig.3 Definition of plastic ratio
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Fig.6 Schematic stress-strain diagram for simulation
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Fig.7 Residual stress of traditional roll
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