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Table 1 Rietveld refinement result for MnBi,_, Cr, series alloy
H ot 5 45
Ju A B Hﬂﬂﬂzﬁ o I=WAGT ﬁf%ﬁ?
B B A il 23 [a] Lattice parameters (A) ﬁﬁiﬁ“ﬁ Reliability factors
Doping Weight
content x Phase Space group fractions (%)
a b ¢ ) Ry Ryp R
0. 04 MnBi,_, Cr, P6,/mmc 4. 287 96 4. 287 96 6.119 44 77.21 0.128 0.155 0.058
Bi Rgm 4.546 81 4.546 81 11. 864 05 9.82
Mn IZ?)m 8.913 38 8.913 38 8.913 38 13.97
0.08 MnBi,_, Cr, P6,/mmc 4. 283 54 4. 283 54 6.114 25 77.18 0.161 0.203 0.057
Bi Rgm 4.542 12 4.542 12 11. 855 11 12. 14
Mn I;Sm 8.899 27 8.899 27 8.99 27 10. 68
0.12 MnBi, ,Cr, P6,/mmc 4. 287 66 4. 287 66 6.131 56 75.23 0.165 0.183 0. 081
Bi Rgm 4.546 38 4.546 38 11. 862 45 16.11
Mn IZSm 8.920 49 8.920 49 8.920 49 8.66
0.16 MnBi, ,Cr, P6,/mmc 4.290 13 4.290 13 6.117 18 73.96 0.173 0. 186 0.061
Bi Rgm 4.548 24 4.548 24 11. 865 93 17.25

Mn 143m 8.915 29 8.915 29 8.915 29 8.79
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EEE%. MnBi,,Cr, (x=0.04,0.08,0.12,0. 16) A& REEH 5t 8t

®2 MnBi Cr, PEHNEFEMAL. SFXRBERTF

Table 2 Atomic site occupation,occupancy rate and temperature factor of main phase in MnBi,_, Cr, alloys

BaREE - . i A AR i N
Doping AJE% ©gi i fi i y z o i A7 R tes Lattice volume Temperature factor
content x toms 1 OCCLlpa 0on Ccupancy rates V(As) Be(I(AZ)
0. 04 Mn 2c 0 0 0 1 0.217 8(2)
. . 97.281(4)
M 2a 1/3 2/3 1/4  (0.923 Bi+0.077 C) 0.192 6(3)
0.08 Mn 2 0 0 0 1 0.258 3(7)
M 2a 1/3 2/3 1/4  (0.912 Bi+0.088 Cr) 97.275(2) 0.195 5(1)
0.12 Mn 2¢ 0 0 0 1 0.247 1(4)
M 2a 1/3 2/3 1/4  (0.873 Bi+0.127 Cr) 97.268(3) 0.221 7(1)
0.16 Mn 2¢ 0 0 0 1 0.238 7(5)
M 2 1/3 2/3 1/4  (0.086 8 Bi+0. 132 Cr) 97.261(3) 0.231 7(2)

Note: * M=DBi,Cr

%3 MnBi_,Cr, f LTP-MnBi AR B BH
Table 3 The bond type length and number of the main phase
LTP-MnBi in MnBi,_, Cr, alloys
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MG, R W] & B ) 55 45 4 & i ) A8 4k 5F
W E e B A S R A I K EB SR
x=0.12 B, KB e KA L 5 B A 5 2% & 3,
W ) BT I /) S 3K S R MnBi A 4 B & 1)
Y EEB IR 2 =0.08 il 2 =0. 12 Z B fF 14—
I BB A it TR S ) B2 3 F ¢ Bl DT W ) 5k
)RR,

content & Bond type Distance(A) Quantity
0. 04 M—M 3.056 70(1) X3
M—Mn 2.908 75(1) X4
Mn— Mn 3.932 99(3) -
0.08 M—M 3.056 95(2) X3
M—Mn 2.908 13(2) X4
Mn— Mn 3.932 67(1) -
0.12 M—M 3.057 40(4) X3
M—Mn 2.907 81(1) X4
Mn— Mn 3.932 70(6) -
0.16 M—M 3.057 65(5) X3
M—Mn 2.907 63(4) X4
Mn— Mn 3.932 71(1) -

Note: * M=Bi,Cr
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Fig.3 M-H curves for MnBi,_, Cr, at 300 K and 400 K
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Crystal Structure and Magnetic Properties of MnBi, ,Cr, (x =
0.04, 0.08, 0.12, 0.16) Alloys

HUANG Guoren, HUANG Jinhui, YANG Tonghan, WANG Tao, HE Wei

(Guangxi Key Laboratory of Processing for Non-ferrous Metallic and Featured Materials, School of Resources, Environment and

Materials, Guangxi University, Nanning , Guangxi, 530004 , China)

Abstract: MnBi, ,Cr, (x =0. 04, 0. 08, 0. 12, 0. 16) series alloys were prepared by vacuum arc melting
method. The crystal structure and magnetic properties of the series alloy samples were investigated and de-
termined by X-ray diffraction (XRD), Rietveld full-spectrum fitting and vibrating sample magnetometer
(VSM). The results show that main phase of the annealed sample is a low temperature phase (LTP) MnBi
(space group: P63/mmc(194)). Rietveld method is used to determine the content of each phase in each sam-
ple and to analyze the crystal structure of the main phase MnBi,_, Cr,. The atomic distance d .y between M
(M=DBi, Cr) atoms increases with the increase of doping amount. The M atom and Mn atom distance d y s
decreases with the increase of doping amount. At 400 K, it tends to be saturated, and when the doping a-
mount is less than x =0. 12, the saturation magnetization increases with the increase of doping amount.
When the doping amount is greater than x = 0. 12, the saturation magnetization has reached saturation,
which is 20. 55 emp/g, and does not vary with the change in doping content. As the test temperature increa-
ses, the coercivity of the alloy increases. The Debye temperatures of MnBi, ,Cr, (x =0. 04, 0. 08, 0. 12,
0.16) are 378.46 K,369.52 K,354. 62 K and 351. 64 K, respectively.

Key words: MnBi doping, Rietveld, crystal structure, magnetic properties

AL G B

S BEA RS REEER
- BERMIE:0771-2503923
o HBFE : gxkx@gxas. cn
L B RS MU shttp://gxkx. ijjournal. en/gxkx/ch




