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Application of low-power test for dendritical etching in
continuous casting
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Abstract: Application of low-power test technology for dendritical etching in the continuous casting production is intro-
duced. The results show that the low-power test of dendritical etching can not only show the defects in continuous cast-
ing billet and the details of solidification structure, but also provide an effective way to optimize the process and im-
prove the quality of steel. At the meantime, using belt grinding instead of grinding wheel can greatly shorten the time of

sample making and improve the quality of sample making.

Vol.45, No.3, p22-26
June 2020

Key words: dendritical etching; belt grinding; wheel grinding; M-EMS; equiaxed grain rate

b IR AR TR R AR5 7 V5 AR
AW 5EEAENHT . 2N PR T A B N B
I3 A SN R B A A B G R B B R 562 A 56 AN i
=W AR 14N w(S)<0.005%H
WA T KA b, ELAR BN 36 O o vk S Bk HE C A Min
JCE R AT IR G, T2, NATTE B A F4ER a3 ok A
FEL AR 5 DAL B8 g v o T B 12 A I K Bl L
RGBT AR RO 30K, AR T3 ek A0 Rl 5 ok
T BRAS R A 1 2 A, 4910 4 - AR 85 k2 1 5
RSN N D PET B A v AR 2 A P Ak 3 A S
T2 527 30 H AR RO PR B A 5 i) R %o A A 0 S 1)
ST AT T A [ LR 17 VA R G oA 365 77 V2 T A 4K
U I — A] R R, R T AR R AN ) ) 2 I R
KEZH THIERACEEE 5% A, BF 70 H o] BRIk
e RN [ 2H 23 PR o 5 PG A A 36 T 9. B El
IR L HLR A TRIX 4 PTG Rt ek 6 T 1%
10 E B G A% s &g ol b Tz R AL
o P AR A A 56 T 925, TR [ 9 A A R D B )
TEE A 061992, B, kAR, TR

E-mail: evlegolas@163.com;

LR ™,

T B AR AR AL 56 7V 2 4K A% G2 AR B B L AR
B o R AT ¥ R AR 56 N2 R S NIE N SR &
B 38 25 0 5 4 ] 1) SR WA B BOR
2B L TR A it A% A6 5 V2 5 T 4 R AR 4t
98 T AR L, B AT BUR AR - (1) 37 W HL R
(AR A /D H IR B BB, BEAR T IR (IR
O BTTRE, SEIL 1 PR H TS 4 B 25 (2 75 I 3
S H B I (1t ] 4 23 4 05 (30 7 I 3 s Ik H A
[F) T 2025 A T F e 1] 2 2 22 e 5 (4D R 90 g [ 2. 44
S5, R ELEE O AT R S R R AL 5 (S AR
REFRPRIE ; (6) A gt B IR H 5 B

1 A ah B A I 75 & R 22

Bt B FATHR « LR AN ¥4 TR IX 4 M A% i A 56 7V I
PR R] , 359 09 B A 27 SR o i i) R A )
S RER S0 AR F L 7 A R i v, e 36 T A=
AR BTt AT i 73 5 TR ) 2% T e ] 2 2R &%
is B : 2019-12-29



WA 488 + 0 S PP A B B AR R B 2 77 o 1R 2 -23-

Tl ST B P PR

B B et 55 A e B O3 1 R AT (R ) B B
FE LR R e R R T AN [R] XA 2 A A 1 He
UGERORYIAD DN T G R 5/ N 0] R 7S] R
R PO LR B XIS I R AL T . &R
ot T A=k SR R =AY AR 18 A b
(IR AR . BT AR T e B T8 . R AN 5 < ik
[ 7 A R AT 152 SRS FLAL 2 AN 2 PR TR A
PRI IR b 5 925 7T S 7 i o (i A ks PO A7

B v 5 ik 5 1 G 56 U7 2 A IX A = (1D
BURE R I EERIGOE , 38 BB 11 63 FE 5 (20 )8 it ik 771
PR MR FEAR s (3D JEF ) [ 6L

1K BT T R0 1 e R i, AR IR L
BSATG A T ot R T S ok S R P I 1) B R T
KA HET I 2 AR A B R T AR . TR SR B
TR AT RAE 7 H I PRAR A o il 5 i 1) PR 22 531
il R 5 B e R 5 R 2 TR] R 22 531 3 i
7 H P R (1 5 ] AL R B R R

2 RIeF ik

SCHRTTIA A > 50 8 T AT 05 A6 96 5 V2R o 7 3%
e R 5] ZH ZA AT, i vt A o 2 ) i (R A 5 5
V20 LS it AR A S e 6 R 2 T UG v B2 5K
e s AT, 0 I R v g AR AR DA — R Ry

YT Y 2 4 B e S ke 36 R 2 < BRIR
BE P W05 B ) — N T30 06— J8 A b — AR
PP o o, i AR B 2 LR AR
(FIoG8E TR, BLR AN 3 & BRI N 2005 A
IR 5, T, A S MRS S A 5 ) R

(D BT R0 T ) b 8 5 R 32 1 2 Al 1 422
fisk , Wb % BB PRAE FH 3~5 4, ML RS & 2 B 2 R B%
(OFBEHIZK M TN, AN ZEEE] 50~60 min,
W& FH BB R, KREH TANE2EBA
H A BRE . PRI, B SR AN, PG R R %
%, BIIE AN B B3 16 v FE I 2K, i & 5 85U h g
T TE b AR AR, BRI 1 A s e AR £ A B
JHERTZ M

PR I S SRR 4 R R, et 1 R 1 n
& SR b B A bR BE I o bty B AR 9 4R A
B TR M S s DR, e AP oA IR B
REEE SRR AR DRI, by B ) 5 e 2 T A 3 1 4
fik, A AR MR BE IR BN HIVE e S 4b , bty B
H PR E R B, I IR TR AR, 7R E
RFE R A Bl A5 R B by S AR R AT

DR AR AL S A o S A 5 S 56 T T
SO R BMNE AR B, R TR
7B ) B AR A AL IR 7V T A A
55 %= M BRI, SR A TR 2 b A b, N T
e TP . LEH W 9390 mm FAAE AT FE
JE& S I 18] 9 5~10 min, J8YEHS (8] 5 2~3 min, &4
KIEFERE S T TR B — IR A1 H N 100%,
L UN SR E DN L= I DBz Y () I [ S
FEE e A DA L, R i — R, B
Jo A 249 B — P I s

3 RKEEXR

FERAN AR AN A W B 12 BREE IR, 11 AN R
B, BEATHE AT HLAIRE , NP A A b A A5 46 56 7 vk

R1 RENE HRBHERER

Table 1 Results of dendritical etching inspection in seamless steel tube plant

% . SA%/mm s e SRV WA N Hp ] Hut P-4 N |9+ e
151 B/ b/ B REUR ROUN ROUB RHOUg RGBS EEY%
1 15CrMo $390 0.5 1.0 0.5 0 0 0 0 0 0 25
2 N8O(BTN-1) 4200 0.5 1.0 0.5 0 0 0.5 0 0 0 26
3 34Mn6 $270 0.5 1.0 0 0 0 0 0 0 0 58
4 10CrMoTi 4390 0.5 0.5 0.5 0 0 0 0 0 0 27
5 20G $270 0.5 0.5 0 0 0 0 0 0 0 35
6  10CrMoTi $390 0.5 0.5 0.5 0 0 0 0 0 0 20
7 TR 380X 280 0.5 0.5 0 0 0 0 0 0 0 49
8  15CrMo-1 $390 0.5 0.5 0 0 0 0 0 0 0 31
9-1  FANEL1 S 380X 280 0.5 1.0 0 0 0 0 0 0 0 40
9-2  FANEL25 380X 280 0.5 1.0 0 0 0 0 0 0 0 54
10 SWRHS2B 150X 150 0.5 0.5 0 0 0 0 0 0 0 37
11 SWRHS82B 150X 150 0.5 1.0 1.0 0 0 0 0 0 0 33

VE :9-1 B LGS HE (M-EMS) 5 9-2 45143 LA B (M-EMS) .
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Table 2 Quality evaluation of dendritical etching inspection results

E] AT F/mm i VF AN
1 15CtMo 390 3R R PRI s Sl TR 2 25%, R o
2 NB8O(BTN-1) $200 AFTPERRE , EARAR AR MK s S50 2 26% i 1K, 020 mm, [ 72 fi & 28 mm.
3 34Mn6 $270 2 PP R, GO s S5 2 38%.
4 10CrMoTi $ 390 3FPRNE B, PRI S5l AR R 27 %, i FR R«
5 20G $270 2 TR, AR, GO s S5 4 28 35% .
6 10CrMoTi ¢ 390 3MGRIE L B FONMK S R 20% , R fi
7 U71Mn 380280 2 TR R AR AR, I 5 S0 i 2R 49%, AL
8 15CrMo-1 $390 2 PP R ZOIMI s ST 2 31%, BIRE
9-1 FANPLLES 380%280 2RI RS GO s S5 50T 26 40% , TG 38 SRR
9-2 FE2S  380X280 2R, AR AR MM s ZE R 2R 54%, LE 9-2 ZE A R SE R 14%, KXW Z . W 2~E 4 R .

150X 150
150X 150
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2R IE , ARAR  ZROIG S50 2 37% , X /Ny A U Al i 2 B R Y
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Fig.1 Dendrite image of case 2
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Fig.2 Dendrite pictures of rail casting billet with and without M-EMS
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Fig.3 Comparison of solidification structure of rail continuous casting slab in corresponding position
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Fig.4 Comparison of solidification structure of rail continuous casting slab in corresponding position
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