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Experimental Method of Stress Simulation of Rolling and
Continuously Cast Slab by Plasticine

Kenji Cayjuwa, Yotaro HATAMURA, and Tetsuro Suzuk:

Synopsis:

A new experimental method for stress analysis of a steel slab in hot rolling or continuously cast
slab by plasticine is developed. When plasticine is used for simulation of steel in high temperature,
it is thought that not only the simulation of deformation, which has been made conventionally, but
also the simulation of stress and force is capable. First, many kinds of stress detectors —miniature
pressure cell, miniature frictional stress cell, and internal stress cell— are developed with success.
Then an apparatus of simulation with 2 stand rolls equipped with above detectors is made, and it
is possible to measure the following items:

(1) Distribution of stresses (pressure, circular frictional stress and axial frictional stress) on the
surface of a roll.

(ii) Distribution of internal stress (direction and magnitude of principal stress) in a workpiece.

(iii) Deformation of workpiece and load or torque acting on a roll.

Finally an experiment of rolling by single stand is made as an example. Deformation, load and
torque, distributions of many kinds of stresses are clarified and the precision of the experimental
method is confirmed. '

il

1. # 2. BEDNMEIEHKHRE

WHNTC X 581, NEOBEREL E2HR~N5
DEEL FAVWBRTWB 75 25 v ik, FORI—0
THLOBR, BREM, OO THREEREESFIH
& (% 1000°C 530) oo zh b EMUTHD, =5
WINTEE =7 ARk & OBEBESGHY BYTEE, &
WoR bTILNAHRERCET L e E %D, v
2 U— T BT ENERERITTCH D = LR FIEY TR
~re. :

FBTE, F7AVF VO EROWELFIHE L CEE
s EsE R 05 [N, v - AVRECAE LB E
TIRBERIENEOHME X0, I PNCA CaIET
DHEDIEI Y 3 2 V=¥ a2 YOFEREDWTRNS.

2-1 PEENBRHBFRICDONT
TIAYFVRIDUGTIY F a V= g VEFO I
X, MIRICSr - LI E OB R O REESS
IO MIA PR DML TTREEE RS 5 BERD 5. Fi
Eix, = ARFEOET - BRFROBERGS - i
HEOBEEIETIO 3 O BRI 2TE D, chbi i
THRE, ENFES IOBERIGALETHS.
BT 51y, MIHRRSoGI 2 EECKR S
LRI PLETHB. L E3DORHEED 5 B,
ENfFreowTix, B, WS onomBRendn, v
Talb—va VEREFH IR AL 522 23, Wwih
YREH > OERNPKENDID, WEADL 0D

* BB Sl B4 ARSBBASICTEE BM 54 £8H3 EM (Received Aug. 3, 1979)
** I RZTEE IfE (Faculty of Engineering, The University of Tokyo, 7-3-1 Hongo

Bunkyo-ku 113)

R RS KRR (Bl B RKB4LET¥(#)) (Graduate School, The University of Tokyo, Now

Sumitomo Light Metal Industries, Ltd.)

— 49 _.



1104 % x @

% 66 4 (1980) % 8=

DICDE A5 7ekfed o T a2tk LTw5%. ¥
7o, BEEEIIEY - PIERIGIENE, EE baidhds X Ohrkife
FACBR Licd 0 ot R4 bisn X 5 Thb.
LT, EEHEDLI, Bt ORI L
ERE - BEAE - e 2 FRE LT, 525
vOETNVEBROKBICTIBHBEEHRE L. ohbd
TWTRBEZHH>P/NIL (BEE 3mm), = — L EH
ZEEWOIETInHR, MIMERTOEETIHMEL BT
TEHEDEFELIESDTH 5. '
2.2 JEEHE

v — VERERB S ET (v = AFRBFREOIES) O
WAV B/ NEETIGT oSS Fig. 1 Wi,
FEOME L FA—DOHREY $OLENTF v v 7 O—H
PBEERCIooTH5. ZERE (BERE 3mm) @i
ENEA—=1&ZN LTZERCEDLY, ZoRLTOR
fLENEC A - 124 LR EDLS. RHKRER
CIXOTH Yy — O bh Ttk ), ZEFCMbD
TN CeBRESL OB E LS.

ZOEFoMEEOHE Fig. 2 wiRd. BEER -3
BEMHEELRL, ToRREREEFOTWEZ & 28 h

r— )L

$14
$3
r |i é/cqp

Z ——Detective column

—Diaphragm
! ~~pall

| Detective plate
‘ Strain gage

I~ Mounting

7

Lead wire

1
l Case
1

Fig. 1. Structure of miniature pressure cell.
150
Yo 100 /
< /
~ Y%
w 4
o 90 /
=
&
pra)
=
© 0
0 1 2

Pressure p,kgf/cm’

Fig. 2. Performance of miniature pressure cell.
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Photo. 1. General view of the equipment of
simulation.

Photo. 1 &R .

FEIE » — v F Ikl E5 [ o ¥ v s v — et
BT5r—=I2xbY, ThZThor— 132 FHAr
— Fel T sbh, "AZA—=FENLT, FaodgVv
CXAHPE - BEEEYEL, BEHe—sTHRE S h
5. m=iwihb ST, B 200mm, RI
320mm THY, EMHTHSB. ThThor— L D[E
BREEE, F=A VEEBDOA T ryr oy PRI TLC
EC, FIEOREEE (0.98~27 rpm) 235 Z E3T
&%, Thik, 2x0w - AT IAMCERE N2
b, BIEEMxI YT, ROWHEINTHOMF
RLATETHSD. 3bAHABRBETHWAZ & b T

5. FFore—a1fHEE 0~100mm ¢hHH, m—F&
NV OB vy 2 DRI CHEERTS. -V A

HETOHNA Fa—aik, EEROCEGHEEHET D5
WECIHE U TR EEBOWMENAB IR TS, Th
Fhor - VOBERICRED VY Y 2B BT 57120
DEF e — AHER D T THS.

CDVIav—va VEEYHACCHIEEZ L 5EH
1, ROEBVTHS. (i)r— AT AHE - bV
z, (i) m— AEE, D BIET O, () ITHA

3050 2-directiongl ~Pressure cell and
2-directional load cell/frictional stress cell
Curved guide roll [qu ceil J ‘Tbrque meter
Horizontal guide roll Roll X jl - \ 3
A,
7 Q ‘Work piece odoo
-‘ QO O 100000
N J S /ChCIin cocoo
y: Sprocket V. 2
r—.—% L Yotor W7/ A
LISV e o Bl = =L
g Lubricutin? ! Motor power 0.75kw Y 320~
- roll Diameter of { A )
Rot t,ro]ls 200 mm A
ating
velocity 0.98~27rpm Workpiece
A Roll gap 0~100 mm Length 800mm
T Torque meter 7kam Width 200mm
7 Lord cell  280kg in both Thickness 100mm

directions

Fig. 9. Experimental equipment of simulation of rolling and continuous

casting

by plasticine.

— 52 —




TIRAF UV VLI DEERS XCERHEHFRF OB I av—v 2 vOhEk 1107

Photo. 2. 2-directional load cell.
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Table 1. Comparison between the integrated values of stresses and the values measured

by load cell or torque meter.

Symbol| Kind of measurenemt or calculation Rollin Force acting on the | Force acting on the
torqueg of | upper roll lower roll
th
rolel YPPEY Vertical Horizontal | Vertical |Horizontal
force force force force
kgf-m kgf kgf kef kgf
A Value measured by 2-directional load cells — 152 —10.9 168 18.2
Value measured by torque meter 3.9 — — — —
B Integration of the outputs of pressure
cells and frictional stress cells 3.9 143.7 9.5 - —
Cy Integration of the outputs of internal stress
cells along the locus of a-b - 191.5 22.9 - -
C - Integration of the outputs of internal stress
’ cells along the locus b-c-d-a _ 210.6 48.1 - -
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