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PROGRESS IN ROLLING OF FLAT STEELS IN JAPAN

.Synopsis:

Satoru Uchikawa

In this article the writer reviews the progress of Japanese steel industry in the making of
flat steels’ ‘during the past ten years since the end of War, referring to the changes in the
production and improvements in rolling mills, together with the developments. in the erection
of new equipment under the Steel Industry Rationalization Program. .

The advancements during the same period in the methods of operation and techniques of
the manufacture of plates, steets and secondary or other related products are also outlined.
The writer further adds briefly his view on the future prospect of this matter.
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Table 1. Production trend of ordinary steel .products (flat 'rollin‘gs)

A Total hot-rolled products 897,804 , 359, 405 569, 074 1,115,395 | * 2,141,395
Strips and like 8,302 5, 101 20, 859 34,614 53,024
@ Plates 239,013 37, 101 59, 622 146, 699 352, 159
2 Medium plates 4,905 9,015 19, 889 55,441 80,078
ﬁ Sheets 79,804 47,709 102, 460 200, 623 388, 335
Tin-plates ’ 20, 159 3,859 6,608 15,615 29,316
= Cold-finished sheets 7,217 1,803 2,971 11,005 18,951
0 Silicon steel sheets 18,972 5,670 16, 285 25,788 34,817
-‘3 Rerolled finished sheets- : 5,836
kY Galvanized sheets & like
Crude sheets for galvanizing, etc.
B Plates & Sheets 378,372 110, 258 228,694 430,085 962,516
B/A Ratio of plates & sheets vs. . . . . .
total hot-rolled Sproducts 4273 3076 40°2 43°9 449
- 1954
Years 1950 1951 i 1952 “1953 (to Nov.)
A Total hot-rolled products 3,486,137 | 4,807,201 | 4,874,420 | 5,418,543 | 5,092, 191
: Strips and like 100, 826 253,814 241,016 479,127 685, 379
a Plates 671,539 } ‘ } 1,061,088 748,829
3 Medium plates 133,516 |f 1+ 198,170 1y 1,425,654 346, 986 238, 286
& Sheets 599,116 | 1,032,061 879, 560 707,618 | 1,011,674
Tin-plates 66,274 92, 480 88, 206 114,250 137, 247
3 Cold-finished sheets 26,573 48,788 33,021 46,761 42,101
4 Silicon steel sheets 34,944 46,521 35,073 69, 670 65,433
< Rerolled finished sheets 12,003 15,274 14,875 17,237 14,375
I " Galvanized sheets & like 355, 269 475,576 539, 887 597,776
1Crude sheets for galvanizing etc. 101, 190 :
B Plates & sheets 1,644,791 3,002, 407 3,192,981 3,483,814 3,541, 1C0
B/A Ratio of plates & sheets vs. ' - ; . . —
total hot-rolled products 47 62°3 63 5. . 64" 1 69°5
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Table 2. Operational conditions of the i'olling equipment for flat rolled products
End of 1945 End of 1946 End of 1947 End of 1948
. Nominal . Nominal . Nominal |- Nominal
Units tonnage JUmts tonnage Units tonnage Units tonnage
| Working 4 73,116 | 6 163,116 | 7 183,116 | 7 183, 116
Hoops ! Idle 8 135,600 | 6 45,600 | 5 25,600 | 4 10, 600
oop - Being built :
E Total 12 208,716 = 12 208,716 | 12 208,716 | 11 193,716
Working
Hot-strips Being built
Total
Plates Working 14 311,350 | 18 616,050 | 19 617,774 | 22 959, 674
(medium Stopped } } } } . } } ' ) } }
plates To be repaired 32 1,935, 624 28 1,606,924 27 1, 586, 100 24 1,245,400
inclusive) Being built ) _
Total 46 2,246,974 46 2,222,974 46 2,203,874 46 2,205,074
Working 17 111,530 41 313,890 52 369,902 75 479, 280
sl oo [} e o )
Sheets To be repaired 98 670, 856 89 504, 396 70 454,720 f 56 366,920
Being built ‘
Total 115 782,386 | 121 818,286 | 122 824,622 | 131 846, 200
Working .
Cold-strips | Being built Remarks:
Total (1) Nominal capacity was taken for the period from the end of
fish 1945 to Mar. 31, 1951, while actual capacity for the period
o hed Working from Mar. 31, 1952 to Mar. 31, 1954
Cold-rolted Idle;’fotal (2) Included in the fxgures of hoops, plates and sheets for the
sheets period from the end of 1945 to the end of 1948.
Rerolled Working (3) The number of units at the end of 1949 was not written-in
sheets ldl’?‘v - because of no information
tal
ot (4) The ‘ stopped’’ and ‘‘to be repaired’ was presumed to be
¢ 1
Special Working equivalent to the ‘‘idle
steel sheets Total
. Working 35 495, 996 65 1,093, 056 78 1,170,792 | 104 E 1,622,070
Idle 138 2,742,080 | 114 2,156,920 | 102 2,066,420 | 84 | 1,622,920
Totalsum | Joivo built ’ : ’ |
Grand total 173 3,238, 076 i 179 3, 249,976 { 180 | 3,237,212 | 188 3,244, 990
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End of 1949 Mar. 31, 1951 Mar. 31, 1952 Mar. 31, 1953 Mar. 31, 1954°
' ) ; ] . Actual Actual
Units Nominal lrpjeg gz’;’;nil Units Cﬁc?olncffaé Units| capacity [Units| capacity
tonnage g ¥y id g | tonnage tonnage
285, 000 | 5 _346, 000 6 453,000 |- 6 456, 000 7 699, 000
1 78, 000 [ 150, 000 1. 300,000
285,000 6 424,000 6 453, 000 7 606, 000 8 999, 000
270, 000 1 270, 000 1 396, 000 2 954, 000 3 1,440,000
1 240, 000 ‘
' 270, 000 1 270, 0C0 1 396, 000 3 1,194,000 |. 3 1, 440, 000
i 1, 380, 060 20 1,717,200 23 1,919,400 22 1,849,800 22 1,687,800
. -3 485,400 5 ) 498, 000 4 213,000 2 96, 000
! 701, 000 5 . 446,000 4 © 274,800 4 '373,000 | | 3 195, 000
i 2 114,000 | 1t " 360, 000
2,081,060 30 2,762,600 32 2,692,200 30 2,435,800 28 2,338,800
690,200 | 71 | 1,290,350 | 133 1,344,480 | 119 1,367,940 | 118 | 1,331,040
153, 900 4 12,400 6 - 80,820 9 115,860 21 265, 500
118, 500 3 54, 200 3 13, 200 B
7 72,600 | 5 53,280 | 3 27,000 | 1-| 12,000
962,600 | 85 | 1,429,550 | 147 1,491,780 | 131 1,510,800 | 140 1, 608, 540
113,400 2 139, COO 2 135, 000 2 144, 000 ! 3 620, 000
’ B . : . 2 720, 000 3 480, 000
113,400 2 139,.CC0 2. 135, 0CO 4 864,000 6 1, 170,000
84,876 8 78,0CO0 { 13 - 89,200 3 88, 200 3 82, 200
) ) 1 5,000 1 3,000 1 3,000
84,876 8 78, CO0 14 94 200 4 91,200 4 85, 200
85, 800 39 ! G2,880 |° 49 83,340 | - 32 66, 300 28 58, 800
4,200 2 i 3, 600 4 ) 9, 600 4 5,400
90, 000 41 | 96, 480 53 ) 92,940 32 66, 300 32 64, 200
4 ‘ 15, 900 4 - 12,720 5 16, 680 5 16, 680
4 | 15,900 {- 4 12,720 5 16, 680 5 16, 680
2,909,336 | 150 | 3,949,330 | 231 | 4,433,140 | 191 4,942,920 | 189 | -6,005,520
977, 600 17 1,001, 600 23 881,420 18 704, 850 31 564, 900
10 264,.600 5 53, 280 7 1,137,000 6 1, 152, 000
. 3,886,936 | 177 5,215,530 | 259 5,367,840 | 216 6,784,780 | 226 7,722,420
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Table 3. Comparison between the capacity Table 4. Quantity produced and operational
of equipment and the quantity produced.of rate of epuipment of hoop.
flat rolled products. ; -
Calendar | Operating Production| A) ¢
[Operating - | capacity (B (B)Y/(A) %
Calendar | > Production | 0 years (A) )
years ’ capacity (B) | (B)/(A) % - - i
(A) 1945 73,116 8,302 114
{ - 1946 163,116 5,101 3°1
8. 20¢ 1945)! 495, 996 378,372 75,6 1547 183, 116 20, 859 11°4
21(1946)! 1,093,056 111,258 10,2 .
1948 183,116 34,614 189
22(1947)| 1,170, 792 228, 694 18,3 )
‘ 1949 285,020 53,024 1876
23(1948)i 1,622,070 490, 085 30,2 e -
| 1850 346, 000 100, 826 26°2
24(1949)} 2,909, 336 962,516 33,0 .
i | 1951 453, 000 253,814 56°0
25(1950): 3,949, 330 1,644,791 41,6 .
: 1652 456, 000 241,016 528
26(1951)[ 4,433, 140 3,002,407 60, 4 1653 85
27(1952) 4,942,920 | 3,192,981 62,8 > 699,000 479, 126 6
28(1953)| 6,005,520 3,483,814 58,0 195
29(1954)
- C HE LT, BESI®S (B 1713 Th 255, 8
Remarks: As for the ratios of the years 1951,

1952 and 1953, the year-end capacity
was cited for the annual production.
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Fig. 1. Manufacturing process of a plate mill.
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Plan of a 4-high reversing plate mill.
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Fig. 5. Strip mill rolling process.
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Magnets.
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Flux.
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Molten tin.

Palm oil. '
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Oil.
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Temperature controllers.
Electric wires.

Fig. 14. Tinning equipment.
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Ingot from soaking pit.
Slabbing mill. '
Slab shear. .
Slab conditioning.

Slab heating furnace.
Contiunous hot strip mill.
Coilers.:

Hot strip' finishing department.
Cut up unit.

Shear unit

Barrel stock line.
Resquarmg unit.
‘Normalizer.

Temper pass.

Pickler.

Scrabbing unit-

Backed up leveller.
Resquare unit.

Stretcher leveller.

Temper pass.

Side trim or slit.

Side trim and shear.

Continuous annealing and galvanized unit. .

Coil or sheet temper pass mill.
Continuous anneal, pickled and shear:
Cold reduced strip finishing department.
Wheelabrater.

Pickler.

Sheet galvanizing unit.

Corrugating.

Scrubbing unit.

Piler. "

Leveller.

Sheet shear line.

Normalizer,

Pickler.

Scrubbing unit.

Box anneal.

Temper pass.

Fig. 15.
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Leveller.

Resquare unit.

Stretcher leveller.

Single stand reversing .mill.
3 or 4 stand cold mill.
Trimming or slitting and coil.
Electrolytic cleaning.

Blue Anneal unit.

Box anneal.

Temper pass.

Sheet shear unit.

Continuous galvanizing unit, hot dip or electrolytic.

Slitting unit.

Continuous pickjng department.
Continuous strip pickling unit.
Side trimmer. (may be bypassed).
Single stand reversing mill.

5 Stand cold mill.

Electrolytic cleaning.

Box anneal.

Continuous cleaning and annealing.
Temper pass.

Shear unit.

Pickler.

Tinning unit.

Leveller.

Recleaner.

Slitter,

Assort and package (by hand or machine)
Assort.

Qiling line.

Package.

Dry feed, pickle, hot dip tin, inspect, Assort and

package.
Side trim and recoil.

Continuous electrolytic tinning same line can

produce electro zinc coated strip.
Shear unit.

Manufacturing process from blooming operation to finished sheets.
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Tandem hot strip mill.

Photo. 1.

B-ray thickness gage of coating.

Photo. 3.
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Automatic regulator panel for
.new-type soak'ing pit.
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