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Table 1 Purity and particle size of experimental raw material

powder

Powder Fe C Si Cr Mn

Purity, w/% 99.5 999 999 99.9 99.9
Particle size/pum 20 50 10~40 20 10~50
R2 KENIZSY
Table 2 Process parameters of ball milling

Ball mlll Chemical Spe.e(% Time/h Gas
ratio formula r'min

10:1 (Feo.05Mp.05)3C 400 90 Argon
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Fig.1 SEM morphologies of each powder after uniform mixing in proportion: (a) Fe;C, (b) (Feg.9sMnyg 05)3C, (¢) (Feo.95Cro.05)3C,

and (d) (FeoAgssi0A05)3C
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Fig.2 XRD patterns of each powder after uniform mixing in

proportion
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Fig.3 SEM morphologies of powder after ball milling for 90 h: (a) (Fe.9sMny.05)3C, (b) (Feo.95Cro.05)3C, and (c¢) (Feo.95S10.05)3C
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Fig.4 XRD patterns of each powder after ball milling for 90 h
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Fig.5 SEM morphologies of powder after pickling: (a) Fe;C, (b) (Feo.9sMng ¢5)3C, (¢) (Feo.05Cro.05)3C, and (d) (Feo.95S10.05)3C
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Table 3 Magnetic properties of the powder after ball milling
with pickling

Powder FesC (Feo.95Cro.05)3C  (Feo.9sMnyg.0s5)3C
MJA'm*kg'  103.900 74.489 89.453
H./T 0.037 0.024 0.029

2.4 EEBMIKEARINERENE—MRETE

N T WRA SIS AR R, I8 — 2k s
THELT AN RV HCAR A B 1) B 4298 Bk AR 19 45 6 e R TE 1k
fit. HLrF Mn-C. Cr-C. Fe-C HI45 & g2 ML vH 5 Mn,
Cr. Fe fll C FIRRERF BN o bl T 78 40 22 15 R 25 1)
AT, RIS A LLZBE AT, BT DR 4 R
MR, BRI T RS - & 4 i b (64
BIARI 45 G BEFN T BUBE IS 45 L .

M 4 nTLURIL, A4 0% Cr fl Mn J5, &
EBWHARE S BERIK, B& Cr & & m kg & i
K T& Mn MESBIRAKL SR, XK= B 98

—_
(=2
(=

W
S
T

b & b o w o o

-400 200

—Fe;C
(Feg 95Mn g5);C
— (Feg 95Crg 99);C

Magnetization Intensity, M/A-m*kg'
=

—
=
=)

-15000 -10000 -5000 0 5000 10000 15000

Magnetic Field, H/ X 10* T

7 RV SNV B A R [

Fig.7 Hysteresis loops of monophase cementite after pickling
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Effect of Alloying Elements on Single-Phase Cementite Prepared
by Mechanical Alloying

Yue Chaohua ', Zhang Qun ', Huang Linghui', Chen Xi', Jiang Jianging >, Tu Yiyou '
(1. Southeast University, Nanjing 211189, China)
(2. Nanjing Forestry University, Nanjing 210037, China)

Abstract: Single-phase cementite powders were prepared by mechanical alloying and vacuum annealing heat treatment methods.
Combined with first-principles calculations, the effects of the addition of Mn, Cr, and Si on the phase formation ability and magnetic
properties of cementite were analyzed. Results show that single-phase cementite can be obtained by mechanical alloying+600 °C vacuum
heat treatment. The addition of Si completely inhibits the formation of cementite, while the addition of Mn and Cr promotes the formation
of cementite. The saturation magnetization and coercive force of Cr and Mn alloyed cementite are lower than those of pure and unalloyed
Fe;C, and the effect of the reduction range caused by the Cr element is greater. The chemical bonding strength of Cr-C, Mn-C and Fe-C in
cementite decreases in turn, and the structural stability of Cr-and Mn alloyed cementite is better than that of the pure Fe;C.
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