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ABSTRACT Ti-Zr-Ni alloy rods along two e/a—constant lines (e¢/a=1.20, 1.25) were prepared by
using suction—casting method, the systematic investigation on these as-cast alloys shows that Ti—Zr-Ni
quasicrystals are formed over a large range of composition, (TizZr100-=)100—yNiy (43.75%< 2 <81.25%,
17%< y <20%). Among them, TiypZrsoNig is the ideal quasicrystals—forming composition, where a
nearly pure bulk quasicrystal rod, 6 mm in diameter and 15 mm in length, can be obtained. The
Ti—Zr—Ni system are found to have the similar characteristic to the Al-base ternary quasicrystalline
phase diagram features, indicating that the ideal quasicrystals—forming composition should be located
at the crossing point of the two specific lines, termed as e /a—constant and e/a—variant lines. This kind
of phase diagram features can be used as an empirical criterion forming ternary quasicrystals.
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Table 1 Chemical and phase compositions of the Ti~Zr-Ni alloys (minority phases are marked by underlines)

TigaNii7—ZrgzNii7 with e/a=1.25 line

TigoNigo—ZrsoNizo with e/a=1.20 line

Sample Composition Phase Sample Composition Phase

No. atomic fraction,% constitution No. atomic fraction, % constitution
1 ZrggNiy7 a+ZraNi 1’ ZrgoNizg ZraNita
2 TigsZr7gNiy7 ZraNi+o 2’ TigZr7sNigg ZraNita
3 TiyoZr73Niy7 ZraNi+a 3 Tiy0Zr7oNiz0 ZraNita + 8

4 Ti1sZresNir7 ZraNit+a + 3 4’ Ti1sZresNizo ZraNi+8 + a+1
5 TizoZrgsNir7 ZraNita + 3 5’ Tizo0ZreoNizo ZroNi+I+a + 8
6 TizsZrsgNip7 ZroNi+I+a + 8 6’ TigsZrss Nigo I+ +ZraNita + 8
7 TizoZrs3Nir7 I+ZraNi+a + 8 7 TigoZrsoNizo I+ZryNita + S+C14
8 TizsZragNiy7 I+a+8 8’ TissZrasNizo I+a

9 Tis0ZragNiyy I+a 9’ Tis02Zr4aoNizo I

10 TigsZragNip7 [+a+C14 10’ TigsZrasNigg I+

11 TisoZrs3Niy7 I+a + Cl4 11’ TigoZraoNizo I+a

12 Tis5ZragNiyy I+ 12’ Tis5Zra5Nizg I+a

13 TigopZr23Niy7 I+a 13’ TigoZr2oNigg I+a

14 TigsZr1sNiy7 I+a+Cl4 14’ TigsZr1sNizo I+a+C14

15 TizoZr13Nir7 I+a+C14 15 TiroZrioNizo TipNita +1
16 TizsZrgNiy7 a+TizNi 16’ Ti7sZrsNigg a+TigNi

17 TiggNiy7 a+TiaNi 17’ TigoNi2o a+TigNi

Note: I and I Icosahedron quasicrystals with different quasilattice constants
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Fig.1 XRD patterns of the as—cast Ti-Zr—Ni(17%Ni)
quasicrystalline alloys (e/a=1.25)
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Fig.2 XRD patterns of the as—cast Ti-Zr~Ni(20%Ni)
quasicrystalline alloys (e/a=1.20)
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Fig.3 The spacing values (d) measured by XRD for the
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peak) of TizZrgo—zNi2g quasicrystals
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