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[Ni] -84.9[Mn]; o, =638.7 +51. 1[Ni] —40.5[Mn] +16.9[Cr]; A=81.8 ~24.8[C] +2.7[Mn] —4.4[Cr];
7=49.4 +47.5[C] +4.8[Si] +4.3[Ni]; Ag, = —90.8 =55.8[ Mn] +10.2[ Cr] +154. 1[Si]. WL EEMCREEH
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Regression Analysis of Effect of Chemical Composition on
Mechanical Properties of X20Cr13 Steel Products

Zhang lina' , Sun Yongging®, Liang Jianxiong’, Yang Zhiyong” , Liu Zhenbao® and Li Wenhui’
(1 Technology Center, Fushun Special Steel Co Lid, Fushun 113001;
2 Institute for Special Steel, Central Iron and Steel Research Institute, Beijing 100081 )

Abstract The statistic regression analysis on chemical composition and mechanical properties of random sampling 89
heats of steel X20Cr13 (/% : 0. 17 ~0.22C, 0.30 ~0. 80Mn, 0. 10 ~0. 50Si, 0. 30 ~0. 80Ni, 12.5 ~14.0Cr) 40 mm x
40 mm ~ 80 mm x 80 mm square bar products produced by 6 t EAF + LF + VOD +3 t ESR process at steelworks has been
carried out to get the quantitative regression relation between chemical composition and mechanical properties of this steel
series: o, =704.9 +121.9[Ni] - 84.9[Mn]; o, =638.7 +51. 1[Ni] -40.5[Mn] +16.9[Cr]; A =81.8 -24.8
[C]+2.7[Mn] -4.4[Cr]; Z=49.4 +47.5[C] +4.8[Si] +4.3[ Ni]; Agy = —90.8 —55.8[ Mn] +10.2[Cr] +
154. 1[Si]. As the process parameters and size of bar products change, the re-regression analysis should be carried out to
revise the equation factors.
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Table1 Statistic characteristics data of mechanical proper-

ties and chemical composition of steel X20Crl3 bars, 89
heats

. MRS, B BN BK
CE R 7 I S
g ERBE(0,)/MPa =600 704 650 840 32.7
HHRE (o, )/MPa 800 ~900 856 818 920 20.3
{HER(A)/% =15 20 16 23 1.5
W T A R (Z) /% =50 62 54 68 2.0
R (A )] =20 52 26 87 11.2

B C/% 0.17~0.2 020 0.17 02 0.0
Mn/% 0.30~0.80 0.61 0.48 0.69 0.04
Si/ % 0.10~0.5 0.28 0.18 0.36 0.0
Ni/ % 0.30~0.80 0.42 0.38 0.58 0.11
Cr/% 12.50 ~14.00 13.10 12.80 13.20 0.3
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Fig.1 Normal distribution curves of mechanical properties and chemical composition of steel X20Crl3 bars, 89 heats: (a) yield
strength; (b) tensile strength; (c) elongation; (d) reduction of area; (e) impact energy; (f) carbon; (g) manganese; (h) silicon; (1) nickel; (j)

chromium
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Table 2 Significance test of each partial regression coeffi-
cient in equation (1)

e RO Ni Mn
P; 0.153 0.035 0.021
tg, 1.087 1.754 1.685
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o, =638.7 +51.1[Ni] —40.5[ Mn] +16.9[ Cr] (2)
A=81.8-24.8[C] +2.7[Mn] -4.4[Cr]  (3)

Z=49.4 +47.5[C] +4.8[Si] +4.3[Ni] (4)
Agy = —90.8 —55.8[Mn] +10.2[ Cr] +154. 1] Si]
(5)
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