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Analysis and Improvement of Edge Crack Defects in
Low-temperature Oriented Silicon Steel
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Abstract: Edge crack defects occur frequently during the hot rolling process of low—temperature
oriented silicon steel, and remain one of the primary quality problems in hot-rolled coils of oriented
silicon steel. Through methods such as microstructure observation, energy spectrum analysis, and
thermal simulation experiments, the cause of edge crack formation was identified as decarbonization
and coarsening of ferritic grain boundaries during prolonged high—temperature heating of the slab.
During rolling, grain refinement through the y — a phase transformation was impeded, and
recrystallization was suppressed by low edge temperatures. The resulting coarse and elongated non—
recrystallized microstructure exhibited high brittleness, and tearing during rolling led to the formation
of microcracks, which further propagated into edge cracks in the finishing stage. By adopting
optimized heating and rolling strategies such as seamless charging, lower heating temperature, shorter
heating time, high reduction rough rolling, fewer—pass rapid rolling, heavy vertical edge rolling, and
edge heater temperature compensation, the edge quality qualification rate of hot—rolled oriented silicon
steel coils increased from 76.3% to 85.2%,
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Fig. 1 Macroscopic Morphology of Edge Crack Defects

=1 RBEHERKS (RES )

Table 1 Composition of Test Samples (Mass Fraction) %
C Si Mn P S Als N Sn
0. 048 <3.500 <0. 500 0.014 0. 006 <0. 050 <0. 090 <0. 100
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Fig. 2 Crack Morphology of Sample 1* without Corrosion
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Fig. 3 Microstructure of Sample 1*and Sample 2*
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&l 5 M ih 24 4hb SEM-RE TSRz I 25 58 . Il 5
I TEREA S AR EEITTE N O, KA Mg,
Na.K.Si . F.Ti% 0% , il ) Ca o R WAL, 1
TEJE R SE RN B B 38 H A R Ca Mg 55

JLE o ASBRBE 5 FEAERETE 20 M P Y 22 e
- 62 -

RO JCER 3l H e 5L A e R M e
AU AR B, AR TR T R AR I =8,
BB A G R R A

P 6 A 06 T A5 B0 1 il 25 bl P 6 ] i
TR B THES L TE 900~1 100 “CA4 A} i1 98 1 %
i 5 55 K, HLAS AR K T T A 46 R 44 7
80% LA I i JE #1100 “CELAE T 900 “C, 41 K}
RSB I S R U R AR A

XF 900 °C.850 “C.800 °C.750 “C.700 ‘CHB4y
BT R B T FOR S AT SEM OLEE , 1A SEM
W T A UL 7, R T 7 AT B IR
R, Ak ) 8t S D S R AR R A, LI 119
320 FR B T LA AR R ME PR . YA REEY
AT AR 900 “CH, AR SR T R, £E SEPR
(0 AL L Ao A e O 30 S 1 O R A AT, 9
AR 2% S EURIE RME , 26 AR TERE AL T 900 “CHFL
il AR B 25 5 B 2 T L

&l 8 M TETE46 2K 70% , 2834 5 Ky 5 /s AT
A I 5 IR 3 06 5 R A 7 g — 7 5 iy
. mE S LIAE W, AERFZILEE T, ik



¥ 4 4% K

2026 F % 5 #

ANGANG TECHNOLOGY

cps/eV

Fe
1 M_’/
|~ Si
C W
2 4

#4461 4
5
[ 9
wh O
4 Fe 75.20. 5 Fe
0 23.40.4
0 Si 1.30.1
3

0 6 8
Energe/keV
5 7
() A0 (5 ZEaN T
wh o wh o
4 Fe 66.20.6 4t Fe 97.10.2
0 29.50.6 Si 2.90.2
Si 3.20.2
=31 Ca 1102 T3t e
~ ~
« Fe 4
52 ot
! o si si Fe
I&?‘H ! Ca Fe C I ‘
0 2 4 6 8 0 2 4 6 8
Energe/keV Energe/keV

(a) SEM RHIAIE 5 (b) 2480 akbBEE 5

B 5 B4 SEM-

(o) ZLb AL RERS ;
REIER MR

(d) FEAA o AbAETE

Fig. 5 SEM-energy Spectrum Detection Results of Edge Cracks
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Fig. 6 Thermoplastic Curve Obtained by Testing
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Fig. 7 SEM Fracture Morphology of Specimens
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Fig. 8 Stress—strain Curve of Specimens after

Thermal Simulation Compression Test at

Different Thermal Deformation Temperatures
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Fig. 9 Microstructure in Specimens after Thermal Simulation Compression

Test at Different Thermal Deformation Temperatures
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