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Production of U-Alloy 47 Fiber by the In-Rotating-Liquid-Spinning Process and Its Shape of Fiber

Arisa TSUJII*, Mitsuyoshi SHIMAOKA and Hiroki TOYOKAWA*

The production of continuous fiber of U-alloy 47 by the In-Rotating-Liquid-Spinning method has been

performed in order to clear the both lower limits of the ejection temperature and the melting temperature

of an alloy. The long fiber above 1.5m in length was obtained in case of using water as a coolant. And the

optimum spinning conditions ware 100« m in the nozzle diameter, 3.0 s—1 in the rotating drum velocity

and 0.24 MPa in the ejection pressure. The surface of the obtained fiber was smooth but the cross sectional

shape was not circular. It was found that the continuous fiber could produce in case of about 40K of the

temperature difference between the ejection temperature of the melt and the temperature of liquid

coolant.
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Fig. 1 Schematic diagram of the In-Rotating-Liquid-Spinning
apparatus.
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Fig. 2 The procedure to eject the molten alloy jet at the small
incidence angle.

WFEALEE fR4475 (2008)

Table 1 Experimental conditions for spinning of U-Alloy 47.

Nozzle diameter , d, 100 — 200 um

~1

Drum rotational speed , Np 30— 32 s
Ejection pressure , P, 0.16 — 030 MPa
Jet incidence angle , g 0.541 — 0.768 rad
Distance between nozzle tip

and liquid surface , / 69 = 127 mm
Superheat of the melt, 7; 13 K
Temperature of coolant , 7 14~22 C
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Table2  Calculated thermal properties of U-alloy 47.

4136 kI -kg!
0.1614 kJ-kg'-K'
9398 kg m”

Latent heat of solidification, A4H

Specific heat, C,

Density, 0,
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Fig. 3 Cooling process of the melt jet by the forced
convectional heat transfer.



MR RS L AU 7 B A ATHIBR O U E L 20

FEIZ T A Fand X0 Fv CTEEREISE T g L ThA
%o

A
h= _d._l « (0.35 + 0.34Re® + 0.15Re5®) + Pr3 (1)
J

V'dj_V'dj'p
v o

@

Rel =

CIT, VIRImHNEE DR, &\ ZER G ST v ME,
Aly Priv v, p BEDp FEREUEEIEAR OK) @
BAREE, 77 ¥ MV BRREEE. ORSUERR BB X U
Td 5o Kin290KIZ BT 5 EPyEAE 2 V. =150
m, V=6.5m:-s', Ti =60K& LT, F/-MEEs%
200mme LT, Ti ~ Tm RSB A PO SEEQ & S E
WG x KDL T A, 01=0.70], 0=13.7]JTH > 72,
F 72, Fandos & 0| wlifile i 2 5E = 13 0s= 6.472] &
Y, 0y THY (Q1+02)> O3 TH B Z &b, HilfH
SET AL ANV h 547 & b 200mmbL Rk pT,
OFN, M3IRLAFHRL Y Z2HTHRHTHE LE
2o, EEMBROBIENEbO THEETH L 2 LA
SNz,

32 U7OM4782DMRMEICRIETSEREDZE
KTIEBIEDE < B = v b 2SERE N I2 22 A
TERWEEZ, £3., BEL2 T2 B TEHHEMAEIC
BN Y /) — V& 7z, 5 ZVEZ100 4 m.,
N AN %3.0 st& LTSS %0.24MPad 404 C
WIAERREAT - 7248 R, M4IRT £ 512, Mo
WMo TLE2e ALY = v DL EILL 2w
FERTLETICHEL LT, @OHICEY FT L
JREBEICH LA SN sEIZONL, F/2, Y
J =V T R T D 260mmAREE DM L 2 5N
Lipolze TIT, WHEIRE KIZZERZ, W L&METH

Drum Bottom Side

Fig. 4 The appearance of the wire spun in ethanol layer.

R 9

AREBREATo72 L 2AH, RETHISmO MR L 75
ENTEZH, EHREIRIT M TH - 72,

33UT7AOM47ELDMARMICH L IZTEREHDE
M50, ARA4EY 2y POGHEEZA LSS 570
ELHRTEICB LI THENENORE AL 2012,

Hl 100pm F=

E (00pm =

B 100pm 55 emes =1 26 sei 20pm

I 100pm 555 eres 22 e mee 10pm

M 100pm  §55 ave: 2o 26 s H S0pm

(@ P,=0.16MPa
(©) P.=025MPa
(e) Pn=0.23MPa

(b) P»=0.20MPa
(d) P»=0.30MPa
(® Pn=024MPa

Fig. 5  SEM views of the surface appearances of the
obtained wire. The coolant is water.
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Fig. 6. The cross sectional shape of the obtained U-Alloy 47

wire.
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Fig. 8  Video image of the melt jet flow ejected into water

layer. The ejection pressure of the melt is 0.24MPa.
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Fig. 9  Video image of the melt jet flow ejected into water

layer. The ejection pressure of the melt is 0.20MPa.
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Fig. 13 SEM views of the microstructure of U-Alloy 47.
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