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Development of Roll Control System for the Hot Stretch Reducing Mill
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Synopsis :

Being combined with 6" high-frequency electric-resistance welded tube mill, a 20-stand
HSR mill built at Nishinomiya Works in December 1966, can produce small diameter
tubes of 3/8" to 2 1/2". Computer program for roll pass schedule has been developed
according to our own method, which satisfies requirements for quality of pipes and severe
mill specifications. System design was also applied to the roll shop for the mill to plan
and control production and roll usage. As the result, the mill is in practice producing

pipes of good quality at the lowest roll cost and with high productivity.
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Being combined with 67 high-frequency electric-resistance welded tube mill, a 20-stand HSR mill
buill at Nishinomiya Works in December 1966, can produce small diameter tubes of 3/8" to 2'/.".

Computer program for roll pass schedule has been developed according to cur own method, which

satisties requirements for quality of pipes and severe mill specifications.

System design was also applied to the roll shop for the mill to plan and control preduction and

roll usage.

As the result, the mill is in practice producing pipes of good quality at the lowest roil cost and

with high productivity.
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Fig. 1 Layout of welded tube HSR line (see Table 1}
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Table 1 Outline of equipment in HSR line

Item Nn Equxpment Description

1 High-frequency induction welded tube | npi) makes 89. 1mm(3}4"") O.D. mother tubes
2 | Mather tuhe skid table o " | Mother tubes are stocked and conveyed to furnace -
- _3 Cnntmuous ‘heating {urnace o N 7Tubes are heated up_t_q_@ét_g(lo C o o
20-pass stretch reducing mill of 3-roll design has one
4 Hot stretch reducing mill{see Photo. 12 induction motor and 20 variable speed hydro-mechanical

drives, for finished tubes 17 to 76.3mm O.D.
Used for cutting the tubes leaving the HSR mill into desired

5 F]ymg saw

_______ _length from 12 to 22m at max. tube speed Tm/sec .
8 _Kickout equipment No. 1 | Hot tubes zre rapidly transferred to the No. 1 cooling table
7 Cooling table No, 1 ?Sf;z;v type cooling table for cooling and transferring the

T | Cold saws | Muliidength twbes are cut into the reatired lengthes

9 Conlmg table No. 2 ~ _.__ .| Chain type cooling table i

10! Siraightners | Two high speed, § roll type fube straightners

11+ End facers " High speed end facing machines B

_ 12 I Hydravlic testing machines _ With multi-headstocks and operated automatically o
13 Roll lathe ‘Grinding the roll calibers according to the pass schedules
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Fig. 2 Standard of pass schedule for SGP

Photo.2 Roll unit of HSR mill
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Fig. 6 An example of relations in stretch diagrams
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Table 2 Lives of roll units

) Reason i . ;
i for regrinding | Criterion ; of life

Approx. value

Wear overfth'e‘l. Red.: by rofled 1. Red ‘1200ton Gtand Mean Larger

July 1969

Table 3 Example of roll calibers in
sizing section for SGP 40A

”;' (4%.6mmO.D. x 3. 5mm Wall)

maller il'[)if:’erence

Regrinding ' allowance tonnage . Siz.:400ton diameter |semi-axis |[semi-axis [in
life i Siz.: by check of, D(mm)  |Hy(mm) |[H(mm) | H; {mm)
2. Roll rough- tube Q.D. '2. Indefinite —_— —— e —— ——
ness 2. ]‘:\ccord;_ng to | 7 51.42 26.41 25,01 S .57
i the condition .
oy |F Lack of chilledT. By change in [1. Untii the Ist & | 4075 | 2031 | 240 0 T
Disassembl- i cast iran layer color 4 stand 9 49,18 24,65 24.53 S 0.00
ing life 2. Roll crack 2. According to |2. Indefinite : .
i the condition 10 ) 49.06 24_.53 ! 24.53 {

Red. : reducing section, Siz.: sizing section
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Fig. 9 Example of roll unit flow chart
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192 T v B 8k 4 July 1969
(&)
17,45 » WALL OOKAN _ &0A _ SCH,NO, 5- 6803207
STANGS TOTALS RED +51Z  DouT — ROT RO3S  Z0r T
20 17 3 17,31 80,76 9,09 -,0100
[ "0 2 H1 X HHL  WH2  HHS  Hie o nPLtG  gnITE  EXENT  WIDTH
18 37,77 . 6.67 9,33 B.6% 9459 16 1,43 9,10 .49 10 17.8A 19,35 17,10 15,0
19 17,36 2.3 a, 70 865 L9941 06 08 .47 .05 19 17.31  17.51 S431 15,1
20 17,31 .25 2,66 8,66 1.0009 ,00 .05 12,38 -.00 20 17,31 17.3) 200 15,0
{ b} JR
s ot oD WALL (1} 21 £3) (4} 5) {6}
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39,10 * 2,60 2,60 2,60 3.40 3,40 .40
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4 6b,78 DI Tv20 +88 455 77 [] 514, 546, 576, 610,
5 H0.63 .20 1,52 .86 5T B0 121.5 7780 .5 AuB, 519, _ 551, 03 “16
6 hh.Ub T E0 1447 486 .56 #79 13446 TT5.8 6 647, 517. 550, sB2, 614,
7__ 49,99 P20} 1,4% 496 456 78 147,39 04, 3 1__ 637, 54 G,
A 45,39 D.20 1,41 .86 ,B5 LTT 163,7 TuT.2 A 423, "ag, 529, 564, 59%,
9 41,77 9e20 1,32 .86 ,54 .76 18f.4 725,5, % 6oS, hiw,  S1y, S, 57y
i 37,63 9,2y 1,37 86 .53 .79 201.3 Tea.6 10 607, 406, 516, 56, 577,
i1 33,98 2.20 1,36 J.B6 .53 W74 223.8 720,09 __11_ 600, 460, 10,  Sw0, 570,
12 30.89 20 1,37 86,52 LT3 249,3 To?. 12 590, 472, 501 531, 560,
A3 28,02 7.20 1,30 .06 ,531 .72 278.0 Je0,.1 13 SA3, u6y 496, 535,  s5q.
14 25,45 9,39 1461 86 .51 TL 310.7 693,8 1‘: 570, “§3- 491, 520, 549,
15 23,10 9,20 1.4 ¢80 L5070 347.9 684.6 1T :,?r). 454, (1.5 € 54
16 20.97 920 152 86 L09 .69 39042 679,8 16 :66. 453, 482, o, 534,
17 19.04 9.20 1,57 .86 .48 .68 438.7 @LL,_LL__@,- Y54, 483 511 539
18 1¥.77 Gob7 T3 W90 B2 .60 urTT. T TO3+6 1A 6, 469, 695, 528, 557,
19 }7,36 2,34 ~,20 £,00 ,22 M 432,6  707.4 13 %90, Y72, 501, 53] 560
20 17,31 25 =0 1.00 L05 07 493.8 6BT 8 20 75, 459, 487, 516, 515,
Z MEAN 526  ZOF  ~.010 SEISAN _RTO TON/H ZLa06 17,19 18,26 19,33 20,41
ELONG e'.,na T¥R__ 15,38 IRIGUCHI _ SPEED M/S 1,08 L A¢ 01 ‘ar ‘o2
TOR 80,76 * DEGUCHI  SPEED M/S 7.36 U489 6425 G462 6,99

Fig. 10 Example of pass schedule printed-out from computer
{a) sizing section roll caliber (b} tube sizes to be produced (c} wall reduction & roll speed

REQUISITION FOR REGRIND OF HSR ROLL UNIT
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