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Effect of RE on Inclusions and Mechanical Properties of
Steel 42CrMoTiB

Si Tingzhi
(School of Materials Science and Engineering, Anhui University of Technology, Ma’ anshan 243002)

Abstract The test steel 42CrMoTiB and RE microalloying steels 42CrMoTiBRE (/% : 0.41 ~0.43C, 0.36 ~0. 38Si,
0.59 ~0. 72Mn, 0. 018 ~0. 020P, 0. 005 ~0. 0108, 1.08 ~ 1. 13Cr, 0. 16 ~0. 19Mo, 0.06 ~0. 08Ti, 0.003 ~0.004B, O ~
0. 020Ce or Sm, 0.0013~0.0015 T [O]) are melted by an 150 kg vacuum induction furnace, casting average cross section
165 mm x 165 mm ingot then forged to 120 mm x 120 mm billet. The effect of Ce or Sm on inclusions and mechanical proper-
ties of steel 42CrMoTiB forged billet is studied. Results show that as compared with non-adding RE steel 42CrMoTiB, the
inclusion amount in steel 42CrMoTiBRE with adding 0. 18RE ( RE content in steel- 0.019% ~0.020% ) decreases obvi-
ously, the inclusion rating units of heavy series A, B and D respectively decrease from 0.5, 2.0 and0.5t0 0, 0 ~0. 5 and
0, and that of thin series respectively decrease from 0.5, 1.5 and 2. 0 to O, 1. 0 and 1. 0; The morphology of inclusions in
steel is modified by adding RE to form spherical RE oxysulfide; and the plasticity and toughness of steel markedly increase
by adding RE, as compared with non-adding RE steel 42CrMoTiB the transverse reduction of area (Z) and Charpy V-notch

impact energy of steel 42CrMoTiBCe increase respectively from 22% and 17 J/cm’ to 30% and 28 J/ cm’.
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Table 1 Analysis of test steel 2CrMoTiB, 42CrMoTiBCe and 42CrMoTiBSm
_— EW S % RE/% T[0}/
C i Mn Mo Als P s T B gt & 10°°
42CrMoTiB 0.41 0.36 0.72 1.10 0.19 0.042 0.020 0.010 0.08 0.004 0 0 13
42CrMoTiBCe 0.42 0.38 0.59 1.13 0.19 0.056 0.018 0. 005 0.06 0.004 0.18 0.019 15
42CrMoTiBSm 0.43 0.36 0.62 1.08 0.16 0.015 0.018 0. 006 0.06 0.003 0.18 0.020 13
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Table 2 Inclusion rating units of forged billet of steel
42CrMoTiB, 42CrMoTiBCe and 42CrMoTiBSm
e ZRR R
iR A B o D

@M @ M om W o#m M
42CrMoTiB 1.0 0.5 1.5 2.0 0 0 2.0 0.5
42CrMoTiBCe O 0 1.0 0 0 0 1.0 0
42CrMoTiBSm 0 0 1.0 0.5 0 0 1.0 0
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Fig. 1 Morphology and energy spectrum analysis of inc lu~mn~ in steel 42CrMoTiB; (a) sulfide and (b) TiN; rare earth Ce microallo-

ying steel 42CrMoTiBCe: (c¢) oxysulfide and (d) TiN
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Fig. 2 Morphology of grain in steel 42CrMoTiB (a), 42CrMoTiBCe (b) and
42CrMoTiBSm (c¢)
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Table 3 Transverse mechanical properties of steel

42CrMoTiB, 42CrMoTiBCe and 42CrMoTiBSm

R,/ R,/ A/ z/ A/

wHH MPa  MPa Ge % (J:rem™) HRC
42CrMoTiB 1680 1900 6 22 17 52
42CrMoTiBCe 1630 1840 8 30 28 50
42CrMoTiBSm 1 650 1 870 8 28 25 51
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