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Toward Elucidation of Dynamics in Solid-liquid Coexistence and
Development of Technique for Controlling Segregation during Solidification
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Fig.1 (a-e) Tensile deformation of Al-10mass%Cu sample at g;~ 60%.
(f-i) Distributions of tensile strain rate(e,,) at ¢ =0.005, 0.011,
0.026, and 0.040.
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Fig.2 Model for solidification sequence and formation mechanism
of macrosegregation in the mold used in this research project.
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c) In case of fine and simple equiaxed grains
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color)
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Snapshots of concentration fields at (a) t =50 s, (b) t = 100 s,
(c)t=150s, (d)t=200s and (e) t =250 s calculated by the
macrosegregation model based on the Scheil model. The
concentration fields are represented by the gray scale.
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Fig.7 Snapshots of concentration fields at (a) t=50s, (b) t =100 s,
(c)t=150s, (d) t =200 s and (e) t = 250 s calculated by the
macrosegregation model based on 2D-PFM system. The
concentration fields are represented by the gray scale.
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550 \

RS LOEHETOEAD
O1R{ESRERIC K DET

JEAE v — LS 720 S & A AR O RE 7 2
BV, WO HEZT 2548 5 BEE 2 B O LIER ™ %
AN EOH T S HICTE & ¥ 72, 500 2~ T
TEDEHREET A A T & 5 KIFSGE 2170, T
R 28 b U722 AR U 7= S5l R 1 4 SBR U 7= Mok &
Fig.8 & Fig 91273, HM30a v Tl L~ 0" (Fig.8)
IZHER, R 500 2 < THRE L 72 & O TIEFIE S O R AME R
FEOR 2 EPFEE LS TE S K512k 572, F72,
[EE AR D EA Z G RE U7z & Z A MR Fisity

21 i
20.5
20k R\
g r\.\‘ﬂa
g E N 28 2
g 19 5
g2 a7
2 = S
<y 18 = . 195
) 5%
3 8 a2
o
) 5 17 2 ,i 19+
20 g5
g5 16 dF 185
SE £
é s 18 ‘
0.3 035 04 045 0.5 0.55 0.6
14 |-
Normalized Rotation Cycle, £/ 7, (-)
13
0 0.5 1

Normalized Rotation Cycle, ¢/ 7 (-)

Fig.10 Change of solid/liquid mixture layer thickness in normalized
rotation cycle for three rotations at a rotation rate of 250 rpm.

V
(nm/s)
381

xanas

343

305

267
229
101
153
114 otatio
76
38

D mm
0

Fig.11 Result of vector analysis and the definition of the fixed points
to characterize the velocity of solid-liquid mixture.



NS, T b BEL A RN E0IGAITIE, Fig.1012
AT K DI, RO R Tl L ITkE < AH LT
WA Z ENIAS I ST, ZOEINHEE I NS FHEEO -
DICHEO S LR DL EZ 6N 5,

% 72, Fig 11IZHR$ 5 & 512, BiRIFE Ak 2k8) % 2
JICHNZEHE L 72, 2 DFER, LI D 3145 A2 5 72,
(D) Femrin o FET 28541213, sk b &Ed s
L. i PR S AT 2581030 X 0 & Eh 5 AN
a5, 2O EBHETC LS TH—-TH D, Mixe
SEARIZFEAY 5,

(2) (1) OB IFEEOHEFT & & SIZ72 T ORED EH§
372Dt R TN KB,

(3) (1) OB ITHFIZERD | R 23 ABOFHAUI &
LRE,

() ONEH 5. FlilsL O FE 7 RO BELE 12 NHF2EH
HBDIT, GAMNAMER L, Zhavsy Rk (5 2
* = 3 V) OABRIERIZ A > T b il xh s, B
Bl O EHE U % BIHN. BEENIONE A & NS AHETT
B 728, BEEIAFRD FA T ORGE A PERD 15 2MEL | i
LRI kb0 ELIONS,

95 sbpIc

ZZTHITTE LD 5 R IT DV T, S OE S
b EIE > CORR E 20N, ARSI, v 2 albh
DEBGBFICE L CEEAMBEN S 235 L 812, 5%
12D 2 B T & RIE X ¥ 7=, 7275 L, — RO % &
VT, B O & Haias otz (i) ORI s
FRE XN Tz W RE K- 7. 7 7 afffi LG
2L OIELBBT 57201213, KT (3D) 22RO kT
X U1 S B A 729K IT (4D) DAV TH 5.
2D & 5 Z & #3044 A 5 [EEREDEFE DT -
KKGD 3D /4D AT FZE 2 (TR 30 -8 — T 32 4%, ke
UMK BIRUARD) ] 2 4 — F LTV, v affii, &

43

BIRAFHDOIAF 37 AR E R OFIERM OFERICEG T

SAITII S FEERE R A - BT SFETED B &5
IS ENIRIZF v LYY LT, FEEN—RE 5 TR
SEORBIZED T D,

BEXH

1) KEPE—: gh& i, 103 (2017), 667.

2) PEESON, TLRRARE, B35GT - #kL 8, 99 (2013), 101.

3) VEESTN, TLRRAME, 5T - #k &, 99 (2013), 108.

4) E.Aritaka, H.Esaka and K.Shinozuka : ISIJ Int., 56
(2016), 1413.

5) AmEli—, YLRRAME, %G« #k& i, 104 (2018), 293.

6) Amli—, YLRRAME, TG« #k& 8, 103 (2017), 688.

7) MLIE, #ETE, KiEE— : gk& i, 103 (2017), 695.

8) MTE : 777 4 LOYEE (1), HE4EA, Hat, (2004), 61.

9) FTE : $k& 8, 103 (2017), 723.

10) #T& : $kE 8, 103 (2017), 738.

11) FMRpEs LSRR R, 19 (2012), 2.

12) K. Miyazawa and K. Schwerdtfeger : Arch. Eisenhuttenwes,
52 (1981), 415.

13) MRERE, HnEee, (RS, Zant— RN, %
FHARRS « #k&8, 99 (2013), 94.

14) KJUISRK, IR, Zamet— @ $kedl, 103 (2017), 747.

15) KEFGR—, AR, FAiERE - $k& 8, 103 (2017), 711

16) KREFR—, AR, FAHEEE © $k& 8, 103 (2017), 720.
)

17) VEBRAME, SPACTE—, EIEALA, f2e, MG ghe i,
97 (2011), 369.

18) VLB AME, fE2e, MGG - k&8, 99 (2013), 149.

19) VLBRAME, FrRatery, Gt - kL8, 101 (2015), 488.

20) TLRRAME, YPARGR—IB, =L, AR, ST,
WIEHE, fESEE - $kE 8, 103 (2017), 763.

21) TLRRAE, (LIHES, BE5GEE: Mt e e 2, 30(2017),
155, CD-ROM.

(201847 A 5 H32f+)

| 551




