Ni & o —F@E#E oAk 1857

© 1984 1SIJ

Nig & —FmEBFHESBEZ

HUORSEBORDE g

RiES

(BTG T

& o A &= @ # ot

Unidirectional Recrystallization in Cold-swaged Ni Alloys

Synopsis :

Hitoshi HAMANAKA and Ishi MIURA

Unidirectional recrystallization in cold-swaged Ni alloys was investigated at temperature gradients of
900, 450 and 140 K/cm, and the effects of temperature gradient, transfer rate and solute atoms on recrystal-
lized structures were studied. Though highly elongated grain structures were observed in Ni—Cu alloys
above 1 at% Cu at a temperature gradient of 900 K/cm, higher temperature gradients were needed for

alloys of lower Cu concentration.

maximum transfer rate and the grain size decreased with increasing solute concentration.

The temperature gradient needed for unidirectional grain growth, the

The kind of

solute atom was another important factor and much influenced the recrystallized structures. As quenched
interfaces reveals the feature of recrystallization processes, the unidirectional recrystallization technique

is expected to be useful for study of recrystallization.
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Photo. 1. The main part of the unidirectional
recrystallization apparatus used in this study. The
specimen is fixed, and the high frequency induc-
tion heating coil and water jacket are moved
downward at a constant rate.
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Fig. 1. Schematic drawing of the temperature

distribution in the specimen.

BERER D D ET 5. REHIBIE L = 1 v &K E %
B —EEE CBEIT 52, —HRBERHOEERK
BEOR, bbb THACBEZES. =1 LKA
BOMREEL A L XV REAREEZ 5 &N T
X%, o MBGEOBEIEEL X 0.03~56 pm/s (0.1~
200mm/h) O CTELI VBT LN TE 5.

@b oFASIE Ar: Hy=10: 1 oEGOEFF A
TR, KEVARBA LD 214 4 EKEEHT
DREXE 1D TH B, TREFIELE R B ER &
T35 X vfTot. FHER TREEER —MBE
EoBFEERD, BEABRCOWTUIHIIMET 4 1o %
FWTRE L7 4+ VARERBIT L TRDI. Fig. 11X
KRB OBRESMORBK TH B, B ORESIHRE
13 1123K & L. ComEE2 Temsr > CT—EEE
TBE)TAZ Lt X ) —HATER RS,

2.2 5H

= DT 7 B O Ni 44 0— ME L AL
-0, BEERTOBREC I AEESY {AbHHIC Ni-
Cu &2y Cu BEXZEX TR LK L.
99.97%Ni (C0<0.0005, Cu<0.0008, Fe<0.010, S<
0.002, C<0.010%) iz 0.02~30 at%Cu, 0.02~0.2 at%
Zr, 0.02at%W, 0.2at%Al, 2at%Mo, 0.2~7 at%Sn,
1at%Cr %% CHEE 18.5mm OEMET L 3 F 5
FrhCHEZEER L., HFEETRIT VT R SiiEo
P D THZIE Cu ' oWTik 99.998% oL D ThH%.
WRBEEL, Vol ASME 13.5mm ¥ CERTA
=— L. ChSEHRMTENTXTCEBRECH D
1223K ¢ 10h HE(LOTDEEM L2, JME 5mm
¥FTA=—UMIL, WHEMAR 86.3% omTilky
ER L. chuREE 250mm BECYN L, X239
LB X 5 wEREME LT L. —HAamiELaE, &
Bauwr L, FoMaczmELEE L. v~ 7roy 5

D : unrecrystallized region, RI1 : primary recrystallized region,
R2 : secondary recrystallized region.

Photo. 2. Quenched interfaces and unidirection-
ally recrystallized structures in Ni-0.02 at?,Cu
alloy at a temperature gradient of 900 K/cm,
(a) at a rate of 0.56 pm/s and (b) at a rate of
2.8 pm/s.
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Photo. 3. Effect of Cu concentration on unidirectionally recrystallized structures in Ni-Cu alloys

at a temperature gradient of 900 K/cm.
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Photo. 4. Effect of transfer rate on unidirectionally recrystallized structures in Ni-Cu alloys

at a temperature gradient of 900 K /cm.
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Photo. 5. Effect of temperature gradient on unidirectionally recrystallized structures in Ni-Cu

alloys.
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Photo. 6. Effect of solute atoms on unidirectionally recrystallized structures at a temperature
gradient of 900 K/cm and at a rate of 0.56 pm/s.
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Fig. 2. Maximum growth rate in Cu-Ni alloy
as a function of Cu cocentration.
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Fig. 3. Schematic drawing of the tem-
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