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Table 1 The component of the high-La RE additive

TLE La Ce Pr Fe Ca Ti Si
FRES%/% 902 52 3.5 02 0.028 <0.010.014

SERPMEIE RS K C 0.16%, Mn 1.43%, Si
0.38%, P 0.021%, O 0.0054%, A1 0.071%, S, La, La/S

m#E 2 AR,
F2 XRAHAS(REBSE)

Table 2 Composition of the experimental steel %

Vil S La La/SC & th)
1% H 0.0170 0 0
2-®La  0.0140 0.0010 0.07
3-4ila  0.0110 0.0050 0.45
4-4ila  0.0019 0.0048 2.52
S-%Lla  0.0060 0.0280 4.67
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Table 3 Gibbs energy of RE inclusions at 1873 K
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BB R W B 4 A Gibbs E e §8/(kJ-mol ™)

La,0, La,0.8 La,S, LaS LaAlO, AlLO, Mn$S
I"-Z K — — — — — -98.3 76.0
2% La -356.5 -347.4 -107.1 -59.2 -314.8 -93.4 80.1
34 La -271.8 -258.3 92 -11.7 -274.9 -98.3 82.9
4-ghLa -367.2 -327.0 -24.5 -33.5 -320.1 —93.4 111.2
S'-% La -386.3 -385.4 -101.2 —-63.6 -325.0 -84.1 95.0
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Table 4 Observating results of inclusions
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Fig.1 MnS inclusion in 2* metallographic sample
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Fig.2 RE inclusion in the fracture of the 4" extended sample
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Table 5 Result of tensional test
e o/MPa o/MPa /% o/o, w/%
#8402 551 32.7 0.73 75.9
2#-FLa 406 569 326 0.71 74.2
3#-4i La 398 553 30.9 0.72 74.7
4#-4f La 452 585 326 0.77 75.6
5#-F La 369 540 33.1 0.68 75.2
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Fig.3 SEM picture of the fracture of 5* tensional sample
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Fig.4 SEM picture of the fracture of 4’ tensional sample
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Fig.5 Comparison of 4,, of 16Mn added high-La or rich—
Ce RE additive
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Effect of High-La Rare Earth Additives on Properties of 16Mn Steel
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ABSTRACT A technique for treating 16 Mn steel with high-La mischmetal additives was proposed. The effect
of the additives on the inclusion and mechanical properties of 16Mn steel was investigated and compared with that
of Ce-rich additives. It is shown that high-La rare earth additives play a role in modifying inclusion and improving
properties of the steel. The optimum effect of RE occurs when the mass ratio of RE/S=2.5. The high-La mischmetal
can replace Ce-rich mischmetal with RE additives for treating 16 Mn steel.
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