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On Measurement of Rolling Pressure and Rolling Torque of

Roughing Stands in an All-Continuous Wire-Rod Mill.

Synopsis:

Seizo TESHIMA, . Kusuo SAKAMOTO

Suemasa YASUDA and Koe NAKAJIMA

The rolling pressuré and the rolling torque we‘re measured at the roughing stands of all
continous wire rod mill. When four billets of mild steel were rolled ‘at once, the rolling
pressure of each stand fell in the range of about 9~37 ton per billet.

The rolling pressure of oval rolling stands was considerably higher than that of square
rolling stands. And the effect of back or front tension between stands on the rolling pres-
sure was found at the threading or the deliverying of billets.

. The measured torque was considerably higher than the calculated torque from the measur-
ed pressure. The rolling efficiency of roughing stands was about 719, which was derived
from the measured rolling torque and motor torque. Moreover the load distribution of each

stand to the main motor was obtained.’

At the end of this paper the relation between the mean specific pressure and some factors

of rolling was discussed.
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Table 1. Chemical composition of rolled steels.
Specification C Si Mn P S Remarks

SWRM 3 '0°12 | 001 043 | 0°041 | 0°031 | For measuring of rolling load
SWRM 4 (killed) 013 024 0°44 0014 0°023 ’ .

. SWRM 4 (rimmed) 0°20 0*01-] 0°30 0°014 | 0°030 |tFor measuring of rolling torque
SWRY11 0-08 0-0tr 0°60 0°009 0+015

Table 2. Rolling conditions.
Stand No. 4 5 6 | 7 8 9
Scction of rolled steet - = - ® P L 4
30°8X59°9|37°1 X 35°6{18°8X43°2/23°2X23"4|11°8X28"*5|17*2X 17°2

Roll diameter- Dmm 4175 417°5 382 383 384 3845
Rolling speed Vu m/s 024 0-34 0743 076 - 116 1°62
Section area of rolled steel Amm? 1820 1287 829 550 350 191
Reduction of section area 4A/A X 100% 284 294 356 . 36°7 36°4 23°0
Strain of section area InA,_;/A, X 100% 24°9 257 303 31°2 310 20°7
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Table 3. Contribution of the rolling torque at each stand to the motor and rolling efficiency.
Stand No. - r;Ii?itr?l Motor Sf%lling
Steels Specification , . torqug torque cie;lcy
4 5 6 7 8 9 kg -m kg -m o
. - (7
Max. rolling torque kg-m 6867 | 6118 | 9000 | 4165 | 3828 | 1960 '
,| Contributed torque to the :
S(E:l]lqelg)_, motor kg -m 264 339 813 567 789 527 3299 4510 73
* Contribution of each stand . . . e o b 1z
to the motor % 8°0 | 10°3 | 24*6 | 17 2. 239 [ 16°0
Max. rolling torque kg-m | 7620 | 6365 | 9220 | 4920 | 3580 | 2030
. Contributed torque to . :
‘(Sf’xllfnifldi’ the motor kg-m 292 | 353 | 832 €69 | 734 5461 3450 | 4470 73
A Contribution of each ‘stand 25 | 1003 | 24°3 | 19°5 | 21°4 | 16+0 :
to the motor _ _ _
Max. rolling torque kg-m | 6738 | 5590 | 8480 | 4510 | 2590 | 1940
Contributed torque to ‘ g '
SWRY!11| the motor kg-m 259 | 310 766 | 613 | 533} 523 5504 | 4440. | 68"
Contribution of each stand . . . . P
to the motor % 86 | 10°3 255‘20'4 177 17{1—
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Table 4. Mean specific pressure of roughing stands.

Stand No. 4 5 6 7 i 8 9
Rolling temperature T°C 1075 1060 1040 1015 1000 980
Mean strain rate ¢, sec™! 12 16 39 5°5 11°4 7°1
Projected contact area mm? 3016 1964 1972 1040 949 749
Projected contact length ld mm Y4 72 48 63 46 60
Mean rolling pressure P ton 30°0 20°0 36°5 15°0 22°5 90
~ Mean specific pressure ks kg /mm? 9°8 10°9 15°8 12*5 182 12°3
Velocity modified temperature T K 1324 1291 1221 1179 1128 1133
Resistance of deformation by . . . . . .
tensile test S kg/mms® 84 g0 11°9 13 5 16°3 , 14-1
Oval rolling 1°165 — | 1330 ] — 1*115 } —
ks/S .
Square rolling - 1°203 ‘ — [ 0°925 — | o873

— 17—



" 1680 % & &

47  (1961) 128

¥ F® square JEEIZILL T viizldL Ty
%.

2. FEHAREHUE & PEE S XOILE R & OB

FHEERARFUHA oval JEFE$s X O square JEIES R,
TXNENRLOEHREZ LD L TWHDTOEDL S
ISP X OILEBIREF & OBGER L &Rk,

hm/bm, (MO FIGFEH L FEHDLL)

hm/Dm, (MRHOFE R L Fi 0 —LED L)

L/vA, (WEEEOERDE X D45 & FE B

DIEFHRE DD

(1) - hm/Dm ~ OFEHZEREOBER

Fig. 6 (a) iT&h b5 X5 hm/bm DILH/PEL
7% EIREBCFHEFAERRIRE L L H5080DdDLN S
P35 oval FIE3S X UF square JEIETHIA CEET 5 L
oval JEETIE hm/Dm OECZELOFHEAKAN T D
B b TR EARREE L D ZEL TS,

(2) hm/Dm » FHLEWABEFOBER

Fig.6 (b) L ®»T XS5 hin/Dm O /NE L ik
% LA PUAE AR T 525 oval EHEE square
FERET % AR E D, . oval FIEDHHSEESK X
V.

(3) L/VA:FEERERLEOWIG

LivARIBCET5\RTETRE LTHY b hk

LDTHHNL/VA EOBRE LS5 L Fig.6 (c)
DX S5 oval FIEE square FIETELERDOKk
fEm & L L. ,

(3) FHERIEI & FHERE (¢n), FEEE
(T) Lo

FERERF DO EEE (¢m) & Sms DEHEDICXD
(DT Lo skt

) Vv, " A
¢,,,=Td“—x1n An"T G
Ve 3o — Vo FEE, ld 3MREEMREY, BIW
“E“"(a) ' () (©
20 Y J ' ¥ ! H
S L SZand No. _ Stand Ko. Stand Mot &
T N
Ee e Tl
< 19l 17 9 1 70\ 9 17
Byl ) -
2 \ ,3-0 - S g )
Sl T y 5
gg 49 4
%704 06 48 L0 002 004 006 OIS 010 47 48 19 20 21

hafbm hmfdm LfIE

(hm; mean thickness of rolled steel, bm; mean width
of rolled steel, Dm; mean diameter of roll, L; half
length of section periphery, A; section area of rolled
steel.)
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and some factors of rolled shapes.
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