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Rapid Solidification Structure of Thermal—Sprayed
Coating of High Carbon Iron Alloys.
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Synopsis;

The rapidly solidified structure of the coatings obtained by thermal spraying of high car-
bon iron alloys has been investigated by means of optical microscopy, X—ray diffraction,
and micro—hardness tester. The results obtained are summarized as follows:

1) The cooling rate of the' thermal—sprayed coating was estimated to be larger than 10*C
/sec.

2) The structure of the coatings of high carbon iron alloys was found to be consisted of
metastable e —iron phase and y —iron phase supersaturated with carbon.

3) The vickers hardness value of thermal—sprayed coating was about 900Hv. The hard-
ness was not changed by heating up to 400, and decreased with increasing the heat-

ing temperature above 400%C, and became to 100Hv by the heating at 800°C.
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Photo 1 Configuration and structure of particles sprayed into water.
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Photo 2 Surface of coating sprayed on
base metal.
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Photo 3 Structure of thermal—sprayed coating layer.

Photo 4 Rapid solidification structure of

thermal—sprayed coating of Fe
—4.5%C alloy.
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Fig. 1 X—ray diffraction profile of rapidly solidified Fe—4.5%C alloy.
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Photo 5 Structures of thermal—sprayed coating layer after heat treatment (Fe — 4.5%C

alloy).
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Photo 6 Structures of thermal—sprayed coating layer after heat treatment (Fe —4.0%C —
1.5%Si alloy).

MA—Z2FFA POEREIZIBLDEEZ N D,

Photo 5 B & U'Photo 6 13Fe—4.5%CEEB L UFe—4.0%C—1.5%Si&E& % KimE T 1 hr
REFL-E EORBEILER T, MHE & O MBAIREIC X HHBAEIEBLTE D, 200Tk
BBV THKDZ LT 4 MEIBEDNS, & 512400C TEIKD2 VT V44 b HE

— 185 —



(Hv)

Hardness

Hardness (Hv)

1200

Fe—4.5%C alloy (1hr)

1000

¥

800

600

400

200

s

0
0

200

400

Temperature
Fig. 2 Relationship between hardness and annealing temperature
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Fig. 3 Relationship between hardness and annealing temperature
of Fe —5.0%C alloy coating.
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