206 % &t

% 60 4 (1974) £ 2 =

o X

BRI AT L 28igE 2 S

UDC 621.746.047 : 548.5 : 536.421.4 : 531.717.1

7 DEFEEABIEICONT?

JUFD RS- £ B EE Rk

INBREFZ SR, AR T AR

Determination of Solidifying Shell Thiqkness of Continuously
Cast Slab by Rivet Pin Shooting ‘

Takaho KAWAWA, Hideki SATO, Shinobu MIYAHARA,

Synopsis:

Takayuki Kovano, and Hidetaro NEMOTO

A rivet pin shooting technique was attempted to investigate the effect of operational factors {cooling
intensity by water spraying, superheat of steel and withdrawal rate) on the structure of solidifying front
and case morphology. In this technique, steel pins were shot from Drivit gun Into moving continuously
case slabs. From the results obtained by applying the new technique!’ gbove mensioned, solidification
rate was determined and the effects of cooling intensity by water spraying on the solidification were elu—
cidated. The measurement of secondary arm spacings of dedrites indicated that solidification rate was

accelerated at the bottom end of liquid pool.

(Received May 16, 1973)
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Photo. 1. Modified Drivit gun used for this
experiment.
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Fig.. 1. An example of temperature change and DI
shooting time for 250 kg ingot.

Table 1. Chemical analysis and melting point of steel investigated and shooting pin.

Chemical analysis

C Si Mn P S

Test Heat 0-15 0-22 0-70 0-017 { 0-019
Pin 0-35 0-23 0-81 0-021 | 0-021

% : Melting point °C
T.Al Cr Mo Liquidus Solidus
0-010 — —_ 1518 1 490

— 1-10 0-25 1500 1 440
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Photo. 2. Macro structure around the shot pin.
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Fig. 4. Shell thickness determined by DI and RI
(1%8Au) method.
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Table 2. Literatures in regard to dendrite arm spacing and conditions of the solidification.
Parameters :‘Factors effect on Sy Specimens Reference
x : Distance Sip o< x Low alloy steel 9)
V : Solidifying rate Syt = 75803 Al-Cu alloy 10)
R : Cooling rate log S;;=—0-25 log R—n log C,+B Fe-C alloy 11)
G : Temp. gradient Indipendent C<0°89;, S;;=709R -0-386 Fe-C alloy 12)
¢ : Local solidification time at C<1-89 S| decrease as C, increace Fe-C alloy 13)
Table 3. Teeming conditions and chemical analysis of samples examined.
Sample Teeming conditions
No Withdrawal rate Spray intensity Superheat in Steel Parameters
(m/ min) (I/kg steel) tundish (°C)
1 0-65 0-28 30 A Withdrawal rate
2 0-50 039 26 A Withdrawal rate
3 0-60 0-44 36 B Spray intensity
4 0-60 0-28 35 B Spray intensity
5 0-65 0-33 19 B Superheat
6 0-65 0-33 28 A Superheat
; . Liquidus and solidus
Stecl Chemical analysis (%) temperature (°C) T, T,
C Si Mn P T.Al Ty Ts
A 0-14 0-44 1-22 0-020 0-019 0-025 1514 1485 29
B 0-13 0-23 0-68 0-019 0-022 0-014 1519 1489 30
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Fig. 13. Relation” between-local;solidication time and
distance from slab surface.
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Fig. 16. Width of mushy zone determined by DI
methad.
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