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Wetting Phenomena in Materials Processing
Kivoshi Noci

Synopsis : It is well known the wettabilities of liquids by solids play an important role in materials manufacturing including iron
and steel makin‘g Non-wetting systems are required in some cases such as deoxidation process in steel making and
wetting ones are sometimes desired to fabricate high quality metal matrix composites. In this meaning it is necessary
to control the wettability to produce high quality materials. In this paper, factors affecting the wettability are described
and how the wetting phenomena affect in materials manufacturing process, especially in deoxidation process and

solidification process of steel are reviewed.
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Fig. 1. Shape of liquid drop on solid.
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Fig. 2. Three types of wetting.

Wan = oy Yy — YL croerereesnsene e (3)

IIT, WRENRIZE b ) ROABT A VX —%1L,
Yevo Yivs YeLWX ENEFN, [ROKHHHT AV F—, #&
HROREBAMTANVK —, B-BRHOFHAHT A V¥
—Thas,

FROZEEHRH HHZ AL X —D 5 b, EROKM
HETAVEF-RBEEOR CHEVEETH Y, F 12FIE
DOEMAHTANVFEF - IEERIEL LYV RE R TRT D
29, B-AMORMEHTANVF—IZ O TRAET
BIEDTELG, UL, FEREBICTIZIINGE
(R BRT A v ¥— LA, ¢, OMTIR(4)XTR
3N AYoungDRA B KILT 5,

ySVZYSL+'yLV’COSG .......................................... ( 4 )

(1), (2), (IR (HXZMAEDLE LI LIZL-T,
(1), (2), (IXRLTFERT(5), (6), (T)ATH
FTIEWTE 5,

Wap = yy (COSO— 1) rrrmrrrmmrmmmniiien (5)
Wit = YLyCOSH +orersrmemmmrneereessenmniriiniicinie e (6)
VVAD:'}’LV( 1 +C()Sﬁ) ....................................... ( 7 )

AR~ S, WROFRE HHZ A V¥ — EEED)
WA CHENRETH b, T 23EmMA S REORIRD S

Table 1. Wetting phenomena observed in iron and
steel making and in raw material
produciton?®.

Interface Phenomenon

Lig. metal ~ solid oxide

°

Corrosion of refractory.

°

Inclusion in liquid steel.

o

Fabrication of metal matrix composite.

° Solidification of liquid steel.

o

Liq. metal  graphite,carbide, Reaction between liquid iron and cokes.

nitride

°

Fabrication of metal matrix composite.

o

Corrosion of nozzle.

°

Metallizing.

o

Fabrication of synthetic diamond.

a

Liq. metal / solid metal Solidification.

°

Soldering and brazing.
Liquid phase sintering.

Fabrication of semiconductor.

Liq. oxide  solid metal ° Enameling.
° Brazing.
Liq. oxide / solid oxide ° Corrosion of refractory.
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Table 2. Contact angle between liquid Fe on Al,Os.

Temperature / K Contact Angle (deg.) Atmosphere Ref.
1823 141 Vac. 10
1823 121 Hy 10
1823 129 He 10
1873 137 H, 11
1873 122 Ar 12
1873 . 118 Ar 12
1873 118 H, 13
1823 138 Ar 14
1803 134 Ar 15
1823 128 He 16
1873 132 He 17
1873 140 Ar 18
1823 141 H, 19
1873 137 Ar 4
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Fig. 3. Schematic illustration of removal of inclu-
sions from molten steel.
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