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Table 1. Standard concentration, Cp of each chemical component.
Standard concentration, C,, %
c | si Mn | P s ca | Al Ti | Sn | As
Lov;f sulphur steel i 02 0-3 0*6 0-02 001 0*3 01 ! 002 % 002 004
. i
High sulphur steel| 0°2 03 06 0°02 0°03 0°3 o1 | 002z | 002 | 004
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STUDIES ON THE ROLLING OF SEAMLESS STEEL TUBE (II)

— Measurements and Analyses of Several Loads in Plug Rolling —

Y. Yamada, S. Watake, K. Inoue, and H. Nozaki

~Synopsis:

Three principal components of loads in plug rolling of seamless steel tube, i. e. mandrel
bar force, roll-force and roll-torque were measured by means of resistance wire strain gages.
The measurements were made on Aetna plug rolling mill in Nippon Tokushu Steel Tube
Co., Ltd. The electromagnetic-oscillograph records of mandrel bar force and roll-force indi-
cated a gradual (nearly linear) decrease as a pierced billet proceeds through the groove (or
“caliber) of rolls, and those of roll-torque revealed a characteristic vibration of the driving
system of the mill.

Above experimental results, especially (i) the response of the dr1vmg system of the mill
to braking torque exerted by a tube entering into and passing through the groove of rolls,
and (ii) the relation among the three components measured, were analysed. An elementary
theory, on which the analysis of the three components was based, gave a linear relation
between (roll-force) x (radius of roll) and roll-torque, and this agreed well with the experi-
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mental observations; the coefficient of friction between tube and rolls evaluated from expe-

rimental data was 0°07~0°12 at rolling temperature (about 1000°C) of the tubes.

Also, an

estimation of pressure between tube and rolls was attempted.
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Table 1. Normal working conditions in roiling

2'" gas pipe.

Dimensions of pierced

! i
billet mm | 88#X6°5¥xX4150

i

Dimensions of tube
leaving plug rolling
_mill _mm

83¢ X 3*75f X8 100

; 1st pass 389,
2nd pass 19%

Reduction (in average)
mm

upper roll 599¢, lower

Diameter of rolls mm | o038
Revolution of rolls r.p.m | 97°5
Peripheral speed of 301

rolls m/s
Caliber of rolls mm | 83¢
Screw down of rolls, 1,5"’"

per each pass mm |
Diameter of plug mm | st pass 739,

2nd pass 749
659 X 158X 11385

Dimensions of man- -
drel bar mm
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Fig. 2. Bridge circuit in mandrel bar
force measurements.
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Fig. 3. Bridge circuit and load cell in roll-force
measurements.
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Fig. 4. Calibration curve of one load cell

used in roll-force measurements; 10-%.of
strain reading corresponds to 1°62kg/mm?
in ideally uniform compression of the cell.
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Table 2. A result of experiments (2'' gas pipe).
|
(1 (@) 3 | @ s e @
No. of Rolling temp.’ Mandrelbar | Roll-force, Roll-torgue | Rolling- i Tmax, T
tests , °C | force, kg kg (P) kg-m (T) | power, I | kg/mm?® | "RxXP*
6-8 -1%% | 1020 12600 | . 75100 9220 1250 17 0°41
6-8 -2 980 10500 i 48200 5880 800 : I 041
! ]

T 7 {
6-9 -1 : 1040 - 13200 74600 | 8850 L1200 147 F . 0°40
6-9 -2 “ 260 9400 43300 5230 | 710 1*0 0°40
6-10-1 ! 1050 14100 | 77000 8160 o | 5 | 0°35
6-10-2 980 9700 . 39900 4700 640 0°9 0°39
6-11-1 ! 10830 ! 13600 78500 ‘ 8320 1130 16 ‘ 0°35
6-11-2 : 970 9500 48200 | 5830 800 1"t | 0740

i : ' i
6-12-1 1 1020 | 13900 73700 8260 1120 1°6 0°37
6-12-2 g 90 | 9900 43300 4330 590 | 08 0'33 -

; ; — | ;

6-13-1 | 1030 21000 90400 , 6890 940 1'3 | 025
6-13-2 | 920 15200 53100 4950 670 “09 | 03t

*  R: Radius of roll=0°'3m.

*% The third figures 1 and 2 in no. of tests mean Ist and 2nd pass of rolling respectively.
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STUDIES ON DUPLEX-GRAIN STRUCTURES OF AUSTENITE (I)

Effect of Duplex-Grain Structures on Properties of Steel (Part-2)
Yoshiaki Masuko

Synopsis:

Already’ descmbed in the previous report of the same title.

December, 1957 issue of ‘““Tetsu-to- Hagané’’.)
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(Refer to the Part-1 p. 1307,

LREBEIC LT —70~200°C OD#%E
Table
2R EOEREREZ—IELADDOTH . RELRAE
DS Er BRI 925°C X 6h 38 X U8 1050°C X 6h 135 ik
7k, 880°Cx 1h PFER(LIEIC XD THIEL, k& FE
RIS L T QPR E ERBEZ KDL DTHS. T

EERIRL, PRI,

58 BRI T CIRIER RN 227 HHHMG 1
3 880°C X 1h TR ORI EER R T 70, BYAHE

Gtr LTIHERIG 2 13 LA ERESOEBRE LR T
zEnbirn. L UBYIRgM I CREBROZEES

RIEMOER" 2ET530RICHEREZET 5D
DE N\ BREZ D, BAROF —2AF 74 MERir
T & Z5{ b X T ARBEA B ATV, IRWC 680°C X2h —»%
¥ DIBEE A B L TIRETAIC V AL S o b € — BB

Table 2. Results of investigations for the effect of dupléx—gfain structures on the
impact transition characteristics of carbon steels with O'30%C

Austenite grain size ! Transxtxon temperature, 'I;r]('f) L.

{
: Chemical composition l . :
Mark | | (v +a) ,1 o ! Remark
i I T ' (Sol. i Gc Gec | ! "Heat i Heat Heat I e
C SiMn P ;. S ‘Cu Cr ) 1(9":)"C -(1050 °Ct (880°C ‘treatment jtreatment ‘treatment
AN 1 ; Al “'x6h) | x6h) | 1 1 i
- \ i E - - :
. ! ! ] | 3.3 ' 8.2 | ot i : Duplex-grained
Gi 0.290.100. 65 0. 014 0.0180.180. 14 0. 014 — -97 -10 — steel
| i I ; +2.1° ! +1.4 ) . ' (“Uniform—")
L | P i i l : : i '
T ] T § R | : . 1. ] i ¢
: : ‘ 6.9 3.5 | 87 | i * i .
G2 .0.350.040.84 0.011 0.021 0.170.11" 0.035 ‘ ! | -100 — —13 ! Fine-grained steel
| ‘ : i *1.1 | £2.2  x1.2 5 i |

I T N s B .
880°C x 1h—>Water cool, 680°Cx2h—>Air cool

Furnace cool
— 5 880°Cx1/4h - Water cool, €8°Cx2h — Air cool

Furnace cool

Heat treatment |:

925°C X 6h
1050°C x6h

” ” I:

” “ E: 880°C x1/4h - Water cool, 680°Cx2h — Air cool
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