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Application of Baozhu Sand in Engine Castings Production

LI Zhongze, LIU Mandui, WANG Baiqin, CHEN Zhaojie
(Luoyang Kailin Foundry Material Company Ltd., Luoyang 471003, China)

Abstract: Baozhu sand is a kind of artificial fused ceramic foundry sand developed in China. Baozhu sand has nearly
round shape, stable chemical properties and strong crushing resistance. It has remarkable effects of saving binder dosage,
reducing casting defects, improving casting quality and reducing waste discharge. It has been widely used in sand casting
(green sand mold sand, sodium silicate sand, resin self-hardening sand, hot core box, cold core box) and expendable casting
proces and other production of cast iron, cast steel and non-ferrous alloy. At present, the biggest application is the engine
foundry industry. Some application examples of Baozhu sand in engine castings, including cylinder block, cylinder head,
exhaust manifold and turbocharger casing are introduced, and some process parameters, application points, effects and
benefits are analyzed.
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Fig.1 Grain shape of Baozhu sand and silica sand
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1 Ww(%) 3.0~3.5 mm, s
Tab.1 Chemical composition of ceramic sand s s
ALO; Si0, TiO, Fe, 05 K,O+Na,O , , ,
=70 15~22 <4 <3 <1
2 o
21 N N , 2010 ,
, ( ) o . . . 2015,
N ) ° 50/100 o )
2
Tab.2 Physical and chemical properties of ceramic sand
" (1200 C)
P /C /x10°kg-m? /W-M'K" (20~1 000°C) /'C /x10°kg-m™
7.0~7.4 <I.1 =1 800 2 5.27 6x10° 34
2

Fig.2 Common defects on inner surface of cylinder blocks and cylinder heads

(C)1994-2022 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



Vol.43 No.02

+150 FOUNDRY TECHNOLOGY Feb. 2022
, 1.6%, 0.13%(1 000°C 10 min),
3, °
3
Tab.3 Tensile strength of cold box Baozhu sand o
(%) /MPa ( )
50/100 XY , 0.8 4.5
5&8 ”
4.5 MPa, , , N
1.95 MPa, 23
50%, 1.4%, 22
4 (
3) b b Y Y b
, 6 , 750 C .
30%~50%, 1.2%~1.8%, 7G 40Cr22Ni108Si2 (JB/T
2.2~2.7MPa, ( ) 13044) 950~1 100°C .
1440~1500 C, Rad5
o 1800 C,
1.28
m, , (1470~1550 C),
o, . ’ ’ 4
s 1.5%,
3

Fig.3 Sand cores made with cold-box Baozhou sand
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4 . ( DIN EN 10295 14837
Tab.4 Test report of resin coated sand using silica sand 1.4849), (
and ceramic sand GGG SiMo, D5S ).
(%) /MPa /MPa  /mL-g’ 18T ’ 14837,
(AFS53) 3.0 82 3.95 153 GX40CrNiSi 25-12, w(%) :0.3~
(AFS 55) 2.2 12.4 6.60 12.2 0.5 C,1.0~2.5 Si,24~27 Cr,0.5 Mo, 11~14 Ni,
36% , . 1560 C, N N
51% .67%, ’ s
20%, . o ’
( o ;
), . ( . )
, ( 5 ).
R , 50/100 , s
(100% )s ,
b 9’ Y © 5 ©
, 3.0~6.2 mm; , 6,
, 4.4~4.6 mm, 481 5
Tab.5 Process parameters of RCS using ceramic sand for
’ ’ turbine housings
) ’ / (%) (%) /MPa /mL-g"
s 5 50/100 30~45 1.6~1.9 6.5~8.0 <12
2.3 , ,
, , (1) ,
° (2) ; ; (
600 C, 2:1), , .
950~1 050 C, (3) , ,
4 5
Fig.4 Cross sections of manifolds by different RCS cores Fig.5 Core assembly of turbinecharger housing

showing different wall thickness
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(LPDC) °
, s 0.5%~0.6% ,
6 0.8~1.2 MPa,
Fig.6 Exterior and cross section of turbinecharger housing
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Fig.7 Aluminum cylinder head production line using inorganic binder bonded ceramic sand cores
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Fig.8 Aluminum cylinder head production line (cores assembly, ( ),2010(9):33-36.
inorganic binder bonded ceramic sand cores) [2] , , . [J1.
,2017,66(4):414-417.
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