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Fig. 2 XRD result and microstructure of AISTICRE2P

FBIXA-82302LA9BE FIREH M E D T (OFH TR 1T ;
SKFASTA449CELER DT TR IR .
A& TR HRAI-20%Si5 £AIE—
B ENERE, EEFMEH0.5%HFXARE
tH, AXIZ-6AEHEEHMIBFISEMIAEBEEHITEMA
NAOMES 57, FrAImage prof 4y HEV9Y) & hE
HITRINE, RESNHEEE, HRkFHYE, Al
SEOERESRERAN .

2 REERSHF
2.1 AI5STICRE2P g S R{HLR
E29 AISTICRE2PHF B G EMIXRDAOTER N E

El AsEE
Fig. 1 Graphite mold

(d) TICKFHORE MBS (A ETTHER K AT )



20204 5510H0/%69%
MEER . EanEm ISR ER T RER

ERiEHEHIAISTICRE2PHE| & £ HIXRDYIHE D 45
8, MNE2adgJLIELE, AHHESEAL. AP, TiAl,.
TiICFIFE T E&HHETi,AlCe. NE2bFIMEIFI A S
NEENIRLZAIPH FHARKX, FESMHERER.

E2cHAISTICRE2PH B S EHISEMER . &
EPMADHT, HPREEETIAL, SHE/NIREIR.
EEREIRBUK, BeERHTE, EFITICERN S
BERRLE o -AIEERR, RERIEL pmiEh, &
ERcEHM T LFEAL . KSEMKEKE, WEAE
FHERR, BREMREEINEHIEITIC,

2.2 TiAl;. TiC R#&ELESEFERAHE

ElI32Al. K,TiFs. CLAKCeO, BEMARAIDSCHI
XRDMIAEER . El3aNAl. K,TiFs. CLIKCeO,BE
MARSIBEADITHIDSCHZL . NEFHLUEL, &
380 CAARPIXIMAIRFAUEGRZ/)\, XEHBTFHER
EHITEERADHZE], XK, TIFANCRIFUALME; It
4ME658.9~665.8 CH—MRIWEFI— M HERIE . RN
& 2BMIB T IER = E PSR, MRFALER
FK,TiFSHEM A E R ERIAR A, B

3K, TiFs+13AI=3TiAl+3KAIF +KAIF+Q (1)

BEEEENLF, 71 128.8~1 150.8 CFEE—
IR RUEFIRRIE . N T REFEMMIERERE, XFLL
L DSCIHEH%R BT T XS LT o (WE
3b) . HEATW, HFINHELTEEPRE KR
YR T o -AlL TiAly, TiC. K AIFg. KAIF,ZHELISH,
EHEI T Ti,Al,CetB . 1Z455R3%K08, 11 128.2 CRIS
BRAIERBHTHRITaEWDERM AL T RN,
I3

2Ce0, (s) +4C (s) =CeC, (s) +2CO 1 (2)
2Ce0, (s) +C (s ) =Ce,0,+CO T (3)
12
10} I
E:
Ty 6F B
g | 658.9C
B, 380.5%C ™~
g o
<0
*g,—2- 1128.2C
ﬁ_‘t /"\j\
. 665.8C S
ol 1150.8C
B0 200 400 600 800 1000 1200
R/ C
(a) DSC

cps

B8 Founory

2Ce,0, (s) +0, (g) +16C (s) =4CeC, (s) +8CO 1
(4)
EEMAREARGERERY, RN (4) K&
&, EEERETICHEMKRA, 8
CeC, (s) +2Ti (s) =2TiC+[Ce] (5)
mMRMAXEEKH[ClRFH—TETIALLRER
N AR AR T ES1BAL T Ce, FH=ElIYER.

2.3 AIP &pav#hz=E

El4Z2AI% 5 (NaPO; ) AIDSCHIXRDLZER .
4a9AIMS (NaPO,) JBEMANSIRERDITDSC
sk, MEBIFAIEE, 75550 C5670 CHIMF- MR
&, BIERERNEMARE, D

4Al1+30,=2Al,0, (6)
610 CHITRIMIETTBER AR (7) 5/i#2
A9,
2ALO.+ ( NaPO, ) (=4AIPO,+2Na,PO, (7)
7E670 ClIE, FERNIE, XAIRESERIBHL
BB AKEX, TUBHEITRIEKENH ., AT
Na,PO,M D RIBERIE, NE76.7 C, WHREAEWNT
SR
2Na;P0,=3Na,0+P,0; (8)

800 CEIMAIKENIEE T BRI D R SR EN

&R (9) 51%289,
3P,0,+16Al=6AIP+ 5AL,0, (9)

El4b AR S (NaPO; ) (HIDSCF=4PRIXETLETTET
B,

NEFREL, FYFREBALO,. AIPO,. Na,PO,
5AIP, EEADIHER, DS HIRAIPRRTAEL
RARMNEE, BE—RZNZ, mYUHhHEEEMEM
BEPIEY, REBBIMAB N RERNSHRBIERFR
TiAl,. TICFIFETEG18Ti,AlLCe N RERM .

1000
e Al
i m TiC
750 | v ALTi
I + Ti,AL,Ce
° O KATF,
500 | A KATIF,
+ °
250 ’J
ol ° Nt %a 0
-250 . . . . .
20 40 60 80 100 120
20/ (°)
(b) XRD

B3 Al. K,TiFs. CLAKCeO,iBEMARAIDSCFIXRDNIH LR
Fig. 3 DSC and XRD result of Al, K,TiF;, Cand CeO, mixture powder
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Fig. 5 Microstructure of Al-20%Si before and after modification
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Fig. 6 Microstructure of Al-20%Si under different processing temperatures by adding 0.3% P
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Fig. 7 Microstructure of Al-20%Si refined by AISTICRE2P under the long residual action experiment



Vol.69 No.10 2020

FOUNDRY ﬁ @,‘S%

TiICFIAIPEIFTE, TICHE={RFAIPAIZERR . 1EHH
SRR MTFSIETE, TICRIFRDBIFEMALC,,
Mo R AIALCIRMTAIP, TREEAICIERETE—iI
FERESAIPRERER, seBEAVRENSREZ
R . BBEBERFIAIPARIAIREALC, £, FSE
ZMAIPHERIBAS, FEALCELFEEZHY)
REFRNE, FEEVREZHERN, /DT
RERY, FETEENTRME, BEARHEMLYL
FABH—EDT. MER=ENUR, AJE2HT
AISTICRE2PRINIANE R, S0 T TICAID MRS, B
537 AIPHIZERIEA -
MIVEIE X ES1TALCIRMAIPH AL E ER 2
T EZYREEZUENERE . WFIEIIFZ, #
ERAEBEFRNSEAFEZ, BMKHF&EHAI5
RERFZ. MERZHENZPBATREZSERZ
ENEEAIAN. BEEMAR0° B, BI=2EE, IF
WO BAZE2MINEERZ, JBERRNGT,
ZErENEZINBEN, FEREENEZEZ,
ItEEB R K2 8RZ . MKEREFEZEEERH
BN, HWBZENERERNE, —MEFEEER
SH—MENERRFEZERS . ALCFAIPHZ BFE
JUNCECRRE, NZ2PR, HEECEEMET5% ™,
tt, ALCAHZEDLBE— T EAEAAIPRIFZER. AIA
W HREFRR:
ALC,+AIP — AlC, - AIP (10)
BT A FAITICHO AL A LR A AL C.ER £
SZHEEBREFDHINS, HALC, - AIPTERYIEER

SEE:

£2 AlC,FAIP ST 8§ ICE
Table 2 Possible coherent interface of Al,C; and AIP crystals

AlC, AIP

izl 5 1%
d (hkl) d (hkl)
1 1.888 8 1010 1.916 2 220 143<5
2 1.667 5 110 1.6341 311 204<5
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Refinement of Al-20% Si Alloy by AITiICREP Compound Modifier

LIN Yi-xiong', WANG Lian-deng'?, DU An-dong®, WANG Qin-feng®, WANG Huo-sheng*,

ZHANG Tuo®, HUANG Jie-hua®

(1. College of Mechanical Engineering, Fuzhou University, Fuzhou 350108, Fujian, China; 2.China Academy of Machinery
Sciences and Technology (Jiangle) Institute of Semi-Solid Metal Technology, Jiangle 353300, Fujian, China; 3 School of
Mechanical and Energy Engineering, Jimei University, Xiamen 361021, Fujian, China; 4 School of Material Science and
Engineering, Fujian University of Technology, Fuzhou 35000, Fujian, China)

Abstract:

The microstructure of AITICREP (2%P) master alloys were detected by EPMA, XRD and DSC. The
modification effect of the master alloy on the primary Si of the Al-20% Si alloy and the related mechanism
were discussed. The results show that AITICREP master alloy contains TiC, AIP, TiAl3 and rare earth
compound phase; after modification by AITICREP master alloy, the primary Si phase particles were
significantly refined and rounded. Adding 0.03 wt.% AITICREP has the best modification effect. The
primary Si size is refined to 26.40 p m, and the grain size is reduced by 10.8% compared with that refined
by ALTICRE. The modification and refinement mechanism of AITICREP master alloy lied in that the
TiC particles could be dissolved into the melt and generated the Al4C3. Al4C3 as a nucleation site of AlP,
increases the refining effect of AIP on the primary silicon. The optimum melt treatment temperature is 800 °C ,
and effective time reaches 120 minutes.

Key words:
Al-Ti-C-RE-P; thermodynamic analysis; Al- 20%Si alloy; modification; primary
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