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Prediction of the maximum graphite size and fatigue strength in
cast irron
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Abstract: The maximum graphite size in cast irons with different volumes was predicted by the method
of statistics of extreme value(SEV), and the fatigue strength was further predicted by utilizing the result
of SEV. It is shown from this study that with increasing the predicted volume the sizes of the maximum

graphite increase, while the fatigue strength decrease.
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Fig.1 Metallographic structure of specimen A
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Fig.2 Metallographic structure of specimen B

Fig.5 Measuring the maximum graphite size in specimen A
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Fig.3 Metallographic structure of specimen C
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Fig.4 Metallographic structure of specimen D
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Tab.1 Statistics of graphite size in specimen C
2 Fi /% Vi Aarea o, /um Wha=

1 2.439 024 39 -1.311 994 235 148.827292 1 5

2 4.878 048 78 -1.105 397 512 173.347 548 28
3 7317073 171 -0.961 248 716 174.840 085 3 6

4 9.756 097 561 -0.844 699 218 176.759 061 8 1

5 12.195 121 95 -0.743 904 054 179.530916 8 2

6 14.634 146 34 -0.653 268 802 187.206 823 29
7 17.073 170 73 -0.569 657 723 188.272 921 1 14
8 19.512 195 12 -0.491 110 874 188.272921 1 40
9 21.951 21951 -0.416 304 476 189.978 678 4
10 243902439 -0.344 289 441 190.831 556 5 31
11 26.829 268 29 -0.274 351 205 192.324 093 8 12
12 29.268 292 68 -0.205 928 553 196.588 486 1 39
13 31.707 317 07 -0.138 563 58 197.867 803 8 15
14 34.146 341 46 -0.071 869 152 197.867 803 8 30
15 36.585 365 85 -0.005 506 676 198.081 023 5 19
16 39.024 390 24 0.060 829 839 203.411 5139 10
17 41.463 414 63 0.127 425 815 204.264 3923 13
18 43.902 439 02 0.194 555719 208.102 345 4 18
19 46.341 463 41 0.262 491 259 209.808 102 3 22
20 48.780 487 8 0.331 508 864 213.8592751 7

21 51.2195122 0.401 897 038 215.9914712 37
22 53.658 536 59 0.473 964 08 217.057 569 3 36
23 56.097 560 98 0.548 046 729 219.402985 1 8

24 58.536 58537 0.624 520 335 2232409382 11
25 60.975 609 76 0.703 811 358 225.373 1343 21
26 63.414 634 15 0.786 413 288 233.049 040 5 17
27 65.853 658 54 0.872 907 538 241.151 3859 9
28 68.292 682 93 0.963 991 654 244.136 460 6 24
29 70.731 707 32 1.060 518 45 245.202 558 6 32
30 73.170 731 71 1.163 551 898 252.452 0256 23
31 75.609 756 1 1.274 449 411 252.6652452 38
32 78.048 780 49 1.394 987 381 254.584 2217 27
33 80.487 804 88 1.527 560 71 258422174 8 16
34 82.926 829 27 1.675 516 06 265.458 4222 25
35 85.365 853 66 1.843 743 495 289.125 799 6 26
36 87.804 878 05 2.039 812 233 294.669 509 6 35
37 90.243 902 44 2.276 389 668 307.675 906 2 33
38 92.682 926 83 2.577207 39 326.439232 4 20
39 95.121 951 22 2.995 523 884 344.776 119 4 34
40 97.560 975 61 3.701 251 165 394.029 850 7 3
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Fig.6 Extreme statistical distribution of graphite in sample A
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Fig.7 Extreme statistical distribution of graphite in sample B
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Fig.8 Extreme statistical distribution of graphite in sample C
a= {n . Z (y].\/ areamax,»,-)—Zy].Z\/ area . ,-} /
{mzby_gyf} (18)
b:{Z\/areamax’,—a-z;/j}/n (19)
2.2 M E KRR PR A EIKR T

FF b LR b A AR (B 58 U 50 Al B T LA
TS R R A R, R SEbs % h

RARh 7, MR (7) A 8) H T AR A L5 Y 7R AR

Varca  =10.5y+77.35

AT Ry

50 75 100 125 150
Jarea/um

B 9 1k D i AT B AR A ST U5 A 5]

Fig.9 Extreme statistical distribution of graphite in sample D
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Fig.10 Schematic plot of the maximum predicted graphite size
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Fig.11 Variation of fatigue strength with the graphite size
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