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Abstract: The previous researches on the stress state of initial solidifying shell in oscillation mold
and the detailed reasons to clarify the crack formation process were summarized. The mechanical
stress caused by mold oscillation has a dominant contribution to the initial cracks formation as a
nonnegligible factor, so a new model was proposed to shed light on the influence of mold
oscillation on the initial cracks formation. The stress states of the shell were analyzed for an
oscillation cycle. The results showed that the mold oscillation plays an important role on the cracks
formation because the maximum bending stress in initial solidifying shell can reach to 148. 4 kPa
and the critical fracture strength of the shell is only 119. 1 kPa. The initial crack will form when
the oscillation velocity is higher than 1.61 m-min~', which is located in the region of 2. 15 ~
5.4 mm under the free surface of steel in the mold because the critical fracture strength at a certain
temperature is exceeded.

Key words: oscillating mold; initial solidifying shell; initial cracks formation; bending stress;
critical fracture strength

S S F TR X P T 2 GO SER L AR R S R R A 1 R T R 7
(R - JIVEFRERES  Bh i S5 IR B AL S A R B BTE) | RS A BRAE TR 2 M B B A 2 S R B
[ % WM. BRAETESE S AN BB BRI R A SRR R R S T L
WU STER SRR 8% TR gy’

T ML, RO A AR 1 IR RSO B SRR
B ) SRR S 5 A T R 02 K
SR 25 A SCLE U A 43 28 N WD 75 52 ) B S R DY S T AR h T LR

s EER: 2014 -11 -24
EEWE . EEHARBERS I H (51004031) ; s @A S ARMI Al 45 2% 4 1009 42 98 B30 H (N140205002 ) .
EEBN: HHET1977 - ), B L TARBA, RICKFRIZAZ; R0 (1965 - ), 5, WiTLE SN RICR 887 144 S0,

AcroPDF - A Quality PDF Writer and PDF Converter to create PDF files. To remove the line, buy a license.


http://www.acropdf.com

% 1 AT
-t

BEFIAYE | 52 IR R A R ABURR . 2 S s iR sl
A

NN N AN 2 S G Ses &L (A (SR ISR
WAV R (F) S0 Ry 28 S8 18 ) A8 Ak x4 H T
TR, [ A G AT T R RS Y s
B34 H ok 8 v W e VR 5E 23 BE B 45 dh s IR 3l
O RS — HEI B B, s P O X R AR e n A
AR e i AR 7 R 3 IR . M7 |
Br i BEAS R LAHROR B & B0 58 19 7R i, 28
ST BB GERE 2 A A, I YR R
FE SRR R AL 2 Bl A 45 S sk sh 22 4k, AT 25
H RS 1 32 TR e
L5 H ALY 12247 RRE B VIR T RE R B
(AT 145 5 N L. Lankford 2510 45 Hi 45 (i 2%
PR FE vh RS R T A EE A VR FH 2 k7 7 Ak
i I TR A DA RS | [ E VA L I
FRIA IR BRI S ST i O RE IR . Zang 457 X 45
AR A T VI BE SR 5E T 52 BE 482 01 64T T 43 40T
FFF8 IR 2l B 0 5 B 1] 245 b %) R VR W R
R A WM RSB A — o R A 3R
Schwerdtfeger 25! A 4f 9225 i BH G X 25 H i 41
SEHEST SRR I LA ok I B4 B0 2% R IE 1Y
TREE. Rt oe R, 25 H AR5 i 52 B A
XF e 7 A A e AR (] s, 2 R o
TR i B A G HEME R 3R 5 BRSSO ik I 5 4N
I B T 250 AR L) RO AT 1 7
AT T UIAE O, AR T H ™ AR AR TR AE T A &
Z N THICT AR, B A I 50 ) B8 i A

(b)

2 B 92 3R 2h AT ik 4 3R k4 BB R 55

A T2 H R FEAL T i DX, BE )™ A
ARSI H RCRAT B T4 it v 4k 2 5 B0 T8
FIAEA AL 12 BT EE LR ¢ BRI LN 7 ROR W . B
AHTFERRES JEAE b Ak 3 SR TER IR R EOP I
S ZR  MFe i 15 I 32 7 i 7 A S0 S5 ol v R
AWEF B S . NI, AW AM R )27 3
1€, 4R S H ML TE ) AR I 5 E )
SRR TE i 32 380 A2 R S B 2 e ik 3l 5|
K17 EA R B AR SE R AR RS ITE G A

2 WiBtTEsz St

2.1 s

A ISR AE R /N (1.0 ~2.0 mm) |
R TE A TTAR R 7 58 /IN L KT 38 B0 576 326 i 1
JE PR T A B B PR B R e R R S
DR S B 38 5] BEAEE O3 () 7 AR R T A 132 )
IAEAE PR T, TR G, T3 A ) o1 e 26 ELPLER )y
[l F 77 R 3 77 DA SR K R I A 1
AT g (x). ARSI (w(C) = 0.04% )
MR (W TE R SF 1200 mm x 200 mm ) 3% #43: #2
S5 A N ] TR e HEA T 4 A, IR Bk R e JEL
g 1.6 mm, EE K EE A 8 mmP! | ELBE % S g
SRAliEs . WIEEER S ) 2R U [ 1 e T S
A LA LGN I 1b Ji o, W hi Ry m e x i, TR
ELPLIR 7 1) Ty

WFEETE

()

AN

(a) %

sl Gk
LA (/
B
Z.

HREREE

%

N

]
¥

B HRETNFER
Fig. 1 Schematics of physical model of solidifying shell
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Fig. 2 Non-sinusoidal waveform of mold oscillation
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Fig. 3 Bending stress of initial solidifying shell
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Fig. 4 Ciritical fracture strength of solidifying shell
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