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Table 2 Main chemical components of raw materials wg/%
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Fig. 1 Schematic diagram showing the relationship between the components of investment casting shell



Founorw VAIEEE S

ESiEIEE THERES, BINRIAIRE, 2HE
R IR EA BRI EARIE S 5 ERIER .
EREFEREFEIWEAMNIE, RIHZBEERE
tts @ 3, YpRHEH NEARIRL/S5~1/32 (8] . K
WEARRFTHZEL 397 wumlAT, WERARBBKEE
(4h. 6h. 8h, 10h, 12h, 14h, 16h, 18h. 20h)
ZRZTENYE D ER .. DHBERURARRE
SBEIRNIENS ST, UBERENMSBHE.
HFEREANEEFEES, AUFHEER
NI #1255 E H165~350 wm, FEIHRIERISEAN T
BEoEEAS3 pmih, BEANERES, Y
&, (EREREM G, SZBBaNESER
ERIBINGEEEE,; BEEREANENAIENERE
i, B RE. BEeERHOE. mEhteFn
BREERR AT, BUEREERE . FfR/NTF109 w mASK B B
ERFIEERPIEME, RITLEXTERERE T 20
ERIEXTFL09 pmld E¥nkEREAR AR S EAFNIE
GEb, AP . BEEEKEREAEMN, NIESLEE
SE EFHEREERIREEY, BREE4~10 h, AIIEENGHERFAT

Vol.70 No.2 2021

R3 MWNMHBEEREE

Table 3 Mohs hardness of refractories

R RIE UEAES SERT A ok

9 7 4.5~5 6~7

R4 HIRTEL9 wmId EEISERIE S E S bR R
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Fig. 2 Morphologies of powder in different particle size ranges after 10 h ball milling
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Fig. 3 Changes of phase in different particle size ranges

5

4t

o5 Ee/%

0.1 1 10 100
R /um
(a) Rif2109 pmlAF

—a—4h
5 —e—6h

—— 8h
I —¥— 10h

5 E/%

0.1 1 1b 100
Rﬂ'/um
(b)) BREE I RIXRLAR 34 (5200
E4 mRhiEsm
Fig. 4 Particle size distribution of powder

e e —
El5 ISR AERIA
Fig. 5 Raw ceramic sand



Vol.70 No.2 2021

Founorw VAIEEE S

ARTUEREE, BEAR-TUEMREIH—SHEN

SRIAIN1%. 3%, 5%. 7%. 9%CaOF R}
MATIREIS, VIMISKARR, 1375 CESIREES.
JRiERim2 hBOEREASRUETE7R . CaOIIAEN1%
B (E7a) , R EERAGRIR, BBEEFE,
IREMENRER, ERAEKERTIRTE, HE
AR, REMMEIRE; CaONIAEN3%AT (40
b)), ERAZENRK. FREERE, BHENST
NHEEE, HFREPRR, SAERK; CaOlIAE
H95%0T (E7c) , AIIBBEMIFHIR. BEREXA,
BRI, AR ENEREE, URERRBIEH
WREEIBEAN T EN TR, BKIBFEES, HEREAM
¥, BEECaORIIERIIIEZZE7% (E7d) , Bk

"

(a) ZM

= 300K
A WD= 47 mm Mag =

RATEEN, FRPENENL, ERAENEKRS
HREEN, BRET AT wm, WEASBEAE
SkRENH, MRBERATERBAEXRA LIEAR
BEEL, REERAANKK, BXkAaRACEE
RXMIREND, ERBENE, ®HE ‘TR EHERK
BEZR, BRANZ ., MECAORINBIEINEI%, HE
BHIEIN, IREHENWIZEEEN, EXARNRRR
FIEHE, KEFEERCAO—HEINE TERANER,
BERASEEREN, B—FEERTRERERA
EEET IR, EEHE .

LA5 C/minFHEZE1 375 Clgss, 1Ri82 h, &
WIZE . SR, mER. EEENHESN.
HESH I, 1375 Ckeds, M IEERS, KK
IR A% AT, PRI RER R 2 TR 5 et

S TR
Signal A = SEZ
oKX

Dute 15 Mar 2018
Time 234800

(b) foml

E6 [ERSHREEERIn
Fig. 6 Solid sintered ceramic sand

[T
WO L.

Peperery
Myt LTHEE

o 25y T
e 52000

Sgra hn SE2 D 5 2 2018
Mg B0ER T 18428

(b) 3%Ca0O

(d) 7%Ca0O

(e) 9%CaO

El7 CaOfIAEX FIFRfREASRAIFN
Fig. 7 Effect of CaO addition on surface morphology of ceramsite sand
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Fig. 8 Effect of CaO addition on performance of ceramsite sand
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Abstract:

In this work, the recycling technology of the waste mold shell from investment casting was studied, which
can achieve 100% recycling. High value fused white corundum surface sand was firstly extracted from the
waste mold shell, and then the residual powder of the waste mold shell was mixed with bauxite, CaO and TiO,
as additives and the mechanical ball milling, granulation and solid-state sintering were carried out to prepare
the ceramsite sand. The effects of different additives and their amounts on the morphology and properties of
the ceramsite sand were studied. It was found that the high-value fused white corundum particles could be
separated out from the waste shell of investment casting, up to 7%-10% of the weight of the waste shell, with
the particle size of 109-270 um, by the mechanical ball milling. Adding TiO, and CaO as the sintering aids
could reduce the sintering temperature to 1 500 °C and 1 375 °C , respectively, by solid solution replacement
and forming low temperature liquid phase. When 1% TiO, was added alone, the sintering temperature was
kept at 1 500 °C for 2-3 h, the bulk density of ceramsite sand was 1.68 g/cm®, the true density was 3.058 g/cm’,
the apparent porosity was 10.6%, and the crushing rate was 1.58%. When 7% Cao was added alone, the basic
properties of ceramsite sand were 1.71 g/cm® of bulk density, 2.834 g/cm® of true density, 6.03% of apparent
porosity and 1.47% of crushing rate.
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