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The Behavior of AlLQO; Inclusions under the Mushy State

Koreaki SuUzUKI,

Synopsis:

Kozo TaNiGucHI, and Tomoo TAKENOUCHI

In order to clarify the behavior of Al,O, inclusions during the solidification process, an Fe-1%P alloy
which contained fine Al,O, inclusions was held in the temperature range where the liquid and the solid

coexisted. The results obtained are as follows:

1) Al,O, inclusions were found to grow even under the mushy state of the alloy.

2) Most of the Al,O, inclusions existed in the liquid region of the alloy.

3) Al,O, inclusions in the liquid could move pretty freely and made clusters by uniting each other.
(Received Aug. 16, 1972)

il

1. #&

INET, BHHOMBIZE LTS OMAE LI h,
MR OIEBAFEMOEBI L DHEMA SN TS/,
—%, HIMESHYVTHEA TN T SERET 5 ETICRE
PRk & Wtkghons 3L L7 R IERORIGS BT 5. &<
T, KEEHO X 5 I EERARERC RIS S B &
W, NEDDORE, BRPEEFICL 50, BESRL
OERD 1 22 HizEh Tk, ZOBBRCETBNTE
MOEBEZRALPCT BT LFERCEETHS.

L7232, #Y kW CRERBERoOBILmTRN
LEMDREE DRITE B Sovic+ 570, SRR &5
F5Y 0y — NRMEWOEBE TN/, TOHET
IR E LCEEED Fe-Si 3118 Fe-Si-Mn %44
A Lo CEMELFHESE S, BME TRk
BEEiTWvW 2w RES D DI

ARG TIE, TOHREUD HDREHRLEHE OV
Fe-P &4&%28#E L, ZOBMPiiNL AlLO;s A7E
Wk 5 A S 2o Bk & 18 & O B TR B v T ZE R R R
Frlicl & ALO; NEWDEFIT OV TER Lk
REWRETD.

2. R B A &

KR LI B TR OISk & Fe-22'4% P &4
EEEBFEFCRAER L 3 3ke @ Fe-1%P &
£TH%. ZOWER FeP 4% Fig. 1 (a) WRTA

BRIEHUFER D 7 L F RV Y K (86% AlOs, 13% Si0,)
RS, 1620°C OEECRIFT 5.

EERAZUEVE Fig. 1 (b) R T X5 EICERRLX
S5 LT HEREELED 0 3% YT ED Al iR A
hi-FAHEEL (a) DRl Fe-P F4Hic 7mmé DIl
DREF TR\ LT Ssec fFLaDD, EbIK/KFR
BLEbDTHSE. ZOX ST LCHE S ENT LH
5 40~50 mm DFIF % T84 FTHE T TWA-DT,
TAEMORFEHL D 15mmgx#y 10mm OFRELID
HUTERIHE L. Zods, REo{ksE#k% Table 1
R

rhbEEE Fig. 1 (c) R X 54NE 15Smmg
OREFICANT, BT LTHEHT S chbililz
M ARIRESIC RS T B i, Fig. 1 (a) oiEHFEEZ AV
< 1300, 1390, 1440 35X 7 1480°C O&EECRE
L7-iAml Ni-409,Sn &Pt HERH LcARERZ S
min~5hr ZE L7z, InBEEORIER Pt-Pt-13%Rh
BN XA PARL Ni-Sn £&HICRIE LTIk D7

Table 1. Chemical composition of samples (25).

.. | soluble | insoluble
C Si Mn P o Al Al
0-008{ 0°05 | 0°01 | 1°07 | O0-101] O-13 011

* BB 47 £4BESREASCTER
W 47 £ 8 F 16 A4S
O(BR) BARMATEMBERVIERT LE
ek (B) B AR FT I RAE AT TR PR

- 35 —



726 % & 0

s 59 4 (1973) 6 =

: Fe—-1%P or Ni-Sn bath
+ charcoal
: thermo couple

: AlLO, crucible

: electrode

(a) Charcoal resistance furnace

Fig. 1.
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Experimental apparatus.
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Outline of samples without heating and with holding for fixed time at 1480°C.
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() no heat, (b) 1300°Cx2hr, (c) 1440°C x2hr, (d) 1440°Cx5hr,
(e) 1480°Cx5min, (f) 1480°C x 5hr x 400(3/4)

Photo. 2. Change of inclusions in samples without heating and
with holding in various conditions.
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Photo. 3. Change of structure in samples without heating and

with holding for fixed time at 1480°C.
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Fig. 4. Profiles of P concentration determined by EPMA for samples
without heating and with holding for fixed time at 1480°C.
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Fig. 5. Distribution of Al,Og inclusions at 1 440°C.
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Photo. 4. Change of structure in samples without heating and
with holding for fixed time at 1 300°C.

— 39 —



730 & &

5 50 £ (1973) 6=

I——White region H{ l-—

405
White
region

0
{a) No heat
P (%)
- 10
405
0
{(b) 1300°Cx 2min 0O 12 24 (u)

Fig. 8. Profiles of P concentration determined by EPMA for samples without
heating and with holding for 2min at 1300°C.
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Photo. 5. Change of structure and its relation with Al,O; inclusions when samples
held for 10 min at 1 300°C were held for fixed time at 1 480°C.
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Fig. 9. Profiles of P concentration determined by EPMA when samples held
for 10 min at 1300°C were held for fixed time at 1482°C.

M EBARIC T LT VW55, 1480°C o 4f4% Lcskie
fﬁﬁ%&&%ﬁ?yk%4bﬁm@ﬁﬁmﬁb B Hb
CREDPEPLTVBZ EBbr%. Zos, 1530
°C 225 1480°C ~iBEMETF T3 & é%, WA BT
LT FT4 MROBHSAR LTEDOREBIZIBEL
tﬁ%@éﬂ%%iéﬁ 1480°C 075 % & BHEDLER
BT L, To0bEME QST RERLESTT Y
FZ4 bRFERIZZEE LTV DL EBbRh 5.

DX SRy HIFR U BRI RIS L
BETHONEDIREERCETI B L28br 5. Zo
LEONEMPREERA~EE SBE L LTXF2 k5
1 b oDNEDOBE D 5 VIIEHKRDERR, S
LI RNENDRIEA~DBINEZ NS, ZhiT
BRERFIC 3510 A EDOHE # RIR S -7 <,
TOBABIB LTIV, HHSY ik LhiZER0s
BB WTHEWOPDBRE B LBR<T WS, Tk

&



733

k173 ALO; NMEHOFEFIZ >V T

AR AR I

,i®i?ﬁ “ =y . L '7 | h.\{.l"‘ﬂ' .....

(a) no heat, (b) 3min, (¢) 10min, (d) 30min, (¢) lthr, (f) 2hr (a) no heat, (b) 3min, (¢) 10min, (d) 30min, (¢) Llhr, (f) Zhr
(A) Change of structure X 20(5/6) . (B) Channge of inclusionsx400(5/6)

Photo. 6. Change of structure and its relation with inclusions when liquid
Fe-19, P alloys were cooled to 1480°C and held for fixed time.
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Fig. 10. Change of P concentration in black-and
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