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Effects of caliber shapes on center deformation in bar and wire-rod rolling mill.
Morihiko Nakasaki and Nobuki Nishimura

Synopsis: In order to satisfy demands for higher precision rolling, importance of CAE analysis with rolling caliber design has

been growing. In this work, cross section shapes of rolling products, strain and stress were investigated by CAE
analyses (CORMILL) both with steel experiments and with plasticine (oil clay) experiments.

The findings are as follows:

(1) In order to compare square-diamond caliber with round-oval caliber, steel rolling and 3-dimensional CAE analy-
sis "CORMILL" were examined. Almost identical cross section shapes were obtained from both analyses and
experiments.

(2) Spread estimation by the CAE was accurate (within 5%).

(8) With plasticine experiments center holes of billets through round-oval passes closed at the No.3 pass, while bil-
let holes through square-diamond passes did not close at No.3 pass.

(4) The hydrostatic stress parameter, Gm, which is usually used in forging, has been applied to rolling in this work.
According to plasticine simulation results and CAE simulation results, Gm can be applied to rolling as an elimina-
tion parameter of center porosity.

Consequently, pressing effect of the round-oval pass on center porosity can be the same as or more than that of

the square-diamond pass.
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Table3. Calculation conditions in CORMILL

Fig. 4. Operation image of the CORMILL (Bar and wire rob rolling

Parameter

Default

Mesh system Nxx Nyx Nz

6x 6x 4080 20

Change in thickness of rolled strip 0.001
Norm ratio of velocity vector 0.0005

Normalized inequilibrium stress 0.001
Volume imbalance coefficient 0.200.1

Friction coefficient 0.30

Fig. 3. Rolling test machine for plasticine.
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