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X ray crystallographic investigation of Fe Cr Ni alloy from Luobusa, Tibet
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Abstract: A kind of unnamed Fe Cr_Ni mineral was found in chromite of Luobusa ophiolite in Tibet. EPMA shows that its molecular
formula is Nig 45 Crg 20 Feg 26, and the powder X_ray diffraction data are shown as follows ( inside the parentheses are I/ o, hkl):
2.060( 100, 111y, 1.775(70, 200), 1.261(60, 220), 1.076(50, 311), 1.027(50, 222). According to the powder diffraction
data, the crystal structure of this alloy belongs to the ¥ Fe kind of metal element. The authors determined the atom coordinate and
calculated the theoretical powder diffraction pattern in term of the arrangement ways of the metal element. The calculations reveal
that the theoretical powder diffraction pattern is basically consistent with the observable powder diffraction data. The crystallographic
data of Fe_Cr_Ni alloy can be summed up as follows: a= 3.5622 A space group Fm3m, the number of molecules in unit cell Z= 4,
De= 8.212 g/ em®.
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Table 1 Chemical composition of the samples

Al Ti Cr Fe Ni it Al Ti Cr Fe Ni it

i b

w ol Yo xpl Y

1- 3- 1 0.27 0.20 27.39 2595 45.29  99.10 0.56 0.22 29.44  26.01 42.91 100
1- 3- 2 0.35 0.09 27.53  26.01 45.01 99.17 0.73 0.22 29.65  26.31 42.94 100
1- 3- 3 0.29 0. 08 27.07  26.69  45.29  99.42 0.52 0.18 20.80  26.84  43.22 100
1- 3- 4 0.58 0.20 27.01 25.68  45.36  98.83 1. 14 0.22 20.30 25.92 43.42 100
1- 3-5 0.30 0. 10 26.89  26.64  45.50  99.43 0.58 0.20 29,11 26.68  43.41 100
-1 0.36 0.13 27.18 26,19 4533 99.39 0.71 0.21 29.42  26.37  43.29 100
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Bruker 23 [ SMART APEX CCD 245 FHEFTIY . il A ok 25 I 19,803 2.0566  7378.09 82.30 8 0.224
BBk, 0.02 mm x 0. 018 mm x 0. 016 mm, 5= T JiE 6 1M 7 fQY 22,905 WLl 4145.71 77.10 6 0.224
5 MoKa 50 KV. 30 mA . SBE ] 100s. 67 Tk S s e 220 32.616  1.2594  3595.15  62.13 12 0.224
iz, Moka, » S0 mA, ! SR EL SRR 38 440 10740 453600  54.56 24 0.224
XU LA I By A P i, A 0 A W 2 222 40.231 10283  1321.89  52.49 8§  0.224

i a= 3.562 2A FF B Fm3m, MoKa, A== 0. 710 73 A.
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Table 2 Powder diffraction data of the samples 30992

Ni-Fe-Cr &
d 2.060 1.775 1. 261 1.076 1.027 ]
11T 100 70 60 50 50 - 5
hiki 111 200 220 311 222 b g
15496 n
bk Bl e WY, i @ 0ok AT S B 5 JCPDS Rl %
BLEAT (taenite, ¥_Fe_Ni, JCPDS F Ji %5 23— 297) Jt Ni- Fe &
4x(iron nickel, JCPDS £ Jv %5 12— 0736) #H1LL. 0 e
RET G BA Gr A0, < 2 UL M 3 P 4 020 m 80 s A s
o 240 1 3 R Y s EL AT N T A0 £ B T ST 7 v ' HE A Bl 1 Ni- Fe- Cr &4 MiE X 52480 & # E i
Y NT5 B SR R IR BNy D B SR RO AL L R Fig. 1 Theoretically calculated X_ray powder
AT B Ni- Fe 754z, JE T4 1 R, B STy O nf P2 20, 4 pattern of Fe_Cr Ni alloy
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