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EFFECT OF Pd SUBSTITUTION ON THE STRUCTURES OF Ti-Zr-Ni QUASICRYSTALLINE R AT S 2
ALLOYS
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Quasicrystals are a kind of special crystals, combining aperiodicity with long—range translational order bR
and displaying a strong potential of applications. However, the forming law of quasicrystals, especially b A
bR

icosahedral, which have drawn a lot of attention since the discovery of the first quasicrystal, are not

clearly known. A general knowledge, derived from the past work, is that the quasicrystal belongs to
Hume—Rothery phase with special electron concentration per atom (e/a), and furthermore needs F Article by Huang,H.G
meeting the topological packing of atoms. Based on this, certain criteria named by e/a—constant line,
e/a—variant line and cluster line, et al., have been used to design novel quasicrystals, especially in
ternary alloy systems. But, as indicated in the previous work, these rules would not work very well in
pseudo—ternary or quaternary systems built on Ti—Zr—Ni quasicrystals with the addition of Co or Cu. In
order to further specify the quasicrystal formation in multi—-component systems, in the present study an
investigation was conducted in an alloy system, based on Ti,Zr  Ni, - and Ti,,Zr alloys with the
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addtion of Pd, because Pd is the neighbourship of Ni in the element table like Co and Cu and has the

atom size and e/a between Ti (or Zr) and Ni. Using XRD, TEM and OM, it is found that in the suction cast

alloys, the icosahedral quasicrystal (I1QC) phase is formed in the coexistence of a little bcc B—(Ti,Zr) in

Ti452r38Ni17 alloy and of a bit hexagonal a—(Ti,Zr) in Ti402r40 50 alloy. And after 2%Pd (atomic

fraction) substitution for Ti and Zr, a MgZn,—type Laves C14 hase with coordination nuber of 14 is

precipitated along with the disappearance of B—(Ti,Zr) with coordination number of 8 in the former alloy,
while only a complete 1QC phase with coordination number of 12 is yielded in the latter alloy. However,

as the subtitution is increased up to 6.7% or 13.3% in Ti, ,Zr, ,Ni, ; alloy, the formation of 1QC is

prevented and the C14 phase occurs instead till a single C14 phase formin Ti402r26.7Ni20Pd13.3 alloy.

The results show that the Pd addition in Ti—Zr—Ni allos would promte closer atom packing, being
beneficial to the formation of Laves phase because of the weak interaction between Fermi surface and
Brillouin zone in Hume-Rthery phase like 1QC.

Keywords: quasicrystal Ti-Zr-Ni alloy Pd addition Laves phase
WA H 1 2009-03-18 417 H 1] 2009-07-06 ¥ 4% iz % i H 1] 2009-09-15
DOI:

K TH -

Fh [ T REA) BRI 5 e R 27 A ek 4 5% B33 H No.2007A07002



T RAE #: BEKR
VEH - BEKAR, 93, 19804F4:, TRLN, Wfsv:
{£# Email: hhgeng2002@sina.com

22 3CHK -

[1] Shechtman D, Blech I, Gratias D. Phys Rev Lett, 1984; 53: 1951

[2] Dubois J M. Mater Sci Eng, 2000; A294-296: 4

[3] Zhou G D, Guo K X. Diffraction of Crystal and Quasicrystal. Beijing: Peking University Press, 1999:
211

UHAJE, S8aIf5E. SRR RORT S . bt JERtR A thhtt, 1999: 211)

[4] Friedel J, Denoyer F. C R Acad Sci, 1987; 305B: 171

[5] Friedel J. Helv Phys Acta, 1988; 61: 538

[6] Dong C, Perrot A, Dubois J M, Belin—Ferre E. Mater Sci Forum, 1994; 150-151: 403

[7] Dong C. Quasicrystalline Materials. Beijing: National Defence Industry Press, 1998: 45

GEM). MERPRL. dbat: BRIk AL, 1998: 45)

[8] Qiang J B, Wang Y M, Wang D H, Kramer M, Thiel P, Dong C. J Non—Cryst Solids, 2004; 334: 223
[9] Huang H G. Master Degree Dissertation, Dalian University of Technology, 2005

G RIS TR 2224 18 3, 2005)

[10] Dong C, Chen W R, Wang Y G, Qiang J B, Wang Q, Lei Y, Calvo—Dahlborg M, Dubois J M. J Non—
Cryst Solids, 2007; 353: 3405

[11] Dong C, Wang Q, Qiang J B, Wang Y M, Jiang N, Han G, Li Y H, Wu J, Xia J H. J Phys, 2007; 40D:
R273

[12] Wang L L, Huang W Q, Deng H Q, Li X F, Tang L M, Zhao L H. Rare Met Mater Eng2003; 32: 889
CEFRFS, B, XMk, 2/, FEERW, BOrte. MifiaJ@ ikl TR, 2003; 32: 889)

[13] Gui X C, Liao S Z, Xie H W, Zhang B W. Rare Met Mater Eng, 2006; 35: 1080

CHEVEAE, BRI, 755, SHB4E. #7408 M TR, 2006; 35: 1080)

[14] Huang H G, Qiang J B, Jiang N, Dong C, Li T. Trans Mater Heat Treat, 2005; 26: 6

(KR, Seadte, 35, %19, 254k, MRBVLPE2AIR, 2005; 26: 6)

[15] Huang H G, Qiang J B, Bai B, Dong P, Zhang P C. J Non—Cryst Solids, 2007; 353: 1670

[16] Qiang J B, Wang Q, Wang Y M, Huang H, Wu J, Dong C. Mater Sci Eng, 2007; A449: 565

[17] Qiang J B, Huang H G, Wang Q, Xia J H, Dong C. Acta Metall Sin, 2006; 42: 561

Codtle, kW, B3, ZRI1E, Y. &85, 2006; 42: 561)

[18] Mayou D, Cro—Lackmann F, Laissaradiere G T, Klein T. J Non—Cryst Solids, 1993; 153-154: 412
[19] Wang Y M, Qiang J B, Wong C H, Shek C H, Dong C. J Mater Res, 2003; 18: 642

[20] Chn W, Shechtman D, Gratias D. J Mater Res, 1986; 1: 13

[21] Charles K ed., Trans. by Xiang J Z, Wu X H. Introduction to Solid State Physics. Beijing: Chemical
Industry Press, 2006: 55

(Charles K2, Ii4x%8h, 52 uE. B4R TR, b 2 IR L, 2006: 55)

[22] Hou Z S, Lu G X. Principles of Metallography. Shanghai: Shanghai Science and Technology Press,
1990: 59

(RS 7%, ek, Slmse Bl Bl R ABOR 1 REE, 1990: 59)

AT R SRABL S B

1. XM, S5 .Aga2Ind2Cale — [iiikdEs 5 2 / 1 307U AHAg42In45Cal3 (WA e HEIFFL[I]. 8%
iR, 2004,40(2): 120-124

2. Jegl, ESH, RIL BEASTi--Zr--NifE RS 6 10 00 0 #PERED]. R 274k, 2004,40(1): 62-66

3. sKEHE, M, TEM, VERM, BO5 R, MOME, HEEAE, T4 .AI65Cu20Fel 5 S BEIE 412 f A A
i (FAE R[], 42844, 1999,35(5): 463-468

4. L, WJOR, TR, 228, #EE Ti--Zr--NiR = 7ol SR IERE R[] & Jm 4Rk, 2004,40(7): 677-
682

5. #28, M40 E, Mohique, Calvo-Dahlborg, Jean-Marie, Dubois, DONG, Chuang .Zr- &k & -k v
iy =JC R AR ITE ] 48 %4k, 2003,39(6): 573-578

6. ZAH, FI5, #MH .Al-Cu-Ni-Fe Yok & FHE SRR [I]. )85, 2007,43(4): 374-378

XE I

S5 X

,
b=

m%mm|

R | >



i
5
i

| i)

[ 4442

Copyright by 4J& 21k



