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Assessment of the Zn/Al Metal Spraying Technology without Blast Treatment

Keiji SONOYA

Synopsis : Recently, in the view of maintenance-free type corrosion prevention of steel bridges, thermal spraying with good durability and long life is

desired. Zn/Al metal spraying is spotlighted due to its low life cycle cost (LCC). Zn/Al metal spraying without blast treatment, one of corro-

sion prevension methods, has better efficiency and environmental property, such as less fume, than the conventional method based on JIS H

8305. In this paper a comparison was made on the properties of the Zn/Al sprayed coating without blast treatment and the coating of the con-

ventional method. In the results, it was shown that the coating of Zn/Al metal spraying without blast treatment had the same properties as

conventional method based on JIS H 8305. This Zn/Al metal spraying was applied to steel bridges and they showed the good corrosion resis-

tance.
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Table 1. Predicted lives of various corrosion protecting measures.

Coating method Galvanizing Zinc—aluminum alloy Polyurethane resin Fluororesin type
environments (as galvanized) | (spraying and sealing) type painting painting
General  environments 100 100 40 60
(mountain sreas)
Relatively harsh environments 60 30 45
(urban areas)
Harshenvironment 25 20 30
(coastal areas)

(remarks):1. Sources from Road Bridge Specification (2001) of Japan Bridge Construction Association

2. Numerical numbers in years
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Fig. 1. Schematic diagrams of metal-arc spraying, and
wire flame thermal spraying methods.
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Fig. 2. Schematic cross-sections of deposits by the MS
method and the JIS thermal spray method.



(a) MS method

(b) CP spraying method

Fig. 3. Exterior appearance of Zn/Al deposits prepared by
MS method (a) and JIS thermal spray method (b)
after sealing.
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Fig. 4. Microstructure of Zn/Al deposits prepared by MS
method (a) and JIS thermal spray method (b).

Table 2. Hardness of deposits prepared by the MS method
and JIS thermal spray method.

Spray method Measured values* Average values
MS method 39.2 399 358 40.5 39.1 38.9
CP spraying 36.8 40.1 479 33.1 40.0 39.6
method

Remarks: *measured by the load of 0.98N
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Table 3. Adhesion strength of deposits prepared by MS
method and JIS thermal spray method.
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Remarks: Test conditions:25°C, 5% Nacl aqueous solution is sprayed (according to JIS Z

2371)

Fig. 5. Results of neutral salt spray corrosion tests.
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Fig. 6. Microstructure after the neutral salt spray tests of deposits prepared by MS method and JIS thermal spray test.
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Table 4. Comparison of various properties of deposits prepared by the MS method and JIS thermal spray method.

Spray External hardness | adhesion | Coefficient Corrosion Fabrication cost Comprehensive

method | appearance strength of friction resistance shop capacity evaluation

MS O o] O ) © A O O
method M M 06) m @5 ©.5) (1.06) )

CP O @] © ®) O © O (@)
spraying (1) (O] M &) (O] @ M [S)
method

(remarks)1.© :excellent, O:good, A:fair (a half of JIS specified value is fair)

2.values in parenthesis are values for MS method with 1 for CP spraying method
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