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Study on surface defects of oriented silicon steel

Fenggang Lu
Wuxi Putian Iron Core CO., LTD. Jiangsu Wuxi city 214000

Abstract: There are some defects on the surface of the finished products of oriented silicon steel. In this paper, the composition
of the black spots occured in the procedure of the manufacture of the silicon steel is analyzed by scanning electron microscope
EDS.The results show that the black spots contain more Mg, Ca, S, Mn and other elements. It is considered that the black spots
are granular substances caused by the lack of mixing or precipitation of magnesium oxide solution when coating magnesium
oxide, which are attached to the surface of the steel plate. After high temperature annealing, they are sintered on the surface
of the steel plate, When removing impurities, the black spots occured on the surface of the steel plate by the incomplete
purification of sulfur, carbon and other elements at the particles. The black spots are significantly reduced after cleaning the
circulating tank

Keywords: Oriented silicon steel; black spots, EDS

gl_é_:

B A T AR P T EOR™ % . T ARAE
BT EE, FILBEE AW T2
BEH B A R KRB R, AT A X e ik
WRETERE (PR, B ) MNP, PO RETERE
ML IR AR E T REB RO I PERE, B A BRI T LIAY
RO AR R R B 0 ) A AR, AT AT AT 24—
FLBIRY RLRE, e G ke B ] AR AE AR R G 3 1 3145
SR IREIR, f ZS ALRE A R IRgt mT LAD D 0 ) A
FURE R, W YRENARL.

B B RERIRDRMIT TS IR, 2 FIPLAA 2
i T LR R T R A SO, RESNR T BRI B AP AE, A
ESZma AP, XA e . BEEM: . BR R
A —E RN, WEEe (9 SUREE S MBI
) 77 AR B DR — e A T R B e = A el TG P SR T

104

B, XTSRRI R A BB, 5 —Jr T
TIREAR, SET2WRIZIREZ )R AR M A 22,
AR5 15 LA B A o TR P et R v i A T2 U 2
7, BUEARM A G B BN R (K BRI 22 7 A 7 i
PR R R IR A — T 7 ) T PR A A I 1) i

B LT, AN R AT A7 AR 2 RO T2 TR IR TR
B, B R T A LB, TR R T R —
JE RS FEAWAR R T, T2 VR VAN BE RV PR 8 G = 5 32
. REUT MR TRt 2 R, R TR —

A TR, & BN &R AR AR
SN o NIRRT S RE AN REPERE RO TR, L 75 X R
T B EAT AT 9, A X R X A 3 v ) R S AT
R A5 o

—. XBEERSY

AR B RE B9 JEORE M50 Cu,S, EZ



HUA T #2(8)2022,4
ISSN: 2661-3530(Print); 2661-3549(Online)

@ Universe
Scientific Publishing

K Mn 5 R0.21%, Sith & HN31%, P& EH0.06%, S
HHN0.007%, Cufs i 0.48%, AlstH40.017%",
PELNUEEE HJ 2.3mm, — R ELIE IR 0.635mm,
T ¢ 12 IR BE S 830°C, R HLIEE K 0.27mm, A
PR L R SR B . T ) SR T 8 YA o iy
TiO,. MG B —E LBl ALK R BEFE 1A/,
&R RGNS, RGP AT A%
IR RO ARSERERE 1AM, FTAEIREE bl £l
AN 7 2R TR IR 7 2O AL SRR AR B AR I
SRIGBATTE 650 CHY TR b T4 s i R IR PR TR IR
FE R 600°C, AR IR E] K 30/ iE, SAUCHIRA S (A
SREAR B3 1), IRPRIRSS H 53 15°C /iy
TR 2 1190°C, 4R E, 78 1190°CTF EfkiiL 25H,
KNG TEY, ZIFEBRIEEEIR, REEE T
J U5 150 x 200mm BFE R, FE &1 R PRRES 3 /8t
S SR RE S, R i 2 Ry WIS 2 07 D 0 A0 8 B B ) 5
W EFTR,

1 {EIREEE R 3/NE AL FASR

B2 fERERBNERRERERE
—. w5 aH
TER AN FIE B AN IRE , #EATEDS A (4ani&l 3. 4),
I FE% % ] Axia ChemiSEM LoVac, Z55-U0F i :
F1 HRUER (%)

JUE C| O |Mg|Si|S |Cal|Ti|Mn]|Fe

T s kb | 5.1 130.8(29.5] 5.0 |11.8/ 2.0 20|89 |45

i & | IE#4b | 2.8 135.9|25.9(12.3| 0.9 | 0.2 | 0.6 | 0.7 |19.1

BEIE M ENX R EE

&3

20k- Mg

O M Ti T

k- ‘

I ls
Y
[N

MitMy  Saca Tim MR
Cey 5 kel

—

10 kel
g ok bt [&
B4 ESAEDSHEEEE
'G,TT\dn
- My
20k ‘ [
10k ‘ 5i
- f
SR
Fe
COE M MMy G T R
Gev 5 kel 10 kev

BEl5 IEEAEDSHEIER

MR AT LIE, B Mg, Ca, TiJoH HIE
HALE S A R, R W T IS C R AR
HARARAR, YR E AL N T R (TigtH
SRR T TiO, BN, Mg ITTZFl CaTe 2K IE T MO B ),
AR A B FE RE M T i R v, AR AE i/ N RV
FRURE , AL 18 /NI SR T 4 S A B S A R i e
BFIRIA DG, 3 S R 28 5 ik R VA ST 2 43 P01 B 2 765K
WRME, Zad THY G LV/NRYUARTE XA, SR
K, BEE RERREEIR)Z A1 T B, /N B i K 5y
SERMIRRZ G, BEASTERAARSRI, & O E 0 RERR R
IR RABATE S, o8RRI A A MRS X/
FE S P R SR VR BERTR], BT LU R R
INR—RE, BN BT AN R, SR A R

F4h, ARG R LR B AR FE R S AR T,
T4k T AUR 4 285 ARG A BRI R BT R, Rt e S
P Ao i e S R A, 2 7 A B v 1) R R ) R T 0
ML (UHERE S O RIEZE ), WG A~ it

105 ©



@ Universe
Scientific Publishing

HA T#2(8)2022,4
ISSN: 2661-3530(Print); 2661-3549(Online)

MR, 7 dh BT LA SR i O a i )
R, BURCEHRSEHIEHREZ S, B Eee e
P e 2 B2/, BRI SE % FUMORL 2 7 AR SR A A B
FNER. I, 7ESibraEr= i, T HEIA RN, w
X HEVR A PR FAL AR R AT 0Pk, ORI ERREC
SEAVETE T

) B3 2 TR, B AR (4 Min G 3R RS JT 3R LE IF 5 437
AR, ORI R A e PR AR A A
B, B il ALl 2 R RN B 2k 8%
AR TR R T R S TS g, AR AR RE 9 b1
BRI, WAL R BOE /N B AR A 5 67 B vl T
BRARRAATE, Bab 2L B R ERCR , SRR
SOLE M TIEMA IR, ANREIE I E IR,
T E QRS B A Mn, STCER A S W EIE R A

.
=. &it
S TR A SR 1 007 A TR i A

B SR LBV W AT IR 3 ) B R I DL i A
URLAR D) B A DUTEA 5%, X SEA0RE LA/ N R SR A 1 5

106

B FE AR R T AN IRl B, BB AT /NN B H AR
B R AARAF AR B TR A O, TR PRRE 2 1l et
VAT R i A T, BRI Ve T s RS A ]
Wb R RIRA I BT, AN PR AR 2 — e R
FIBHLATSTEFE AR IR, RS, Mnn KA RAE, KX
SEAES . MnJCE S i O IEH S 2.

SEHK:

[LAALETE T ML b5 1 Tk AL, 1996.

21X, BHSFR, X0 05A5 R ) e A IC J2 5 R 0
JEE AR B T 2019, (1) 33-41.

B3 T, HKICHE, ZEEH%. miRER Ak T Z2X 6o
HEA GOSS 2k S PERE RS2 . 42 @ AL B, 2016, (1):
24-28.

417, B8 H, AR—FLAE . e il B xR Ok B )
o A 2 T AR T et A ) R 7 i R R R T A = B R
5N MR S18 505, 20160 126-129.

[51H MR, TR, 5 2Rom 45 AR m B AR 7 B ik
I MnS 1 Cu,S BZEARBT H AN 2240, 2010, (4):
48-51.



