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Abstract The crystal structure of arc melted ZrV.Mn, Ni,, ZrV.Mn,. Ni ., ZrV.Mn.s Ni;, alloys which are
known to have AB2 type Laves structure was investigated. They had mixed phases of C14 and C15. The radius ratio
(r./1w) of atoms in A site to that of B site was found to be an important parameter in explaining the composition depen-
dence of the crystal structure. The C15 structure showed a linear increase with the ratio in as-cast conditions. Howev-
er, the annealed alloys revealed a definite ratio at which the stability of both phases are divided distinctly. The com po-
sition of the alloys could be closely controlled by maintaining the argon pressure in the chamber over 1 atm during arc
melting. In contrast, the alloy ingot melted in VIM showed a significant loss of Mn.
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Fig. 1. Variation of Mn loss with argon pressure in melting
chamber.
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Fig. 2. X-ray diffraction patterns of as~cast ZrV.Mn, .Ni
alloys.
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Fig. 3. X-ray diffraction patterns of as-cast ZrV.Mny s N1 »
alloys.
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Fig. 4. X-ray diffraction patterns of as-cast ZrV.Mnys Ni
alloys.
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Fig. 5. X-ray diffraction patterns of annealed ZrV.Mn Ni
alloys.
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Fig. 6. X-ray diffraction patterns of annealed ZrV.Mn, . .Ni .
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Table 2. Composition of ZrV, .Mno :Ni, s ingots melted by VIM.

e ICP 24 7=} (wt%) 24
9% Zr \% Mn Ni
1 44.49 9.85 450 41.16 ZrVi seMns 16N 0
2 4428 8.90 425 4258 7tV woMna soNis s
Ay 3 44.54 9.01 442 42.03 ZtVo 5aMnis 1N
4 46.54 9.57 437 39.52 ZrVo suMna N s
5 45.80 9.49 439 4032 ZrVe 5 Mno 156N s
1 44.30 9.87 454 4129 2tV soMng N, s
2 4377 10.28 457 4138 ZrVo My (oNir
=73 3 43.82 1058 473 4087 ZtVo cuMns N 1
4 43.76 10.90 467 4067 ZrVe saMng 1N s
5 | 4514 10.09 460 40.17 ZrVo coMno 1Ny s
1 43.24 1017 458 42.02  ZrVa Mo seNis
2 43.90 10.03 459 41.49 ZrVs oMo N3 an
on 3 43.76 9.95 451 4178 ZrVi wrMno 17 Nis e
4 43.88 10.12 470 31| ZrVy 0sMno osNis s
5 | 4426 | 970 456 | aas | ZrVe s Mny N o
Foll 3% % Forol A% Ass) Hao] 477 WE o Frlsheich
o] obdr} Azt=|w Qo). % o5 TF o ik L34 o]gt AAFZS FHFURIEAER] EAL I g
ole} o Hojo W 7+ 149 BF AN, BAULe] I e A oha ohZ2A Jehdow HEFLrpAnz) L
vboll wl2 A o] W, 854 ErbY 2 FHSe) wke 2548 AR sle] Claz) Cl54+e] =ighgt ot 7o) A
of A FEE FUTY TAE THHE zEsior & AR
Aotk 5) VIMel| ola) &aig ZrV, Mn, Ni, &2 o)nes
to = $AT A5 Moo] chet £45) F¥H02 4GE 24
s " o} sl e Ao Atk JrnEd) FFZAL
1) olzaalol s ZrVMn,Ni, ZrVMn,, Niis  ZrVe wMng oNi 0 Q243 2 2p0]2 vehilm 9o

2 ZrV. Mn o Ni, S AZsldo). g3834] 1.27]
SHAHER 7IHEE ol BUIE AEEhe] A o] Tkt
Mn5 9] galeAds a7hao 2 whajshaint.

2) Az Vako] Fvhgtel ahe} a2la Vel oA
g 7ol Nigko] zhagel we} Zrlsigen ojg 7t

Q2] Qb aolel] 7k,

3) otz&sg ZrV.Mn,_-Ni, ZrV.Mng, Ni, ., %
ZrV.Mn, o Ni, .32 =4 b} hepF25 2 Cl4
7} fee 2§ Zhe C159) £t o2 vhepwdeh Nie] v
A o} b=l ZrVMn, .- Ni,, & ZrV Mn, ;- Ni, &
o2 79 B A24H(ZrNiy) o] ZFalEglon o) F
Axe)E T 4w AR Zoh ol de2
Fd M| Foll Ago] thE mslatelct.

4) Cl144F (103) == 27w e} 30°-80° +7+e] &
AL AU 2H-E & Asdlodnh ojF
AB2 e}g] g3l sl ATz E ASEA Ba%e] H
A2 e (ry/ry) el wel AR E et Sl Adefel
4 ZrVMn,_Ni, ZrV.Mn,, Ni, , & ZrV.Mn, . Ni,,
FEFe ClaAE AR} 2ot ke A4

=i

1 ol
o=

X o

A

rir

=]
U
ALH O
o]'?_""g‘
L F A
o =

ol X
A=)

W ol T2 Mne} Fpeale] 71318 olc).

b

k]
Ho
et

. HH.Van Mal, K.H. J.Buschow, A.R.Miedema, J.
Less-~Common Metals, 35, 65 (1974 ).

. Y.Ousmi, H.Suzuki, A.Kato, K.Oguro, M.Nakane,
Proc. 3rd World Hydrogen Energy Conf., 2, 865
(1980).

. JJ Williams  and  J.H.Buschow,
Metals, 129, 12 (1987).

. HOgawa, M.lkoma, H.Kawano, and [.Matsumoto,
Power Sources, 12, 393 (1989).

. T.Sakal, A Kato,
Oguro, and H.lshikawa, J.Electrochem.Soc.,
795 (1990).

. F.AKuijpers, HH.Van Mal, J.Less-Common Met-
als, 23, 395 (1971).

. H.Sawa, S.Wakao, J.Furukawa, Denki Kagaku, 58,
862 (1990).

J.Less-Common

K.
137,

H.Miyamura, N.Kuriama,



8.

9.

10.

11.

AUy - MHEd - HFAd - A MH HRA 4 ZeVMn- - Ni, Laves &89 23 7x 243

S.Wakao, H.Sawa, Denki Kagaku, vol 59, 950
(1991).

H.Miyamura, T.Sakai, M.Kuriyama, K.Oguro, A.
Kato, H.Ishikawa, Extended abstracts at 42th ISE
Meeting, 169 (1991).

H.Miramura, T.Sakai, K.Oguro, H.Ishikaw, MRS
Int’l Mtg. on Adv.Mats., 2, 15 (1989).

Y.Moriwaki, T.Gamo, H.Seri, T.Iwaki, J. Less-com-
mon Metals, 172-174, 1211 (1991).

12. S.Wakao, H.Sawa, JFurukawa, J.Less-Common
Metals, 172~174, 1219 (1991).

13. M.Uchida, H.Bjurstrom and S.Suda, J.Less-Com-
mon Metals, 119, 63 (1986).

14. H.Sawa, S.Wakao, and J.Furukawa, Denki
Kagaku, 58, 862 (1990).

15. H.Nakano, 1.Wada, and S.Wakao, Journal of
Advanced Science, 4, 634 (1992).



