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Table 1 Compressive fracture strength and strain of five alloys at room temperature

Alloy Cr64Ti36 Cr65Ti30Nb5 Cr65Ti30M o5 Cr65Ti30V5 Cr62. 5Ti36Nil. 5
Compressive
fracture strength/ M Pa 018 o10 893 772 760
Compressive 0 0 0 0.25 0.33

fracture strain/ %

F2 5 MEENEE SRR (AT 0. 75N)
Table 2 Microhardness HV of five alloys at room temperature ( Load= 0.75N)

Alloy Cr64Ti36 Cr65Ti30Nb5 Cr65Ti30M o5 Cr65Ti30V5 Cr62. 5Ti36Nil. 5
HV/MPa 9080 8900 8590 8150 7900
x3 SMEERERBTRYMEM
Table 3 Fracture toughness of five alloys at room temperature
Alloy Cr65Ti36 Cr65Ti30Nb5 Cr65Ti30Mo5 Cr65Ti30V5 Cr62. 5Ti36Nil. 5
Load/ N 3 3 5 10 10
a/Hm 15.0 16.0 27.2 55.3 56.7
¢/ ¥m 46.5 42.0 63.0 125.0 118.0
HV/MPa 6530 5740 3310 1600 1530
K JMPam'? 0.98 1.13 1. 46 1.50 1. 67
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Fig. 1 Schematic diagram of indentation

and pointed cracks
p —Load; a —Half length of diagonal;
¢ —Length of pointed crack
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Fig. 2

Indentation and pointed

cracks of Cr64Ti36
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Indentation and poined cracks

of Cr62. 5Ti36Nil. 5
v NG, 1 Nb B PR AR #SE D .

3 e

C15AB, 5t 4 Frow, HHEBRN T N
XYZXY .o, BT O | GAHE
RFEHWUAN R T EW R —A, FAFIETR
R A A {111} 1, 1A%
D RRE — Al B PRI (111} 1 . /b
PO RARESER (W add Z), MIREWE
L BRI Z (W aAa ), SE0 3] F1 2500
B2 7% J5 7 4% 0 J&@ - M1AB fF (011) T . C15
Laves AH 189 1] 42 JE — & A L AE acB( B Bay
M vba) ZIA], A I aAa J2H, X2 R
N acB & Z I AH B /NI R R BIg KL
IHFFT R LT Laves AH (9 544 45 7y J HoAF
CREIFRE R TR F IR SFIR & . Cr JRFHY
Ak 2.55 A TiJf FRIER N 2.93 A Nb
T EAK2.94 A Mo JHTFHAH2.80A V
JRPEAR2.72 A Ni T HAN 2.48 A, 1
Laves /1 TiCr, IO =& £ J0% Nb, Mo
AV, Nb J&7 RSP Ti #8K . IR Nb
JR T REE G EUAR TiCry A Ti JR R
BH.Mo MV R HAL/T Ti M Cr Z [,
Rk, Mo 1V Ji+BE A 54X TiCry &A% H )



o8 5 4

(DESy =

G4 T0E N Laves #H TiCry J1 541k 68 1 521 e 571 ¢

Ti Ji 7, WaE4R Cr JZ P41 E . X Laves AH
TiCra, NN = A4 0K UG, #n] LI
nan &l 4 shETRINAR TR Z (0 acB 2) H R TS
A B, TRARE T E TR
KRG, WOT IR RS ST, XlaHT
Ji - Z [ AT B2 [RP B V)iE 3, B A)T
AN R R 1 )2 (R 20 b s AN [] 4 77 1) 3 18— S0
¥ah, WAL r=HEZE . dEIAGEILER
Nb, Mo MV JG gt %MK T Laves M TiCry %
TR RS, $m T .

O ® O @® <o
c O OOOO—A—)X

Bl 4 CI5AB, 4ilniE A
Fig.4 Structure scheme of C15AB;

HAR I 2 HEL I Laves A & 0] L
FAE RGN, FEE 7 2% HE /N B
VR Pl B, A5 IR 8 = B2 Ju - P () R ik it
TAEERR A B I RSFB N B
Jii77E Laves tH AB, AR JE IR ksl 32 34
H o BETY e BE 5 HE RN FRIF) AB, Laves AH 45
My, A AR SR TR R D aa/ Dpg= 1. 225 5%
P AR EHENEOLT, Dag> 1/2( Daa+ D),
FrLA A 1B i1 I AHY), R RIZR R 1] B

FAY) . AR SERE LR 2 B 2 AR
1.225, Tfi{E 1.05~ 1.68 Z [A]384k , 245 12
FR Lt B BEARELIN, A TR B SRR M, ARk
JR B R A I K e 4, DR R e H IR A-
B R 72 R ek, [ B R ORS PN AR N AR
TiCry B TR0 1,14, @K T 2 ARE .
M TIEE| RS HE, Cr JR 1 8% 1 5 A% it
BUOR AW A, AR TE B N AE . AT Cr- Cr Ji%
HFLAS Laves A#H TiCr, B EEFFE . 1£
Laves /il TiCr, F I =& 4 0% Nb, Mo
MV J5, BT Nb AR TiCr, S HY Ti R
T, 1 Mo A1V BERTHUAR Ti Jit 1, ik e AR
Cr J2 TR E, BRI Nb FRARG 5 MR 5 A0 2 v
Wr B IPE A AN, 1 Mo A1V IES& T
ATHUAR TiCry df o ST B/INP) Cr JR
fif Cr J5 B B P Ak W 4 75 31— e 72 P
IR, (AR TE2S Zy it AT, WA B (3G 5B AE
FHANSE B0 16 FH, W 38 b B A TiCry A S AR
FE, $REWE .

2T Ni 8B 3G 58 4E H AN 1A H,
Ut A A R 2= AE R E Laves A TiCry 1Y
J1EPERE, ATRERH T Ni g4 T TiCr, HIHLT
WL, BFAR T HEYRJZ AR BE, AR T 10 2 i
B8, IWIMTHS T R s SR P coR, %
fIC TiCry MR TURE RS, $2 L W Rk .

4 %L

(1) 7€ TiCry FIMA =H&4I0%K Ni, Mo
AV, TLIR S TiCr, =R A TERE T, BFAIK
LT s W 28 o 55 R0 S8 Gt 2, 4 v I T )
PE .

(2) £ TiCr, TR INE 465K Nb, Mo M
V G, XEIEE PR 0] VAR TiCr, A
(1) Ti 78 Cr JR 1, JR/DARTER ), R
B E R AEEIEA . BT Nb JR AR Ti
JR7, 1 Mo A1V &7 Er vT LLHUAR TiCro &k
) Ti R 746, EREHUR Cr JR A7 &, i ND
FIAE FHE /N, 1T Mo ANV 188 58 R 48 49 380 R A
X



* 572 ¢ o 4R R

1998 & 12 H

(3) 7 Laves # TiCr, "0 Ni, th A4

BT B SR B BOR

[u—

REFERENCES

Takeyama M and Liu C T. Mater Sci and Eng,
1991, A132: 61.

Anstis G R, Chantikul P, Lawn B R et al. ] Am Cer
Soc, 1981, 64: 533.

Fleischer R L and Zabala R L. Metall Trans, 1990,
21A: 1951- 57.

Chen K C, Allen S M and Livingston J D. Mater Res
Soc Symp Proc, 1995, 364: 1401- 06.

Xu Honghui( % #:#) . PhD Dissertation. Changsha:

Central South University of Technology, 1997.

Laves F. Theory of Alloy Phase. Cleveand, Ohio:
ASM, 1956: 123.

Chu F and Pope D. Mater Sci Eng, 1993, A170:
39.

He Yuding, Qu Xuanhui, Huang Baiyun et al. Trans
Nonferrous Met Soc China, 1997, 7(2): 123.

He Yuding( /] £7€), Qu Xuanhui( M13E#), Huang
Baiyun( #1H =) et al. The Chinese Journal of Non-
ferrous M etals( "' [H A 4 4 J& ), 1998, 8(Sup-
pl. 1): 115.

10 Liu Guoxun( Xl [ &) . Theory of Metallography( 4

J& % JA ). Beijing: Metallurgical Industry Press,
1983: 53.

EFFECT OF ALLOYING ELEMENTS
ON MECHANICAL PROPERTIES OF TiCr, LAVES PHASE

He Yuding, Qu Xuanhui and Huang Baiyun

State Key Laboratory for Powder Metallurgy,
Central South Unwversity of Technology, Changsha 410083, P. R. China

ABSTRACT An investigation was undertaken to study the effects of adding Nb, Mo, V or Ni on the room tempera-

ture mechanical properties of the Laves phase TiCr;. The compressive fracture strength, the compressive fracture strain,

microhardness and fracture toughness were determined for the unalloyed and alloyed TiCr,. Results show that the addition

of alloying elements Nb, Mo, V or Ni has good effects on mechanical properties of TiCr, at room temperature. Among

them, Nb has less effects, while V and Ni have stronger effects, i. e., obviously decrease the compressive fracture

strength and microhardness of the Laves phase TiCr;, and increase its fracture toughness.

Key words Laves phase TiCr, plasticity toughness

mechanical properties
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