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On the Relation® between Reduction Ratio and Mechanical
Properties of Killed Steel Plates.

Takeshi OKuRO, Shigeru WAKUSHIMA, Nobuo FUKAYA and Masuhiro SATO

Synopsis:

To investigate the relation between reduction ratio and mechanical properties of killed mild
steel plates, the following tests were carried out.

(1) Six 10-t ingots from a coarse austenitic-grained heat melted with a basic open hearth
furnace were hot-rolled into several plates of different thickness, which corresponded the
reduction ratios (=ingot thickn./plate ‘thickn.) of 4, 6, 7, 8, 12 and 20, respectively.

(2) For the comparison with test 1, one 10-t ingot from fine austenitic-grained heat
melted with a basic open hearth furnace was hot-rolled in to a reduction ratio of 7°5.

(3) One twelve-sided 15t ingot from an acid open hearth furnace was forged into a slab
previously,.then rolled in to a 100 mm thick plate. The total reduction ratio combined with
forging and rolling reductions was 10°*1.

The results obtained were as follows:

(1) The mechanical properties of rolling-direction specimens were improved with increase
of reduction ratio, rapidly up to a reduction ratio of 12 and slowly thereafter. This tendency
was remarkable in elongation, reduction of area and notch-toughness but a little in yield and
tensile strengths.

(2) The mechanical properties of transversal-direction specimens were improved rapidly
. with increase of reduction ratio up to 8, but better effects were not expected with further
proceeding of rolling. This tendency was conspicuous in elongation and reduction of area.

(3) In mechanical properties in the thickness direction, tensile and yield strengths were
improved remarkably with plates of reduction ratios between 7 and 8. Elongation, reduction
of area and notch-toughness were increased with plates of reductlon ratio up to 12, but
decreased thereafter.

(4) Hence, in considering the properties in the thickness direction, it was desirable to
apply the rolling reduction ratio over 8 for commercial steel plate. At the reduction ratio
of 12, best properties were obtained for all directions in the plate.

(5) After normalizing, the properties except tensile strength were improved, but the

‘behavior offreduction ratio was scarcely varied from the as rolled condxtxon

(6) Application of forging in slabbing process was effective as well as'rough rolling, and

a properiy improvement corresponding to total reduction ratio was achieved.

(7) The same behavior was obtained in the case of a fine-grained steel in the relation
~between reduction ratio and mechanical properties.
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Table. 1. Ladle analysis (%)
" Tést | Heat ® . s .y
No. No. Furnace| C Mn 'Sl P S Cu Ni Cr V [Sol. Al
1 H 637 |B.O.H.| 0°23 0°60 0°20 0009 0*019 018 — —_ — 0-005
2 Hg927 {(B.O.H.| 0°16 065 0°26 0*012 0023 0°23 — _ — 0022
3 a1429 |A.O.H.| 024 0°58 0°25 0°026 0024 0:08 006 004 0°09¢ —
* B.0O.H.: Basic open hearth, A.0.H.: Acid open hearth. .
Table 2. Rolling and forging course of the plates.
’Il:lis.t Ingots Slabs Plates Reduction ratio
. Thick- W;lh L J 'h
_ ness vidt engt
10t -slab Ingots 150 X 1700 X 3780mm 4
ness Width Length ness Width Length | 86 X 1700 X 6200 7
600 X 1530 X 1600mm 300 X 1530 X 2200mm| 75 X 1700 X 7540 8
' . 50 X 1700 X 11000 12
30 X 1700 X 11000X2 20
2 600 X 1530 X 1600 — 80 X 1970 X 8100 7°5
15t -12 sided ingots : By forging 7-4*
. : o By rolling 2°7
3 Top dia. 1140mm§}1ength 320 X 1575 X 2060mm| 100 X 1770 X 5460mm
Bottom-dia.1032mm § J 1550mm Total 10°1
* Calculated after JIS G 0701
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