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Abstract
To investizate the effect of Nb on the mechanical properties of Zr-zNb allews, a
tensile test and creep test were performed for the four kinds of Zr-zNb binacy allosws,
The strength of Zr-zNb allows increased with increasing Nb-content, This strength
would be resulted from the combination effect of solid solution hardening  and
precipitation hardening, Zr-0Z2N% alloy showed higher activation energy of creep than
Zr-10ME allow in all applied stress, It is concluded that deformation mechanism in
Zr-0 2Nk alloy iz dependent on the fest temperature, while that in Zr-10MNb alley is
independent in the range of 350°%C to 450°%C showing the wviscous glide mechanism,
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Takle 1, Values of activation enerzy of creep(@c) and stress exponent(in) for
Zr-xMNb allows

Applied Testing Stress
I lirmole K
Stress (WPa) Geleal/mole ) Temp. (') | Exponent{n)

1an R4295 360 4723

150 EOZE0D ann 7,335
2r-02Hh

180 B3274 4500 G032

200 B2573

1an 47377 350 3.928

150 57389 400 4,711
Zr-10ME

180 BO109 4500 511

200 BOREZ

Takle 2, Steady state creep rates of Zr-02Nb and Zr-1,0NE allows

Testing
Temp, . . . applied stress
te) 30 400% 450" (WPa)
D
steady state creep rate(g.= x 107 ™) 100
1597 £ 9010
Zr-02ZMk 7.5 797 g.0Zx107™ 150
049 911 Z.46x10" 180
G2 L1700 B.04x107° 200
1.64 05 3963z10™ 1an
21-1 0k 475 100 3.96:107 150
6.67 PN 6.996x10™ 180
4z2.1 ROD 4 1 505107 200
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Fig. 1 Tensile properties of Zr-xNb allloys at room

temperature as a function of Nb content
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{a) Zr-02Nb (b} Zr-10HMb

Fig, 7 TEM micrographs of Zr-zMNb allows after final annealing at 470% for Shr
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