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Abstract

The application of chromium-containing silicon steel insulating coatings lies in employing chromic
anhydride as the main film-forming material and the micro-nano-scale magnesium oxide dis-
persed in the water-based resin to form a dense insulating oxide film on the silicon steel surface.
In this paper, the physical properties, corrosion resistance-insulation performance test, particle
size distributions, infrared spectrum and chemical composition of three Kinds of chro-
mium-containing silicon steel insulation coatings were analyzed. It is concluded that the physi-
cal properties of the three kinds of chromium silicon steel insulation coating are in accordance
with each other, whose main components include chromium trioxide, magnesium oxide and wa-
ter-based acrylic resin and related additives, and the size of solid particles coated on the silicon
steel surface is between 6 and 9 nm.
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Table 1. Three chromium-containing silicon steel insulation coating test results of the physical properties

=1 ZMERERASRRMIIE M RENRER

PR Bt RE K% (s) LL = (g/mL) pH It 5 5 (%)
1# P A3 W FLI 12~13 1.147 6.0 25.71
2# oy g RIB A 10~11 1.139 55 26.62
3t Kk, R WA LI 10~11 1.154 55 28.68
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Figure 1. Silicon containing steel corrosion test results of insulation coating surface
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Figure 2. Three kinds of silicon steel insulation coating particle size distributions

2. ZFPRERBSIRRIRIE D

Table 2. Test results of insulation resistance on insulating coating surface

2. BEARREAGBBRNER

TRk PR HIALE (A) FATH] 22 [ B (Q-mm?)
1# 0.6964 140.6
24 0.6627 164.2
3 0.6360 184.6
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Figure 3. Infrared spectrum of silicon steel insulation coating stock
solution

Bl 3. BENBSRRRIRRI AN L E

120

" " 1 " 1 " 1 " 1
4000 3500 3000 2500 2000 1500 1000 500
wave number/cm

20 . L

Figure 4. Infrared spectrum of dried chromium-containing silicon
steel insulation coatings
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Table 3. Content of Cr, Mg elements and oxides in silicon-containing insulating coating stock solution and ratio of

;%/Mﬁgﬁ;%méﬁ%#ﬁ&lﬁiﬁch Cr. Mg TESHEUMHIZER CrOs/MgO HILL{E
52 Cr Mg CrO; (%) MgO (%) CrOs/MgO
1# 13.62 3.36 19.91 5.49 3.63
2# 14.45 3.20 21.12 5.30 3.98
3# 15.55 3.39 22.73 5.62 4.04

ff) CrOs. MgO & & EA —EMER, B Cro; N LRI, LA kAN 4 205 kO 8 o,
HAN MgO AR in Hegfa 1k
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