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ABSTRACT Through optimizing the related parameters by modified simplex method, an optimizing
conversion formula between hardness and strength for steels has been obtained, and the accurate
conversion formula can be described as: 0,=208.96+43.48HRC—1.18HRC?+HRC3/54.53, in which

HRC is hardness value of Rockwell in grade C.
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Table 1 Comparison of data about the hardness and strength of steels in coversion for two methods

Hardness Strength, MPa Ralative error,%
(HRC) oy ob1 op2 A, Az
60 2557 2447 2534 4.30 0.91
59 2448 2359 2436 3.64 0.50
58 2345 2274 2342 3.02 0.13
57 2249 2193 2252 2.48 0.14
56 2158 2115 2166 1.98 0.38
55 2074 2041 2084 1.61 0.49
54 1995 1969 2006 1.29 0.55
33 1919 1901 1931 0.95 0.63
52 1849 1835 1860 0.73 0.58
51 1782 1773 1792 0.51 0.55
50 1719 1713 1727 0.34 0.48
49 1659 1656 1666 0.17 0.40
48 1603 1602 1607 0.08 0.26
47 1550 1550 1551 0.02 0.10
46 1499 1500 1499 0.07 0.01
45 1451 1453 1449 0.13 0.16
44 1406 1408 1401 0.13 0.34
43 1362 1365 1356 0.21 0.42
42 1321 1324 1314 0.23 0.56
41 1282 1285 1273 0.24 0.68
40 1243 1248 1235 0.40 0.64
39 1208 1213 1199 0.39 0.75
38 1174 1179 1165 0.42 0.79
37 1141 1147 1132 0.51 0.76
36 1109 1116 1101 0.64 0.67
35 1079 1087 1072 0.73 0.59
34 1049 1059 1045 0.94 0.39
33 1022 1032 1019 0.99 0.33
32 995 1006 994 1.15 0.13
31 970 982 970 1.20 0.01
30 945 958 947 1.36 0.23
29 922 935 925 1.39 0.37
28 899 913 904 1.51 0.60
27 878 891 884 1.47 0.71
26 857 870 865 1.50 0.89
25 837 849 845 1.45 1.01
24 819 829 827 1.20 0.95
23 800 809 808 1.10 1.04
22 784 789 790 0.61 0.77
21 767 769 772 0.25 0.63
20 752 749 754 0.40 0.21
19 737 729 735 1.09 0.25
18 723 709 716 1.97 0.90
17 710 688 697 3.01 1.77

Notes: HRC, gy, are experimental value provided values by “GB1172-74”; o,; and gp2 are calculated
by Yu’s formula (1) and the optimized conversion formula (2) respectively; A1=|oy1—0op|/0p,

Ag=|ope — op|/0ob.
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Table 2 Comparison of parameters and evaluation for results

Parameters for formula

Evaluation for parameters

ag a1 a2 a3 A Q T
Before optimizing 200.00 41.20 —1.00 1/64 1.09% 35118 0.9985
After optimizing 208.96 43.48 -1.18 1/54.53 0.54% 2741 0.9999

Notes: ag« @1 . as .
T is correlation coefficient
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a3 are parameters in formula (1), A is mean ralative error, @ is sum of squares deviations,

e, AT AN, BITWSUSEMERIMILIEM &
WIMEH (W& 2).
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1.18HRC? + HRC?/54.53 (2)
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