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Effect of working condition on recrystallization behavior of Ni-Cu alloy
W R—

Taichi FUCHIGAMI

Synopsis:Grain size of metal has an important effect on hot and cold workability and the size is generally controlled by

recrystallization. In this report, microstructure after various hot-working was observed for the purpose of clarifying

the behavior of recrystallization of Ni-Cu alloy. Test pieces taken from Ni-Cu ingot were hot-worked by a high-

temperature compression machine in a variety of conditions. After hot-working, microstructure observation was

carried out.

As a result, dynamic recrystallization hardly occurred for the alloy within the range of test conditions. On the other

hand, when hot-worked specimens were kept at the same or lower temperature than the hot-working temperature

after hot-working, the alloy underwent static recrystallization.

Since grain growth is promoted as holding temperature becomes high, there exists a temperature range where

grain size is kept fine after recrystallization.

Key words: Ni-Cu alloy; dynamic recrystallization; static recrystallization; nucleation-growth mechanism; bulging

mechanism
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Fig.1 Effect of grain size before hearting on reduction
of area by Gleeble test
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Fig.2 Schematics of two recrystallization mechanisms:
(@) bulging mechanism and (b) nucleation-growth mechanism
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Table1 Chemical composition of the investigated alloy
/mass%

Grade C Si Mn | Ni Cu Fe Al Ti
Ni-Cu alloy | 0.14 | 0.15 | 0.62 | Bal. | 29.97 | 0.76 | 3.05 | 0.53
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Fig.3 Schematic illustration showing test patterns
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Fig.4 Schematic illustration of observed area after
hot-working
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Fig.5 Examples of microstructure after dynamic
recrystallization test
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Fig.6 Area ratio after dynamic recrystallization test

28

3.2 FRNBHEREZEBDRERR
ORBMIBIOMEERET EMTEDORFERETANEL
BETCHDRUGETOREKRNGE I JOEBZEFIQ.7TICRT,
ETCORMEICHNT, BELIZIFIZITNTOMHEE TNGH
BOBHEENROON, BENIEZDSRERFNESRN
EBICRIZTEEEFIQ.8IIRT, RIFEENSWNIENE
EBESHMNEL ZNIIWTORFEE CENGHEBOB
EERANAEEEN. RIFEENSNIEBERBONKEN
BPEECThHOIl=fEEEAOND,

NG mechanism NG mechanism

T\=1323K, e S20%, e ZTl 423K, © —20%,
. & =0.36/sec, /‘ ’=0.36/sec, 8 .
(To3BK i T 1423K, lhr

N R A -

N 2

Example of microstructure after static
recrystallization test of which holding
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Fig.8 Effect of holding temperature after hot-working
on recrystallization grain size number
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Fig.9 Example of microstructure after static recrystallization
test of which holding temperature is lower than hot-
working temperature
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Fig.10 Effect of holding temperature and time after hot-
working on recrystallization grain size number
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Fig.11 Change in formation mechanism of dynamic
recrystallization with €and Z in Fe-31Ni-0.3C
austenitic alloy”
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