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Abstract

To study the effect of annesling ternperatire and time on the recrystallization
kehavior on the Zr-08Sn-04Nb-04Fe-02Cu(HO0D alow, the K04 alloy was
cold-worked and annealed at 40070 to Q00FC for 30 to 5000 minutes, The
hardness, microstructire and precipitate of the HO4 alley with the annealing
ternperatures and titme were investigated by using micro-hardness  tester, optical
microscope  and  transmission  electron  microscope,  respectively, The  new
allowiE0  shoewed the typical behavior of the recovery, recryvstallization, and
grain growth of cold-worked metal The recrystallization cccurred between 400°C
and  HOC, With the increase of  annealing  time  and  ternperature  after
recrystallization, the grain sizes increased but the hardness changed a little, [t
was observed that Zre(Fe,Cula precipitates formed from the ZrCup precipitates by
Fe diffusion with the increase of the ZrCup precipitates,
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Takle 1, Chemical composition of Zr-based alloys

Chemical composition{®e)
Alloys
Sn Fe Cr Nb Cu 1
Unalloved Zr - - - - -
Srcaloy—d4 15 0z 01 - -
Bal,
Kol na 04 - 04 02
M5 type - - - 1.0 -

Takle 2 Activation energy for recrvstallization of Zr-based allovs

Alloys Unalloved =1 circaloy—4 K4 M5 tyvpe
Activation

Energy 107.2 LA 1386 1635
(KI/Mole)

Table 3 Chemical composition of the identified precipitates ( Unit : wt3)

FPrecipitate T Nk Fe —u
A 61,7 - 187 19.6
B 69,6 - - 30.4
C 87.6 124 - -
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Fig. 1 Wariation of Knoop hardenss on Zr-hbased allovs annealed  for

one hour at 400, 500, 600, 700, 800 and 900°C
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Fig 2 Changes of Knoop hardness of Zr-based allovs
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Fig, 3 Wariation of grain sizes of Zr-based alloys

with annealing titme and temperature
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{a) K04 alloy at 400% (k) K04 alloy at GO0

(c) B type alloy at 400% (d) B type alloy at 600°%

Fig. 4 TEM micrographs of K04 new alloy and M3 tvpe alloy
annealed at 400°C and B00°C for one hour
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