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Superplasticity and Deformation Induced Grain Growth

Eiichi SATO, Kazuhiko KURIBAYASHI and Ryo HoRIUCHI
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(a) Before deformation
((b), (c)) Deformed regions where
€=10.4 and 0.6, respectively
((d), (e)) Non-deformed regions of
(b) and (c), respectively
Photo. 1. Examples of micro-
structure evolution with and
without deformation in Al-5%

Mg-0.6% Mn alloy®.
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Fig. 1. Schematic diagrams of grain growth

during superplasticity.
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Table 1. Summary of plastic instability!®9,
I mand ¥ Behavior of a neck
I=0 rz1 A neck does not grow
0>I=-1 m -Z<712 1 A neck grows but always broadens
1> I>—2 m+ 7<1 A neck sharpens initially but broadens

2m+ r>1 finally

—221 2m+ Y21 A neck becomes sharp

Fig. 2. Examples of neck evolution
where a neck initially indicated by
the broken line evolves into the necks
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indicated by solid lines according to

x [ arb. unit

the value of I1®19.
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Fig. 3. Summary of previous data on grain growth induced by superplastic deformation in microduplex

structure ((2), (

b), (C ) ) 20)31)29)21)27)

, in second phase dispersed structure (d)*

and in single phase structure (¢)*®,
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SEAT IR IRIG D 2T 5 & ((¢)—(g)), A, B, C,
ED42o0KDOB TR, v F v FRELTHATD A
RAAWATRICEL (d), T2 o AREEAYD
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grain boundary
sliding
—

(©

—_——

1
1
'5 grain boundary
grain boundary * { ) migration

sliding
particle

Fig. 4. Grain growth models by
(a) particle coalescence by grain switching®®,
(b) grain coalescence by grain switching®”,
(¢) damage zone at triple point®”, and

(d) cramped grain boundary®®.
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((a),(b)) Climb motion of 5-7 pair, which yields grain growth and
strain.

((c)~(8)) Glide motion of 5-7 pair, which yields strain only.
Fig. 5. Grain growth model by grain switching at

an irregurality®¥*?,

SN LATALT B, WTFRICE X 0.2 55 0.3 £n
) _HEBEAMEBTOERMEL ZIIHLVENIFA S
5.

COEFNVOERBRH LRI SHROBETH LD, &
EoO, MUEMERB LUOEEFSENKEOKRHIZ, =
DEIGEFNTCHHEINLIOTUEH WA EEZ T
5.

5. 8 H ¥

TRE 2 FHBMA AT b oM OBEELER P
E, BREEMATICME L 7258 1D % D RS
RREAEL L. ZORBED ) bOERFERDE,
ERICIOWME v L TERZLEENLT 2@ E % 0.
Z OREFEFEIERE DOFEERIC >V T, — K% BN
PEONZ, KEIL, SOX)RHKEEHBLE A8
MUEROEFVORENITTb I,

X 79
1) 72& 2388 L BTN (B aH)(1980)

[ BT 535 |

Fig. 6. Three dimensional grain structure with an
irregularity3949,
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