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Study on As-Cast Nodular Cast lIron with Bainitic Matrix
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Abstract

The purpose of this study was to explore the possibility of obtaining as-cast
bainitic nodular cast iron by a designed of two-stage-cooling after castings being
removed from the mold. In order to enhance bainitic transformation, Ni-Mo
combinations with varying amount were added, and the feasibility of replacing Ni by
cheaper Cu was also persuaded. Optical and electron metallography, X-ray
diffractometry, and mechanical testings were applied to study the cast matrix with
nodularity better than 80% .

From the experimental results, conclusions can be drawn that, (1) nodular cast
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irons with more than 90% bainitic matrix are obtainable by the two-stage-cooling
process with C : 3.47 ~3.62wt% , Si . 2.30 ~2.40wt%, Ni: 0~ 3.10wt%, Mo : 0.16
~ 0.35Wt%, Cu : 0 ~ 0.84wt%, having tensile strengths 100 ~ 115 kgf / mm?*, yield
strengths 90 ~ 100 kgf / mm® , and elongation 1.5 ~ 3.0% ; (2) lower bainite was
found to appear nearby the graphite , while upper bainite away from it, the difference
in carbon distribution is thought to be one of the main reasons ; (3)Cu was found to be
approximately twice as effective as Ni in the enhancement of bainite formation ; (4)
although alloy addition is important, it was found that the way of controlling cooling

processes is even more vital in obtaining bainitic matrix.

Keywords : Bainitic Matrix, Nodular Cast Iron ,Direct Casting, Two- Stage-Cooling Process.
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0.1 035 0.34 0 0 540 3 * Ly +LB 0 85 0 0 0 15 95.70 81.87 1.8 36.4 473 91
1.0 0.35 0.35 0 0 610 3 574 +LB 0 77 5 0 0 18 88.86 71.16 1.35 34.65 470 85
2.1 0.35 0.36 0 0 570 1 574 +UB 6.6 0 83.4 10 0 0 79.13 69.44 1.2 333 417 85
3.1 0.35 0.35 0 0 530 1 FE*4 +LB 25.8 70.2 0 0 0 4 83.77 74.4 1.5 35.86 430 89
0.1 0.35 0.25 0.5 0.44 581 2 574 +LB+Mart 0 67 0 0 28 5 101.9 82.67 2.5 34.41 498 87.66
0.07 0.25 0.24 1.0 0.84 510 1 % & {%% +L.B+ Mart 16.6 34 0 0 324 17 107.43 95.89 1.6 40.46 503 92.33
1.1 0.25 0.24 0 0 560 2 574 +LB 0 86 0 0 0 14 105.44 94.34 1.85 382 408.8 87.66
1.0 0.25 0.24 0 0 610 2 &7 +UB 0 0 85 0 0 15 63.66 63.37 1.05 2591 386.4 76
1.1 0.25 0.25 0 0 590 4 +EW&F +LB 0 87 5 0 0 8 85.99 74.95 1.55 33.53 462.9 80.55
2.0 0.25 0.23 0 0 530 2 & i +LB 0 90 3 0 0 7 110.29 96.67 3.06 34.88 511 71.3
2.1 0.25 0.25 0 0 605 7 &34 +UB 0 0 95 0 0 5 71.18 64.48 155 27.32 421.6 60.71
2.1 0.25 0.24 0 0 553 2 &7 4 +LB 0 85 6 0 0 9 86.87 75.50 L5 34.62 412.1 84.7
2.1 0.25 0.24 0 0 614 3 +5*4 +UB 0.5 0 90 9.5 0 0 86.43 70.54 2.25 29.88 459.5 80
L1 0.35 0.35 0 0 628 6 574 +LB 0 86 4 0 0 10 87.98 87.00 0.75 40.57 4519 81
2.1 0.35 0.34 0 0 450 1 F & (%4 +Mart+LB 0 30 0 0 60 10 90.19 71.78 1.625 35.57 476.95 93.66
L9 0.35 0.33 0 0 550 3 &4 +LB 0 89 3 0 0 8 109.86 101.02 1.425 39.23 4754 93.82
2.0 0.35 0.34 0 0 522 2 574 +LB 0 88 2 0 0 10 105.66 94.35 1.95 38.59 494.7 81
0.07 0.25 0.23 0.5 043 564 2 574 +LB+Mart 0 80 0 0 15 5 114.06 101.325 1.55 403 483.2 82
0.07 0.25 0.24 0.5 0.44 570 2 T & {%% +Mart+LB 0 26 0 0 65 9 117.16 102.93 2.78 42.54 446 90.33
0.06 0.25 0.23 1.0 0.82 680 3 %574 +Mart+LB 0 0 50 50 0 0 95.05 76.81 2.68 33.96 400.8 84
0.06 0.25 0.24 1.0 0.84 473 5 &% 4 +LB+Mart 0 63 0 0 30 7 120.47 102.93 2.55 40.23 489.5 87
0.05 0.25 0.24 1.0 0.84 450 3 &% 4 +LB+Mart 0 67 0 0 28 5 119.14 103.07 255 39.57 490 89.8
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