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Effect of Banded Structures on Separations in Controlled Rolled Steel Plates
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Synopsis:
Using controlled rolled steels with different chemical compositions, effects of pearlitic and/or bainitic banded
structures and intensity of { 100! texture on the initiation and propagation of separations were investigated.
Separation increased in Jength with the increase of banded structure density and (100) intensity. Separations
initiated at banded structure and propagated preferably along them. As for the initiation behavior of crack, three
types were observed: (i) separation preceded the formation of main crack, (i) main crack and separation oc-

curred simultaneously and (iii} main crack initiated, followed by separation.
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Table 1 Chemical compositions, finishing rolling temperature and plate thickness of steels used

Chemical composition (25) T, ;
Steet | C | Si I Mn | P |S Al [N [V {Cu [N |Cr | Mo | {C | (mm)
1 0.09 0.28 1.63 | 0.012 | 0.002 | 0.026 | 0.068 — -— — — — 770 22
2 0.09 0.28 1.63 | 0.012 | 0.002 | 0.026 | 0.068 — — - — — 720 22
3 0.09 0.28 1.63 | 0.012 ! 0.002 | 0.026 | 9.068 — — - — — 680 22
4 0.09 0.29 1.57 | 0.017 | 0.006 | 0.062 | 0.041 | 0.045 — — 0.30 — 755 13.5
§ 0.03 0.29 1.43 | 0.016 | 0.003 | 0.039 | 0.039 | 0.032 | 0.19 0.20 6.31 — 715 14.6
6 0.09 0.29 1.43 | 0.016 | 0.002 | 0.039 | 0.039 | 0.032 | 0.19 0.20 0.21 — 770 13.6
7 0.05 0.29 1.49 | 0.015 | 0.002 | 0.038 | 0.036 | 0.025 | 0.34 0.1% — 0.12 765 16.3
8 0.05 0.25 1.47 | 0.016 | 0.002 | 0.045 | 0.033 | ©0.025 | 0.31 0.16 - 0.12 705 14.5
g 0.10 0.24 1.60 | 0.013 | 0.002 | 0.034 | 0.040 | 0.033 ; 0.19 0.23 — — 700 16.7
10 0.14 0.23 1.26 | 0.018 | 0.004 | 0.015 | 0.030 | 0.020 — - — — 710 15.5
11 0.11 0.26 1.58 | 0.015 | 0.003 | 0.033 | 0.029 | 0.029 — — — 0.13 705 16.7

T¢ . Finishing rolling temperature

Table 2 Tensile and impact properties

of steels used

Tensile properties Impact properties

Steel | Treatment v.s T.5. EL R.A. vEop oTs Toaoo®
{kgf/mm?) i (kgf/mm?}| (%) | {%) {kef-m} | (°C) C)

1 As rolled 46.4 57.5 31 73 12.5 —52 7
2 " 46.0 55.1 k3| 68 16.5 —104 — b4
3 " 55.4 61.3 25 63 7.9 < —140 - 08
4 " 51.7 59.6 3 69 9.1 —78 —41
5 " 57.3 63.6 25 63 7.4 —117 —78
6 " 51.0 60.7 30 68 6.4 —48 —6
7 " 51.5 60.7 3 76 22.8 —94 —90
8 " 53.1 61.4 26 77 21.7 —83 —80
9 " 56.6 63.2 26 62 11.2 —87 —79
10 o 48.4 57.9 A 64 6.6 —82 —40
11 " 54.5 63.5 26 63 8.5 —88 ~54

*Tsa100 - Minimum temperature showing 100% shear area
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X-ray for main crack

Fig. 1 Shape of specimen for X-ray radiography

Table 3 Density of banded structure and (200}
intensity of steels used.

Density of banded
Steel structure (200) intensity

{number/0.5mm?)
i 2.87 1.94
2 7.80 2.27
3 6.23 6.35
4 4.51 1.44
5 10.50 2.53
6 4.82 1.26
7 0.16 2.94
8 0.03 2.58
9 8.15 2.81
10 22.09 3.60
11 13.06 1.44
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Photo. 2 Main crack and separations in low biow Charpy specimen revealed by X-ray radiography
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