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Effects of Heat Treatment on the Insulation Layer of Non—oriented
Silicon Steel Sheets

Y.J. Yoo and J.C. Shin
Research [nstitute of Industrial Sci. and Tech., Pohang 790—330,

The effect of heft treatment on the characteristic properties of insulation laver is studied for

two kinds of non-oriented silicon steels, which were insulation-coated with various kinds of

inotganic and inorganic-organic complex coating solutions. In addition, how the carbon con-

tained in the insulation layer would affect the carbon content and the magnetic properties of the

steel substrates is examined. Lower temperature heat treftment (480?C for 0.5hr) is found to

render more favorable surface qualities, whereas higher temperature heat treatment (790°C for

2h1) better core Joss due to grain growth occurred during the heat treatment. Decarburization of

the steel substrate is also found unaffected by the presence of carbon in the insulation layer.

Key words:

coating

1. A B

FRg A AEE A5, dd4vT EY A
2E2M ZYA AgH, EAAAEFAA FIA
7t =2 AAFY Evtolth TRy WX e
R e F{FE FH42ge] 2T AL ¥4 o
AR 4% FaA7 M 24 HFARE
ged, o] HHEE AF AHE S5 v ddy,
By, 234, 34, H3NE 938 O9954
& FEAr Pk FHTY BB TY EA 9

Insulation coating, Stress relief annealing, Inorganic coating, Inorganic-organic

FHZE 24 FAA B 44 A% F2 ol
Lite] gtk RAAE AAME Sy GaA
3 8R40l WolAs frAE WA, BRA, &
BT $ANY £ Yo ddRe] LojWow
Bt 44 Be R4 FA7 ATARA
2o 7 E¥EY £922 o A Fons
KA 2AAY BHE 2¥ee FFo A
DAz AL 4gHT AT F AAY RS
#/14 GeRe zhetel BBAS Ao Yo
o, Ed NN3e ¥WZEE FANAN £3F



10 FamdAd A2d Asm 1989

of B 7120 9E S 2FFeEA £HYS
AderE whope-w

A Aol a7HE AF54L FA 99
e A #esEg g 97k A gk
a9y 24 HoAlE =xd Fo curing s

EBAALEAN(SERYE 2 EA ] Ao A Cﬂo‘]
e &GS fute B4 sl distd s
GA A goh gk B Ageld e ?l’fl"ﬁﬂ]
FARYY, aZAE A4 2 -F7) £gaH
N Fa ol oE 259 ey RS 3w
HEHE Ao st dxe] zde] g4 o
B e 9% Andd $iE g A
Al vl AR 4%E Ao eE Badch

2. Mg 9H

TAELFE 04%, 21%E T2y FAS 2md
AAZ o] A 05mAR FTAY FAR P ¢E

I el 28349 +=A74 775> E¢aH
o} 53(101, 102, 105, 106', 106")F <129 A =7
Zel 72(203, 207, 211, 215, 219, 223, 231")L 2}
2 =REgch AR B0x150x05mt =72
dastdch HAH S I947 2250 97 A2
A AVSHAL A BHE A Re] & Fol, £33
aurel AlEe HaE A2 Ho Yo mEye
Squeezing Roller Type 4384 IELE T xutgvd
(Fig. 2). 19 Ye] =¥ ANAEL JAE2 A
750°C X 1328 ¢ t 7] %94 Curingd sty 34
Vg PHAHT SHAALE 934 Figld
LERd Z1E ol AEriRlg WHAA xAsg o
o 2 Xy HFe WY 54 Wi mASY
H 4L Franklin Insulation Testero)|x] <&
300 Psi, 19 05V, 1L.0Amp.2] Z@c s A8 F o
9 &4 HER EASGeH, 3o gdss A
diel $rEE uidig. R4 LA L
HYBRAYE S A¥ule F4548 8 914 "‘]‘?3

TR 747288 A48 89 29 (Figl), Table 4 458 F74 UHANA FHges 18077
Denotation Trelsi,, |sin pauroce | s oL gurtece ino
S (Semi- Processed ) 05 0.4 1.5 0490
H {FuliHard Semi-Processed] 05 04 0 0.241
L (Fully-Processed) 05 04 0 0277
B¢ . } 05 21 0 0.276

Fig. 1 Comparison of surface roughness for various Si-Steel Sheets hefore coating
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Tahle. 1 Chemical compo sitions of the coating

solutions
Costing Name Composition of Selution
10 Magnesium  Acryl Reducing Colloidal
Silica Powder
dichromate resin  agent silica
102 » — ” A
108 Calcium
LY - Silica pawder
dichromate
1067 1067 - Lo .
203, 207, 211 Aluminum Redueing 1. Coating Solution 8.9. Flow Meter
Dichromate - - Culloidal silica 2. Agitator 10. Screw Jack
phosphate sgent 3. Cooler Both 11.12. Applicator Roller
Magnesium .
215, 219, 223 , i 4. Pump 13.14. Metering
phosphate 5. by —pass Valve 15.16. Spray Unit
931" zine 8.7.Valve 17. Return Line
! ! ’ Fig. 2 Schematic illustration of experimental
phosphate

coater with continuous girculation unit
of coating solution
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Fig. 3 Schematic illustration of the heating cycles for SRA treatment.
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Fig. 8 Scanning Electron Micrographs showing the coated surfaces before and after SRA

treatment.
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