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! Semi solid forming process



eguiaxed coliumnar )
dendritic (< dendritic (<

AN

i liguid
\;o’”w, -:
% Qiﬁ?‘g’s
soldid solid
JA ) ( ) ( 1-2(
SR INS s Slosesl ¥-Y
Sn-15%pb , 1971
Flemings
12
Flemings ,
"Rheocasting" .
«
4-2 . »

Spencer 32

! Semi Solid Metal Forming Processes



22

! Rheometer

Aol dowd Sy Ol 9 =T Fglgdy HLS ) -T-Y

Searle

9

13-5[

Spencer

1

couette

19



Mehrabian  Joly ,

'16[

Shear thinning

Thixotropic )

2-2

7 T T T T T T T
6 — ]
continuously
cooled %o = 230 57
N iy —
et
a-
=
Z . -
=2
= = .
= 3 =350 57
s sl .
- 1
% Fo= 110 5~
-
z ]
g = 750 =7
1 - ]
] ]
o oz 0.4 0.6 0.8
Solid volume fraction
J1[ Sn-15%pb )2-2(

! pseudoplastic



161
17

APPATERT WHLOGITY, Fas

6 1

el

1]

it S Loe- T 5SRRG
Yo = 2T £

0D.33 kst

s et

'l ] K
o.2 Sl =8
FRACTION BOUID. Ty

J7[ Al-4/5%Cu-1.5%Mg

)Shearthinnig(

19l

2.8

4-2

3-2

Turng Wang

18



Joly

fszu 57

Apparent viscosity (Pa s)

400 GO0 BOD 1000 2000
Shear rate (1/3)

100 200

J9[ Sn-15%pb

112

‘Thixotropic )

U

Mehrabian



AR

ty
tr
JI1[  Thixotropy

Thixotropy

J1 1992 Moon

2/4
24

Sn - 15% Pb g, *0.45
Yo =350 sec”! 1,*2 sec

w
-— ==

SHEAR STRESS, r ,10% dyn em?

0 100 200
SHEAR RATE, y , sec-!

1 05-2(

! Rest time



VY

T TTT

i ILIJl]

gl

APPARENT VISCOSITY, Pas

TTTTTT

A COMTINUCUISLY COOLED, 8075 e
S COMTIMNUOUSLY COOLED, ¢.0087 Wa™?
W STRADY STATE

¥

I

) VISSOETY IMMEDATELY AFTERA
EHEAR RATE ABRLUIPTLY CHANGED
PR GO0 v TO WALLIE SHOWR

o.a : e it ' i
100 2040 500 1a00

SHEAR RATE. s

JA[%2/4 Al-6/5%Si 76-2(

. 9225

Thixotropy

! Rossete



VY

(SINS i bl I (Slgo jlio Y-T-Y

.
.
J12 1996 Hellawell
16[
2221 Ji Fan
16[
Flemings ,
J
)

! Copious nucleation mechanism



A4

18]

Ripening

Ripening

19
109

Vogel , 7-2
16l

114

1979

22



