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Chromium-Nickel Alloys Spraying Wire
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Chromium-Nickel (Cr-Ni) alloy finds uses as sprayed metal coatings because of its relatively high melting

point, excellent wear and corrosion resistance. Although Current Cr-Ni alloy has poor workability in itself, re-

cent progress in electrowinning and refining techniques to obtain chromium powder of high purity as well as

advanced techniques in powder metallurgy made it possible to obtain this alloy in the form of wires for spray-

ing use. Cr-Ni coatings obtained by spraying process can be widely used to protect parts and structures from

corrosion, wear and SCC, since the adherence of these coatings is good with a variety of substrates. Cr-Ni

sprayed coatings exhibit a combination of unique and excellent properties to resist corrosion, wear and heat.

Therefore, the alloy may be successfully used in chemical engineering industry as economical coatings to pro-

tect containers and functional parts in chemical plant, to protect heat exchangers for fuel gases, to avoid

damage from V,Os-containing heavy oil and coal slags, etc.
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(a) Wrought alloyed wire of Cr-50%Ni

(b) TOSOH-CN wire of Cr-50%Ni
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Photo. 2 Microstructure of Cr-50% Ni alloyed wire a-phase (hard), y-phase (soft)
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Fig. 2 Schematic diagram of deformation

mechanism of Cr-Ni alloyed wire
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Table 1 Chemical analysis of Cr-50% Ni alloyed
wire
Element | TOSOH-CNwire |Wrought alloyed wire
(mass%) of Cr-50% Ni of Cr-509% Ni
Cr 49.5 47.24
Ni 50.3 51.1
Fe 0.046 1.0
Ti - 0.5
C 0.026 0.057
S 0.001 =
0 0.030 0.012
N 0.005 0. 085
H - 0.0029
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Table 2 Thermal expansion constant of Cr-50%
Ni alloyed wire at temperature between
100°C and 1200°C

TOSOH-CN wire |Wrought alloyed wire
Temp./°C of Cr-50% Ni of Cr-50% Ni
/X1078/°C /x107%/°C
100 7.85 7.53
200 9.82 10.33
300 11.17 12.07
400 11.89 13.12
500 12.54 13.89
600 13.01 14.26
700 13.75 15.13
800 14.27 15.41
900 14. 87 15.15
1000 15.71 15. 43
1100 17.76 17.85
1200 18.77 18.23
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Table 3 Physical properties of sprayed coating

Physical TOSOH-CN wire | Wrought aloyed wire | powder
properties |(Flame spraying)| (Flame spraying) (Plasma spraying)

Roughness fine fine rough

Color of suface | dark gray | dark gray | light gray

Hardness (Hv) 250~350 160~180 160~250
Thermalexpansion | 7 10 5 | g 4~12.9 | 7.85~30.7

(x10-8/°C)
Adherence O O A

Photo. 3 Sectional microstructure of flame
sprayed coating (Cr-50% Ni)
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Table 4 Corrosion resistance of sprayed coating of
Cr-50% Ni to various chemical reagents

Conditions Corrosion rate (mm/year)
Solution Temp. |Cr-50% Ni |Hastelloy C| SUS304
3% HE+17% HNO, 50°C 0. 006 0.5 460
8% HCI R.T. 0.03 0.1 36.0
48% NaOH 180°C 0.02 0.05 24.0
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(a) Non sprayed coating

(b) Sprayed coating used TOSOH-CN wire of Cr-50%Ni
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Photo. 4 The cross-sectional microstructure of (a) non-sprayed coating and (b) sprayed coating
used TOSOH-CN wire of Cr-50% Ni
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