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Defect structure and its softening effect
in ZrCr: Laves phase compound
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(School of Materials Science and Engineering,
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Abstract: The defect structure and mechanical properties in the ZrCr: Laves-phase compound were studied. The
results show that antrsite defects exist in the ZrCr» Laves phase. A maximum hardness and minimum fracture
toughness occur in the stoichiometric composition. The presence of point defects results in softening effect in the
ZrCr2 Laves phase, which is contrary to the behavior of most other intermetallic compounds. Meanwhile, the brit-

tleness of the compound decreases when the composition deviates from the stoichiometry. Finally, the relationship

between the defect structure and mechanical properties in the ZrCr» Laves-phase compound was discussed.
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composition of ZrCr2 Lave-phase compounds
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* 630 * o EA 4R R

2005 F 4 H

PLEH, 4 ZrCr2 W N 66. 6% Cr B, ZrCr:
Laves HHAL G0 HIWr 2B Ve B /h; B BG40 i 25 4
Pyt E B, ORI B R A e . M
(Brittleness) #¢ & X 0 W Tl i B2 55 Wr 90 1 2t
BPHV/K . B 5 R ZrCra M ERSERAE LR
B ROEAS B KA, BEE A I B AL 2 ot & L,
ZxCr> HMaE KR /N . Chen 2517 Pl 84 B IXFh 7
I ERL TiCra, HfCor Laves 465 4 1 i 344
e, B AL TiCr2, HfCo: %5 Laves #H 4 )& 811k
HY IR EAE AT R IS & K AE, FEBEE L
BB B AL 25 T T kN Y X AR
LIRS KGR E . B AT BUACK ZeCr 5§ B
W Laves AHWGY)—FF, HAE B i) f5 K AE AW 249
PR ) de MBI 1% IR 2 v ey . BRI ST
SE R BB RIAFAEAT Laves FH4E &8 4659 H L
Frig“ AN . X5 K2 8 & F A& DA R
(40 NiAl, FeAl, TiAl %), GRFGMAFER T RE
Wl s aR A AR, A< 8 A) A & A Rk A il 5 A it i
P, FAERPLE AT DL 58 R A& 4 kb 5
RS RS AR FHRAERE . 1 Laves AH& & AL G W)
B R I AFAE R T ZeCr WORERE(E, 275
T ZxCr, Wi W) 1, HAEH ML H A A2
Laves fH< & B0 & 9 B 1 3 508 HE R di 1R &5
F, FEEWSAE T ALAS I T S AR R A # 2 AR H
WAER) . Hazzledine' ™ 42 H Laves 44 @ M4 &
YU E 0 B DI AR UL, 0 IRAEE B TH 4 LR B
ZrCrz: Laves ML &Y I 2 8 BEBLAK, A 98~ 112
m]/m? fify, X5 O SRR R A
— 3. ERXFE B VI HLEI T BELE ZrCr, Laves
AR AR, R IN A R A B R P ) 5 TN — B R
KT Laves UG ZHE, LSS
JE B A G152 —Leidnh, S AT R 2B Y1 R B
WUEIRIEEAT . I, 24 ZrCre Laves #HH A4 Bk
Ry, MORLRIMEE A —E M EGE, HrgnpL i
T SEIHIESE

REFERENCES

[1] Akiba E, Iba H. Hydrogen absorption by Laves phase
related BCC solid solution][ J]. 1998,
6: 461 —470.

[2] Kanazawa S, Kaneno Y, Inue H, et al. Microstruc

Intermetallics,

tures and defect structures of ZrCr2 Laves phase based
intermetallic compounds|[ J]. Intermetallics, 2002, 10:

783 ~792.
[3] Chen K C, Peterson E J, Thoma D J. HfCo, Laves

[12]

phase intermetallics(part I ): solubility limits and de-

fect mechanisms|[ J]. Intermetallics, 2001, 9: 771 ~
783.
BitE, WOz, PR, 5. Laves fHE &P HIA
SFFTELT]. MEFSIR, 2003, 17(1): 11~ 13
LU Shrqiang, HUANG Baryun, HE Yue hui, et al.
Physical metallurgy of Laves phase alloys[ J]. Materi-
als Review, 2003, 17(1): 11~ 13.
Zhu J H, Liu C T. Defect structures in ZrCo2 Laves
phase[ J]. Acta Mater, 2000, 48: 2339 =~ 2347.
Lawn B R, Swain M V. Microfracture beneath point
indentations in brittle solids[ J]. J Mater Sci, 1975,
10: 113 ~122.
Chen K C, Chu F M, Kotula P G, et al. HfCo2 Laves
phase intermetallics ( part II): elastic and mechanical
properties as a function of composition[ J]. Intermetal
lics, 2001, 9: 785.
Sun J, Jiang B. Ab initio calculation of phase stability,
mechanical properties and electronic structure of the
ZrCrz Laves phase compounds[ J]. Philosophical Mag-
azine, 2004, 84: 3133 ~3144.
Kremar M, Fu C L. Firstprinciples study of point-de-
fect structures in C15 ZrCo2 and ZrCr: and B2 ZrCo
[J]. Physical Review B, 2003, 68: 134110.
Neumann J P. On the occurrence of substitutional and
triple defects in the intermetallic phase with the B
structure[ J]. Acta Metallurgica, 1980, 28(3): 1165
- 1170.
Liu CT, Zhu J H, Brady M P, et al. Physical metal-
lurgy and mechanical properties of transitiomr metal
Laves phase alloys[ J]. Intermetallics, 2000, 8: 1119
~1129.
ZhuJ H, Liu C T, Pike L M, et al. Enthalpies of
formation of binary Laves phases[ J] Intermetallics,
2002, 10: 579 ~595.
Chen K C, Allen S M, Livingston J D. Factors af-
fecting the room-temperature mechanical properties of
TiCr2-base Laves phase alloys[ J]. Mater Sci and Eng
A, 1998, 242: 162~ 173.
B, HHz, ERHE, 5. Laves I 1% MERE
[J]. MBI, 2003, 5: 43-47.
LU Shrqgiang, HUANG Baryun, HE Yue hui, et al.
M echanical properties of Laves phase alloys[J]. Ma-
terials Engineering, 2003, 5: 43 ~47.
Hazzledine P M, Pirouz P. Synchroshear transforma-
tion in Laves phase[ J]. Scripta Metall Mater 1993,

28: 1277 ~ 1282.

(it BRE)



