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ABSTRACT
Tables are presented in which are listed the phaées which have been reported for
the silicides of Ti, Zr, V, Nb, Ta, Cr, Mo, and W. Their ideal structure type, lattice

constants, space groups, parameters of one ofvthe type,and'references'are tabulated.
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_ Recently there has been & great interest in the compounds of silicon with the
transition metals. Many new compounds have been preparedrand their ﬁroPerties
studied. In some cases, where the ideal composition was unknown, the phases were
given incorrect nsmés, and there has been some confusion as to which phases were
being referred to.

In the following tables an attempt has been made to list the phases which have
'been reported in each system, their ideal structure type, lattice constants, para-
meters of one of the type and adequate references. The compositions given are the
ideal composiﬁions, but ‘in many cases the actual compositions can deviate widely.

For some compounds there are wide homogeneity ranges with varying lattice constants.
In this table no attempt has been made to give the range of lsttice parameters, for
often this is not accurately known. Instead;, lattice constants are given for a
typical composition. For thé'case where compounds had been reported with the incorrect
ideal composition, a note has been added in square brackets, stating what the true
ideal composition is. All early data which had been-giveh in kX units have been con-
verted to Angstroms. The spage group notation and positlons of the atoms are listed

as given in the International Tables,l

For references to early work in this fleld, and to proPertles of these compounds
see "Refractory Hard Metals," Schwarzkopf and K':Leffer,2 and for more recent work the
"~ review paper by Nowotny and Parthée3 It is hoped that these tables will be of use to
future workers in this field. : e

- I should like to thank Prdfessors L. Brewer and D. H. Templeton for their
assistance in- the preparatlon of this paper.

This work was done under the ausplces of the U. S. Atomic Energy Commission.
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- Structure types of transition metal silicides’

for TiSt, form{34)

- orthorhombic’ Z!‘Si2

Nominal :
Composition  T1 2r v m Te Cr - ‘o . - W,
1, onh.-mxz(“)‘onh..zrsxe(7’5) he{‘.-mmg(l”) he;}..crsxa(l") hex.-cﬁie-(l”) hex.-Cr81, (,26) teti-.-cmg(z” tetr.-CaCz(zg)
st structure orth,-Fesl ) cublc-Fesi(es)
unknowm'? :
St c structure unknown; (%)
- not found by ref.(7); .
- may be part of 2rSi
phase reg!on.(m) . R
) () ) . . .
81, tetr.-U,51, o1, reporcea in) Cr,51, reported in iy reported 1 [i;51, report
© eslled ZnSi by ref.(21) 1s Wb S refs. (21) and (27) ref. (21) s in ret. (£1)
. (9). |- cx 81, type : S1,.
B ref. (9) Crgis 1s Crssiﬁ Mo;S 3 1s "5515
MSey he: -unssi)(s) bex. Mo 61 (12) hex.-Mn 51, type hex. M 51, type | | hexe —H.nssL) type hex.-MnéSij..type'_ o
. called Zr,§1, by reported in ref. reported {n ref. reported in ref. reported 1n ref.
ret. (9). (15) 1s ternary (12) 1s ternary (24) 16 ternary. (30) is ternary
’ i requiring requiring compound requiring|’ compound requiring
(16) . (16) (12,16
CorB CorB. G B or N.
; (17,18) (17,183 (18) (17 22, 28) a1, (17 -
- o L -Cr.S: - o 1022 o
MeSL, tetr cr sty tetr orgSt, tetr.-Crgs1, %) tra-Cr, 81, | tetr Crssl) 28,3 tetr Cr551’ 2z,
M_84 . tetr.-Cr B (22) tetr.-CreB, e K ﬁ)’
53 . - . 53 53 . .
1,51 : tetr.-(.‘uAlz(ll) V,81 reported in am:231 reported in 7 tetr.-ml‘zh) Tr,S1 reported in
. . earlier vork does| (23) 1s CrgBy t refs. (26,27) is
* |not exist. B)Tbesi reported in undoubtedly Crssl)
(23) 1s Mn5$1) type .
M'}sx . cuble - " wn(20) . .cuble - u"(26) Ceubte - "B w32
Mhm.ﬁssx probably more than hex.-Ta,, 551 meu s .
. 2 phases near this Ni, Sn type. (24 )
(12) 3 : :
camposition. B
N one ‘form is 1so- structure unknown; . TaS1, 0.2 struéture -
structural with isostructural with unkriown. ( 5)
Test, . Tast, Not Different from
*Another structuré has been reported founa by ret. (9). T"h g5t
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Table II'

Structural data for transition metal sillcides
(in Angstroms)

T1812 - orthorhombic(h) - Dgg - Fda@ 2 =8
a = 8.252 - 8 T1 in (a)
b = 4.782 ‘ 16 8i in (c) x = 1/3
c =8, SMO'
Zr8i, type - orthorhombic - Dég_ - Cmem 2 = k4
Zr812 o = 3.722(8) . T hzrin(e) < ys= 0,109(7)
' b = 14.68 R 1+SiI in (c) ¥ 5 0.hk9
c = 3.683 | b Si in () ¥y =0.750
TiSi, a = 5.62(3u) '
b = 13.76
c = 3°6O5
Cr812 type - hexagonal Dg— P 62 22 Z =3
Crsi, a = k. 31 (26) 3 Cr in (d)
¢ = 6,364 6 Si-in (J) x = 1/6
vsi, &=k 571(1%) | \
' c = 6,371
Nosi, a = k704 (14)
c = 6.589 -
TeSi, a = 7814
c = 6,565
CaC, type - tetragonél . Dig - I 4/mm Z =2
MoSi, ‘a = 50206(29) 2 Min (a)
c = 7.877 - : 4 8i in (e) z = 0.333
Wi, & = 3.218 '
= 7.896 R
FeB type - orthorhombic Dég .- Poma . 2 =‘h'
ZrSi  a = 60982(7) ” 4 Zr in (e) =0.17g 2 = 0.125
o = 3.78, | | 4 8i in (c) =0.03, z=0.61
c =

5°591
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Table 11

(2)
FeSi type - cubic ’ Th a’P‘215 ;>Z % N o
 crsi a = h.6eot20) A Min (a) . xy =0.139
| | kSt in (a) Ky @ oyéus_ o
U,Si, type - tetragonal ,Dih - Pl/mbm 7= 2 o
zr§Si2 8 = 7508l§55> -  22rin(a)
| e = 3.700 W 2rin () x = 0.7t
kst in (g)  x=0.37
MnSSi5 type 'm hexécgona]." Dgh - 3.65/mcm Z_=f‘?. ‘ |
TiSiy o = 7.4650) ‘ L M, in (a) | |
e = 5,162 b M in (8) iﬂn = 0.23
 u si.in (g) Xgy © 0.60
ZrSi, ' a = 7.958(33) |
c = 5,56k
CrSSi5 tyﬁe %Itetragénal Dii - Ih/mcm; ' Z = L
v Si o= 9e429(18)
c = 40756 .
Mo8i, e 10.018(18)
e = 5.07,
TaSSi5' a »==.9.,'86‘( 18)
e =50,
CoSiz——a =-g.170(8)
c = 4,636 _ ,
MocSi, o = 9.612(28) g.617t31) 29066(21)
| c = 4.905 . 49899A k.99
»&5si5 o =9.60528)  gas3N g 521

c = L,96k | | h.G69Q 4oL
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Teble TI "
CrSB5 type - tetragonal ” Dii- Ih/mcm | | - 2= b |
Nb5813 a= 6. 557(22) 4'M in (e)
¢ = 11.86 16 Min @) be 0.166 sz
| ¥ sidn (a)
(TeSi, a= 6,503 8 51 in (n) x =0.37g
\ ¢ =11. 8u9. | | ,' |
CuAl type - tetragonal , ii - Ik/mem : Z =-’+ ,
ZrQSi = 6. 599(11) 8 M in (h) xéa = 1/6
= 5.298 4 $i in (a)
Ta, 81 o = 6.157(2%) |
| ¢ = 5.03 ]
"B - W" type - (WBO)‘ cubic Oi - Pm3n _
| VBSi : a = u.721(20) 6‘M in (e)
, , 2 8iin (a) .
CriSi a = n.564(26) | |
Mo._Si = k. 890(52) -
5 N
Ta,), . 5S:L - hexagonal, ideal N13Sn type.  Ta (TaLO 28 iy 72)(?h)
a = 6.,105 for N13Sn type? -. Dgh -P 65/mmc o | ‘7 o= 2
¢ = h.91g B - 2 Sn in (c)
6 Ni in. (n) 'xTa = 0.826

0.15
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