766 $ L M 754 (1989) £ 5 &

© 1989 ISLJ
TH11111110111001110111

TS

I1111100101111111111

ATV A « TR a viEEFOFE

O — VELEA~ O
HNBHE* - B B*2. 588 & -8 W™

Spray Deposition Method and Its Application to Production of Mill Rolls

Yoshio Ixawa, Tetsu ITam1, Ken KUMAGAI and Tsuyoshi ANDO

Synopsis :

Rapid solidification process produces fine grains and macro-segrigation free microstructures and im-
proves hot-workability of highly-alloyed metals (e.g. superalloys and high alloy steels).

The Osprey process is a spray deposition technique which is one of the rapid solidification methods.

This process provides a means of producing dense preforms directly from liquid metal by applying a gas
atomizing. Therefore, this process retains most of advantages resulting from rapid solidification and pow-
der metallurgy, while eliminates major disadvantages resulting from multi stage process (e.g. powder pro-
duction, sizing, compaction and sintering).

In the present investigation, Osprey process has been applied to mill rolls satisfactorily.

Results obtained are as follows ;

1) Fine grain size was obtained by changing operational parameters.

2) Osprey preform with higher mechanical properties compared with conventional cast preform was
obtained. -

3) The wear amount of Osprey product is 1/2 to 1/6 of conventional cast one in wearing test.

4) Actually, the life of Osprey rolls tested in a wire-rod mill exceeded that of conventional ones by two
to three times.

Key words : rapid solidification ; spray deposition technique ; Osprey process ; gas atomizing ; preform ; fine
grain size ; wire-rod mill ; Osprey roll.
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Photo. 1. Photograph of pilot plant in Sumitomo
Heavy Industries.
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Fig. 1. Schematic view of Osprey process.
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Fig. 2. Distribution of powder size.
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Photo. 2. Photograghs of powders.
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Fig. 3. Velocities in spray (Cobalt)'?.
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Fig. 4. Temperatures in spray (Cobalt)!?.
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Fig. 5. Schematic view of incremental solidifi-

cation'?.
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Table 1. Osprey conditions.

Atomize
gas pressure (Pa)

Molten metal

Experiment temperature (K)

A PXx1.2 T-a
B PX1.2 T
C P T
D PX0.8 T
E PX0.8 T+a

P: Adequate‘pressure (Pa)

T: Adequate temperature (K)

@: Variable temperature (K)

Adequate condition : High density condition as deposited preform

Photo. 3. Microstructure of Ingot (Conventional
chill cast).
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a) A-condition

b) B-condition

c) C-condition

d) D-condition e) E-condition

Photo. 4. Microstructures of Osprey preforms.
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Fig. 6. Density of Osprey preforms (As
deposited).
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Fig. 7. Mechanical properties of preforms.
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Fig. 8. Results of wear test (NisHIBARA type).
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Fig. 9. X-ray diffraction pattern.
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a) SEM b) C ¢) Cr d) W e) V f) Mo
Photo. 5. SEM photograph and X-ray images (Conventional casting).

a) SEM b C ¢)Cr dW eV f)Mo
Photo. 6. SEM photograph and X-ray images (Osprey preforms).
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Table 2. Rolling performancet.

Stand Osprey roll Conventional roll
an (High speed tool steel) | (High speed tool steel) _
Wire-rod mill (A) 90~110 30~ 50 6. # =
Wire-rod mill (B) 280~300 110~120

BRENAZALZARATVAERBEA L2 LICXD,
I COHEBETI— VI LTRIFLERIEONT:.
DEDEIIcART LA O — i, BEo— VI~ DT, SE0RKTHESHRZENT .

THEIFZEREZRLTVLY, REIBNTEAS Y F 1) A2 FVAEHTHDT A XFAENBLY
SRS REOTEY, AF Y FILICR#ELE BHERETELsELILCIVERNOKRES T Y



ATVvA -

N
3t
y
?
‘e

YaviEt FoEET - VEE~OEH

773

B2794

g2792

a) Sample-A b) Sample-B ¢) Sample-C

B2796

-

d) Sample-D e) Sample-E f) Ingot

Photo. 7. Microstructures of wear test specimens.

Photo. 8. Photograph of mill rolls.
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