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Direct Observation of “A” Segregation by Dump Test

Synopsis:

Koreaki SUzUKI and Takehiro M1yAaMOTO

A direct observation of ““A’’ segregation in 4 ton sand cast ingots, which had been dumped at 40 and 120 min
after pouring respectively, was made to discuss the formation mechanism of “A” segregation with the result

of temperature measurement into consideration.
The results obtained are as follows:

1) The “A” segregation was found to be formed at the solidification front where the fraction solid was bet-
ween 0.3 and 0,35, or in the region of lower fraction solid.
2) The interdendritic enriched liquid metal could flow into the strings, even when the fraction solid of the

neighborhood was 0.7.

3) The transition of ‘“A” segregation zone to “V’’ segregation zone in an ingot is caused by a suction

effect.

4) The growing direction of primary dendrites in the strings was reverse to the solidification wave in an
ingot; 1,6} solidification in the strings proceeds outwards from the inside of an ingot.
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Table 1. Characteristic data of experiments.

Chemical composition (wt%)
No. - ; Experiment
c s Ma ! P | s
i : \

1 } 0.26 0.43 i 0.61 L 0.011 , 0.008 Temperature measurement

u “ E ' ‘
2 1 0.26 i: 0.30 E 0.71 h 0.006 0.021 Poured out at 40 min after pouring
3.0 02 | 030 [ 071 | 0.006 0.021 | Poured out at 2hr after pouring

. ;
Pouring temperature : 1550°C
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Fig. 1. The locations for temperature measurement

in an experimental ingot.

(D) Silica tube

Alumina coating
Alumina tube

Fig. 2. Protecting tube used for temperature
measurement.

3. HEEBRIBH

3.1 RELEREORMF
HRER L LT & P72 bOEED» HH VRO
£FGABRZEBIT 558, FHBrAVvAHECRS T
—fRHICHEBIC E CHA L TR T AL ESH 5. Lz
D30T, BERFE R SEWEFR RN ORE % BHERCE
BT, BEABLLL L TFRA MOBEREHRFITH2D
WD X 57 FETIRE L ERRBOBRRE k7.
EHELT L F54 MEMOREOBFBIINET D4
HFZXO>TRATELLNS.
A) EEgEoBE
Cr=Co/[1— (1 —ky) f5]

B) BN ZEEET, 7 FI4 rEIRIORS

B+aThoeE2S LW
Cr=Co(l—f) ko1 s (2)
C) BN EE L, BEAMMOTES R L
BOTHESTT BIFEW
CL=CO[]_(l_2ako)fs](ko—l)/(l—2ako) ......... (3)
T
Co: WARIREE  fs : BEMRPAIIRECEREL
Co: AIREE  Of : BKS U IEIERE
Dg : [ { : Volume elemegt X
a DA/ ke FHISECRE

FIEDLERS Wt L, % OMEHIRE L BB
BN X D RATEH 2 b 5.

Tr=1538—f([%C]) — 13[%Si] —4.8[%Mn]
—1.5[9Cr] —4.3[%Ni] v (4)

7272 f([%C]) =55[%C] 4+ 80[%C]2

FERILTFIRAEIC S W T EARERD f; ThEMEDIRE
 Tphh &35 PULRENTH XL TREE fii3
WKL, Tofs X0bENBE fi BELTE. Fhb
b Tofe ZEIFERD f OREEICE T 2EHEOSHT 3
REZTRTEEZILRS.

WOoIE S @R f; OREBTREMEASHET 5,
[FEFEE fs TOTF - F74 MICIRE Lcis o kg
MBEELEZOND. Lahi>T, IENORRSEICIE
THEMOBENLWEEETSE, (1)~(3)Xon
Thhrz fuvEzbhic G, &k, Ds, 0y Tl f5 &
wdT CL 23k, Thi (4) RICRALTHKDHA
LIBEXRDH LA UDEDR f: Kt sd Tile L5,

(1)~(3)X%ZAv No. | SOILERSICDOWT
Cr & fs OBEBREHBELLER ()R X 551 EER
BDRE ()R X 2FEHEROFROEIE SN
DT, BOMHEEZT 5720 (1)RE(2)Ric k55t
HiERoA% Fig. 32) b) WRT. ABsFEg5c
Fivriz ke VX Table 2z R [EH R L. .

SESERECIREMEN 0.6 ET(1)RE(2)RXpE
PRABITKRELLDHN, TAUTTRITEALEIZED

[



FvF7FAMLXS

VIR O EEHE 47

Table 2. Equilibrium distribution coefficients of
C, Si, Mn, P and S. 1M

C Si Mn P S
0.3 0.5 0.75 0.06 0.05
-®-—&- C (Pfann$ model)
2 “0--0- C (Equilibrium model)
:2: “0—--8- Sj (Pfanns model )
c -0~ Si {Equilibrium model)
= ~®—@- Mn (Pfann, model )
i -O—0-Mn (Equilibrium ,
S model) ¢ ©
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a) Relation between interdendritic concen-
trations of C, S, Mn and fraction solid.

Fig. 3.
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Fig. 3. b) Relation between interdendritic con-
centrations and fraction solid,
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Fig. 4. Relation between temperature and fraction

solid
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Fig. 5. The result of temperature measurement at
each position of the cross section.
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Fig. 6. Temperature distribution at the time
poured out.
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Photo. 1. Macrostructure No. 2 ingot poured out at 40 min after pouring.
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a) Dump tested
p ingot 0 200mm

C) Position B 0 20mm

Photo. 2. Solidification front revealed by dump test.
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a) Dump tested
ingot 0 200mm

b) Position A

Q0 20mm ) position B

Photo. 3. Macrostructure of No. 3 ingot which poured out at 2hr after pouring.
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Fig. 7.

The result of temperature measurement at
each position of the longitudinal section.
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Fig. 8. Comparison of solidification waves obtained
by temperature measurement and a bar test.
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