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Development of Surface-modifying Technologies by Thermal Spraying
of Process Rolls in Steel Production Process
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Synopsis:

Research and development of surface modification for process rolls have been carried out to improve the quality and
productivity of steel strip sheets, as well as to prolong the span of service life of the rolls. To apply to bridle rolls that con-
trol strip tension in processing lines, thermal spray coating techniques of providing wear resistance, slip resistance and
corrosion resistance have been developed. These coatings are WC-cermet coating, provided with roughness-control tech-
nology, and multi-coating, sprayed with WC-powder including undercoat with sealing technology. As for the conductor
rolls that have conductive function at the plating section, self-fluxing alloy coating added with WC-cermet, which can pre-
vent WC particles from peeling by the flattening of the particles, was developed. This WC self-fluxing alloy coating has
excellent corrosion-resistance and wear-resistance. Through the investigation of Mn build-up mechanism to acquire ways
to reduce and prevent the Mn build-up, thermally sprayed coating with eminent Mn build-up resistance has been devel-
oped for hearth rolls that convey steel strip sheets in a continuous annealing furnace. These activities have made the
process rolls more reliabe and their span of servicelife longer.
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Fig. 1 Relation between bearing length ratio and static frictional
coefficients of bridle roll
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Fig. 2 Comparison of corrosion rate between MSF-WC, and Cr
plating used for conductor roll
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Photo 2 SEM cross-section micrograph and EPMA scanning
image of Mn, Al and O at position No. 3
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Table 1 Stream constituents with simulation program ‘Chemsage’

Constituents Amount {mol)
H,/gas/ 3.00x 10672
N,/gas/ 970 x 107!
0,/gas/ 6.00 x 10-6
CO/gas/ 1.50 x 10+

Mn 1.33 < 103
Fe 1.44 x 107!
Co 1.06 x 102
Cr 554 x 1073
Al 3.20x 1072
Y ' 1.04 X 103
ALO, 1.26 X 102
C 1.92 x 1073
ALON
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Fig. 3 Chemical potential map of Al-Mn-0O system at 970°C
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Table 2 Characteristics of spray coating

No. 1 2 3 4

CoCr12AIY[CoCri2AlY|
+ 10wt% | + 20 wt%
CoCr12AIY| A metal | A metal

Thermal +
i . oxide oxide
COBUNE  |Ceramics ceramics | ceramics

Each

MCrAlY CoCr8AlY

No. 5 6 7 8

| CoCr8AIY | CoCrBAIY | CoCraAlY
Base metal | Each |CoCrdAIY\ fon Lot 1005 | + 20 wi%s
MCrAlY | + 10wt%
B metal | C metal | C metal
+ A metal . . .
. . boride oxide oxide
Ceramics| oxide . i .
ceramics | ceramics | ceramics

Table 3 Test conditions

Dew point ¢C) -30—-20
Atomosphere . 3% HyN,
Hearth temperature (°C) 950
Test time (h) 60

High tentional steel

Spray coatin;
L p/ ¥ £ Hearth

Base metal (SUS:26w % 25L X i0t mm)

Fig. 4 OQutline of test apparatus
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Fig- 5 Results of EDX analysis on sample surface
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Fig. 6 Comparison of hardness between conventional coating
and developed coating
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Photo 3 SEM cross-section micrograph and EPMA scanning
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ing

Table 4 Results of EDX analysis for conventional coating and
developed coating

(wi%)
Conventional Developed
coating coating
Surface Mn 49.6 20.4
Al 43.5 4.1
Cross Mn 235 3.1
section Al 59.0 3.0
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