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Abstract

Noticing that strong exothermic reaction due to large negative enthalpy of mixing can occur among major

components of the Zr-Ti-Ni quasicrystalline alloy systems, a new technique to fabricate quasicrystalline material using laser—
induced self-propagating reaction synthesis (LSRS) is developed. The LSRS for Zr-Ti-Ni alloy system shows that the product
is mainly composed of the quasicrystalline I-phase, the a(Ti/Zr) solid-solution and the Laves phase with MgZn, structure type.
However, the content of the I-phase in the products changes with the composition of the raw powder mixtures. When the
composition of the raw powder mixtures changes from Zr,TigNi, to TigsZryNi,; and TigZrgNiy, the content of the I-phase
decreases. The microhardness of the samples increases with the increase of the content of the I- phase.

Key words laser technique; self-propagating reaction; quasicrystal; Zr-Ti-based alloys

158 §

HE il (Quasicrystal) (1) 48 & 2 48 X F 4 A 1 52
), EMESR R B Z AT, A @ %A N B AR
PRI, BD SRR fh ik, BE RSP FE—1
5K BT PR R A ; JE F W S KR
¥ , AR R , (U A Ptk TS
J2 [ s FLA R A S P L AR A2 e X AR
PR A P A, oA M Al R A e o PR
FIRR T HE S LAY MZ LW,

HESRRTFIEN 1984 SEESHA Faf 4k =4
B B - 35— B BEBR 15 61 Al-Min #E 5 09 & 3R, 15
RS 2REER T —KMER ., B BT
1987 4, RILTIRE MM TR Al-Cu-i Hi%
&8 =uHEsh , TR RO Sl SR, B REL,
PAREF A 3 BT B B9,

eSS R F R R — R Y RTEZS B
Lhr EEUEREWN SR A & PR, RSN

BB SRIELEY , TFEH X IR m1L
B G R ITER 2 6] AT B TR £ 48 T R A i
PR, FI X — BT 2 ARAE , RATVIT & T WL
T B RA RAEAE R  T I,

2 SEIMRL R

S R IR R A2 4 Bl Zr 3 (-300 H),
Ti ¥ (-200 H)F Ni ¥3(-200 H), i 4l fE¥ K
F 99.8%, B 5E5r B3 B TiwZrygNiyg, Tiy 521y $Niyy
il TiZroNiy 895 F T3 BB AR 0 B R 5
WA e BIFRE I AT K 5IRE . IREH
(983 A e FE AL EFE R R T 8 ¢5 mmx6 mm
BT, Kl T A | RN A
A, R FHESE CO, WOERRTE IR — Ntk 47 4k, 5]
KEABERN, BOts AR T 22800 . ¥k
I 0.8 kW, i kitfa 2.5 s, JBER F ¢5 mm,

¥ F XRD -6000 %! X 5 £k 7 5 1% ,JSM -

fEE®N: EAFI1(1963-), 5, KEM T AFREEE, 1, FTRNIFHOCRMSHERPOE-E BB

E-mail: Laser@dlut.edu.cn



336 B3 5|

™ b 314

5600LV 35l # 85 (A2 47 OXFORD ISIS-3 R fiEiik
{$OF JEM-100CX II 3% 5 65 8% & =¥ 9448 .
14y RGO Es A k47504 . F)A DMH-2LS #I%5 [
8 - A B Y S GRCRE L 3R AT 10 g, IR
Bfa) 15 s, MR 30 &, BULH AR V90,

3 LA 0

3.1 S YNRETRER

A1 ﬁ}fﬂ_ij‘] ZryTigNig ’%&F%B{l X%%?ﬁ%
i, "I, &R S H M4 1-48 \Laves #H X
a(TVZoO)M TR, H  Laves A% MgZn, F3H$h
WHEA , I MBS R Poy/mme, a(TVZr)R Ti #il
Zr R H A A S5 8 hep(P6ymme), BT
Ti F Zr SUFR 6] 0] SEHE BT, (3 AR L A9 i 5
it B T A I Y FE AL ARRAE

* %

* j-phase
* Laves phase
A a (TVZr) phase

A

Idensity

L
F’”U 'JJ’)‘ b ennahns ke

30 40

)
20
P 1 Zr,TigNiy B8RP X SRS
Fig.1 X-ray diffraction spectrum of LSHS of Zr,Ti,Ni,
product
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Fig.2 SEM morphology of LSRS Ti,Zr,Ni,; product

W] , 3 i £ 3 A 21 RO B R o3 Bl i RE ) XA
B A B ek, ERERE T I 22 1.2 mm
a0 X, 3k R H Laves A8 a(TV/Zr) [ 454 fiy
AR, Horb Laves #H1P4 Zr, Ti 1 Ni 22 ] 9 J5 Tt
fu‘b lzlzl,EflMtf"f’??ﬁﬁiﬂv Zirg; 5T, 1 Nig o4 ﬁ'ﬁ{{ﬁj
FERRMTTE A9 % X, 34 20 4002 ol o T AR D
a(TVZ) B E A BT i L, ForP o dl T AR A9 Zre, Ti Al
NiZ 6] 9 J&F e ol ok 2:2:1, Rk fsE4 il
ZrgeTigyoNiys,

B 3 B 2k F G i 85 T W %5 3 A9 Laves #H
+a(TV/Zr) F1 1 A8 +a(Ti/Z) W Fh 3L 5 41 21 00 s R I
. K B 3@ ME 30m)F H%EEAHD A
Laves AHFIMES, 1A, WMALRBAHAA PR EAH
R a(TVZ)EIEERH A,

P 3 Laves #l+a—(Ti, Zr) (a)F I #i+a—(Ti, Zr) (b) FiFkt
s TEM JES
Fig.3 TEM morphologies of the Laves phase+ a—(Ti, Zr)
(a) and the I pahse +a—(Ti, Zr) (b) eutectics
TigsZrysNiy &Y X $HEATH R, %
&Y RIRE R i HE S 1-48, Laves 1 /% a(TVZr)HH
FITe AR, 1B B i, %8 iaRE R fEfR 1-40
AIFENS & AL Ziry TioNi g 3 BUFE AT PITREAR . B 1™
WHASTESH F LR BT 2 R A
a(TVZ)E AR, e, Laves #H+a(TVZ)3t
HANME XA P K (AEEBimERR
1.4 mm FOEFEEN),
TERST M TiwlrNiy B)E =Y, BR=F



Supplement

FHAE: BEHESASERNER Zr-Ti-Ni #EREE 337

FEALH AR TP A A KA R (B M & T-AH A AR
& BAH— LK, ERMBSETRELRNR, X
BT = A GBS S TR ZryTigNie B96
R+ o AL, R i DA R BRI S 4 K
B ECR) A FORS 4 ) fa BRI B ST, B
Laves fH+a(TVZr): fh 41 453 5 (1) X 38 A o — 259
Ka#H (AERETEERER 1.5 mm A0 XHEE
Mo [RIE, B4 A0 a(TV/Zr) B 45 A 4 A8 X 5 B Al
53R TigsZrysNiy 196 B4 Pk,

3.2 SRR RATEE

Pl 4 B AN R RS- R ) SR R

P ) S AR S e AR B R K, 4 R
KR M L3 1 Zey TigNig KK ZE Ky TigsZrysNiy, 1
TiaZiroNigg B , D5 5074 v o i (1 AR X 55 28 o

700

ZrH’I‘iniM ,Pluzr Ni.
40- Va0

I Tin_»zru_\Niw
| l l
3 2 3

B4 ARG ARE i A R A 5 i)
Fig.4 Influence of composition on microhardness of LSRS
products
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