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Improvement in Cold Shear Yield of Bar Mill by Computer
Control System

Koji INAzZAKI, Takashi WASEDA, Michiaki TAKAHASHI, and Toshikiro OKA

~ Synopsis:

The rate of crop loss in bar production is greater than those of other products.

The reason is that bars devided in rolling line are sheared again simultaneously to specific lengths.
Furthermore, this loss depends on the quality demanded and facilities of shearing as well as billet
weight and bar size. Therefore improvement of equipment such as shear mechanism or measuring
instrument is as important as sophistication of software to increase the yield.

As a result of computer simulation for Nippon Steel’s new bar mill, in 1973, Dynamic
Programming was found effective for minimizing crop loss and improving productivity. These results
were used for modification of equipment plan under construction. In actual bar mill erected in 1974,
the highly functional shearing machine and basic “Shearing schedule” were installed as a part of the
total computer control system. After integral improvement of software and instruments in two stages,
the yield has reached above 97.62;.

Additional approaches would become necessary in the next step such as systematization including
decision of optimum billet length and introduction of Dynamic Programming to online system.
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Table 1. Details of each bar group sheared simultaneously (major shearing unit).

Major shearing unit No.1 | No.2 | No.3 | No.4 | No.5 | No.6 | No.7

No. of billets 4 4 5 ! 4 4 4 4

Total length (m) 215.4 193.9 204.9 ! 202.4 211.2 190.1 211.4
208.3 200.7 195.5 | 195.0 197.4 | 197.5 195.4
218.1 213.1 207.2 | 195.8 195.2 J 197.8 205.7
214.7 212.7 192.3 | 215.5 202.2 ; 203.1 214.5

| 192.8 | 1
No. of bars i 12 12 15 \ 12 | 12 12 12
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Table 2. Series of optimum solutions of Dynamic
Programming (main part).

X: 7y ny:
No. of No. of [ No. of | No. of |mini-
shearing of | Ist main | 2ndmain | under- |mumloss
Ist main size size sized Sa(x)
size (6.0m) | (5.5m) (4.0m)
0 0 1056 10 51.33m
1 12 1044 9 49.33
2 24 1029 12 47.83
49 612 390 14 26.33
50 620 384 10 27.33
51 629 373 12 25.83
52 644 356 13 25.33
70 931 42 -t 10 43.3%
71 941 30 11 44,33
72 952 18 10 48.33

condition : #; 2626 (+10%, —5%), n,>388 (+10%, —5%)

Table 3. Optimum number of shearing in each
magor shearing unit.
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5 511 6 11 0 0 0 0 0
52| 6 11 0 0 0 0 0
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Table 4. Comparison of three methods using D. P.

Size 36 ¢ 85 ¢
. iNo. of or-INo. of un-{No. of . No. of or-[No. of un-|No. of
Method 7 Yield ider length‘dersmed crop Yield der length|dersized J‘chop
Yield oriented 99.569, | 1002 12 l 10 98.119 63 5 2
Main size oriented | 99.34 1 006 3 | 12 96.46 66 0 4
P”’d“‘:;i‘i’éme g 99.09 999 9 l 19 97.08 64 3 5
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‘Fig. 2. Software flow-diagram of shearing schedule.
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Fig. 3. Basic concept of shearing schedule

Fig. 3. Basic concept of shearing schedule.
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Table 5. Step up history of shearing schedule in Muroran bar mill.

Original

1 st Revision 2 nd Revision

1 : The shortest among

No. of undersized orders with same spec.

: Optimum length in

3 : Optimum set given by
online simulation (every

maior sheaeing unit. 1 20 billets)

No. of conversion:
main size to undersized

0

: Undersized case
: Undersized not

0~2 : Floating according to

dimension etc.
allowed case

No. of main size Equal to orders

Equal to orders

Nearly equal to orders
including undersized.

Excess length of last Distribute same amount
bar to each bar

Distribute same amount
to each bar

Retry scheduling after
increasing dividing No.

Bindablity of under-

sized Not considered

Not considered

Considered
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Fig. 4. Schedule including two main lengths:
6.0, 5.5m.

98.0 .
I'st revision 2 nd revision
modification
9.0k of measuring instruments 70
§ S
T Y60 ' 6.0 —
2 \ e
- total yield -
L - [ ¢
2 950f i 50 °
94Uk 44.0
93.0F 430
aver roll
A
v2.0 \0 ﬂ R f 'b& o,n.qd,"'\_ LA T
- ; N / o i ’
D\'\[ Y l/ Y
gl.0 Lo
Lo T % "% [ 77 [ 1 [ 5 &

Fiscal ycar

Fig. 5. Rate of total yield and over roll.
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