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Development of Arc Spraying Wire for IH Cookwares

Shinnosuke Yamada and Hirotaka Minamikawa

Synopsis

Recently, in terms of weight reduction for IH cookwares, twin wire arc spray process has been applied to manufacturing of the
cookwares. However, material properties (especially electric and magnetic properties) of the arc sprayed coating are different
from the original wire material due to the large amount of oxides and porosities in the coating produced during the spray process.
In this paper, we have investigated the effect of Si content of the original material on the electric and magnetic properties of the
sprayed coating and developed the sprayed coatings, which have high heating efficiency for the induction heating cooker. As a
result, the followings were clarified:

The increase of Si content of the original wire material has the following effects on the sprayed coatings.
1) Reduction of the oxidization in the sprayed coating.

2) Decrease of electric resistance of the sprayed coating.

3) Increase of the permeability of the sprayed coating.

The above improvements on electric and magnetic properties of the sprayed coating lead to higher heating efficiency for the
induction heating cookers than Al clad pots..
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Table 1. Chemical compositions of spray wire (mass%).

Spray Wire C Si Mn N (6]
Fe-0.3 mass%Si| 0.1 0.3 0.5 10.005] 0.004
Fe-0.8 mass%Si| 0.1 0.8 0.5 10.004 | 0.004
Fe-1.2 mass%Si | 0.1 1.2 0.5 [0.005]0.003
Fe-1.5 mass%Si [ 0.1 1.5 0.5 [0.006|0.003
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Table 2. Blast conditions.

Material Al,O4
Particle size #20
Pressure 0.45 Pa
Distance 20 mm
(between specimen and nozzle)

Table 3. Arc spray conditions.

Arc current 100 A
Arc voltage 28V
Alr pressure 0.41 MPa
Spray distance 165 mm
Traverse speed 100 mm/s
Coating thickness 500 um




142  BERIE £83%2%5 20124

3. 3 InE4FHEOEHE

MBS E DM O 728, FEhE LTEBH TV IM
(FFR 7V 3 3T A #5 KINGPOTS, ~1'i: P9 180
mm, £ 130mm, HE3mm) & HW7.

ST S L, g o#EEE~AF S LT
%, BIMLFRE LT Table 2 IZ/RTE&MET7 5 2 MLE %
L7214, Table 3II/RTEMHTT — 7B £ L 7.
INE R I A P 3B SR % Fig. 2 (2R3, INEuR I ER
DOWEWE % Fig. 3 1I/R 3. sABA#IICAK 1L 2 AN7:14, 3
kW H R A E NS B 2% (Tanico 1 # TIH-S3N, 3
kKW, 200V) Z#HWT, 20 ChoET 2 ToOR
MzRELL BBEQLZDIZTIVIZ Sy Rl [ N
180 mm, #E 70 mm, KIE 2.5 mm (7)V IfE 1.9 mm,
SUS430 /& 0.6 mm) T b ifll5E %17 7.

-

o . F: 4,
B oot
S S Y

Fig. 2. Bottom of Al pot with sprayed coating.

Thermocouple

Al pot with sprayed coating

L
— b, e o

p!

e

Induction heater

Fig. 3. Boiling test using induction heater.
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Fig. 4. SEM micrographs of cross section of sprayed

coatings.

Table 4. Chemical compositions of spray wires and

sprayed coatings (mass%).

Spray wire C Si Mn N O

- <] Wire | 01 | 03 | 0.5 | 0.005]0.0035
Fe-0.3 mass%Sirs ting] 0.055 | 0.12 | 028 | 0.1 | 8.8

Fe-0.8 mass%Si Wire 0.1 0.8 0.5 0.009 ]0.0036

Coating| 0.066 | 0.35 024 [ 0.13 6.9

Fe-1.2 mass%Si Wire 0.1 1.2 0.5 ] 0.005 ]0.0034

Coating| 0.059 | 0.63 | 0.28 0.1 6.1

Fe-1.5 mass%Si Wire 0.1 1.5 0.5 0.006 | 0.0034

Coating| 0.068 | 0.7 0.24 | 0.09 5.1
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