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Tab. 1 Chemical compositions of the cast aluminum alloy Z1.105 wg/%
Si Cu Mg Mn Be Sn Zn Pb Fe Al
4.5~55 1.0~1.5 0.4~0.6 <05 <0.1 <0.01 <03 <0.05 0.00~0.60 AxiE
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Fig. 1 The model of aluminum alloy rear cover casting

(a) ML

(b) #LK2

E2 fRAREHEMHEIZ

Fig. 2 The casting process of aluminum alloy rear cover casting
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Fig. 3 Locations of shrinkage cavity defects in the casting and the optical microscope images
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Fig. 4 Improved casting processes
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Fig. 5 Temperature field distributions (a)-(c)and shrinkage cavity defect predictions (d) - (e) aftermold fillings were finished for three schemes



F

Vol.75 No.1 2026

1] oo BEEE

EFLERFETTN o
RSB ERD

RIEGNUMNEIRE, TR SEERFTHELERT
BEHREONBESHER. TR, XMFRTH
Z—, BENLERERNEETRERSZ, SRREEL
F620~650 CSBHE, MEBEHNRERS . oJLAER,
B OMNMEREN=BERRIE, TiAXHHEHTE RN
WwE., EAEZHR, MEOMNEEBREHRS, MEH
MRERTHFE—. RBHEZENRITENTHE
IRFrgEE, ReEHNMERED . FHEZF
BHTEE DRERENISR, EFE=FIEIMTIK
BRRIRR, BEEREESIARBEOD., HES
(c) ALEH, FONENRELERHENHS.

HEFIRFpgRENHE T 25 %R, T8Ok
MmﬂLE,WMﬁ%%@TWL,M%%#MﬁI
i, NESHFEHITRETRENEE— M.
HEBIERER, E=HEHRERERLD, HRIGHE
MERFE AN BB R R E , 15203 8IS ZE % E IR
F, EEMuEXRSRERIER TANEER, B>
T IEFLAEIATRIGAOEIE RN

3.2 EFSERSHRREMLIRIT

CampbelFJNEE M IRIRIC 2 HiE MBI — 1N E
EBS, LILNAERRERT HHREInSIl.
BRI IOTZ AN E] o Campbell I EE A BETEIC
A, EAFEIEYERREASER—EEWE,
LXEANERENI BRI, SEANELE
1, MAVNERENE., XMHWEENENFERS
HBHESMBANXBERE. WEEWEEEER

BIRFPEZEEN, N NSRRI E,
XL E NN AN ER EE SRS EH R K

BILVE, iREDE=MREEHE

(a) Ltk

ST FIAFIARERRET . o, WERWBETLSE
MEERORDENFENIIE, H— SRR
. RTROWNESNWENSEN, CampbelligH T —
RyESIER, SENUREIERFRIT. BHEER
RN FERRE , XEEEEHTFIHESCENS
N, NimBEESH ARG ESRR,

Eit, EHANIRFEETZHROEME, X
WixRBHIT BRI, SITENSIANERERRIE
SHEW. BEeARMRRERIENRIRS. K
BINARE MBI, MERBRISINGEE. K
&, XRBPBEEmEHKENNRE, HEZRERNE
M TE, BEEHEHNE=EL, &6 (b) .
FrXIX M AIRBANZIT, REFLOW 3D 1T T
EED

E7 AR RERUBEIENESDT. NEFTTLL
B, EREFENE, EBRINGEFEEREES(U
B (geXxsE), WE7 (a) # (b) . EEKERE
OHNEHEERN, BZ2EZEDE, BESE
=AMENMCE, SBERAGRAFR, A4
BRYmRKBEXKG . BFRENFT, SSEFRE
o, BEGHRERRNDEERSSEAXE, WNET
(¢) P

SR, RiRERRNKE, EEREIIRNE
SNEXERY, WE7 (d) F (e) k. £EKMA
ERELNRESINGEN, EBRETMLHENE
MmE=UE, BEAER LT, FAELIINE, FEit
FEENFR, BOTEANKG, EiTFRE, RIS s
B, SRERAImGSIMKILVTELR, WE7 (f) Fix.
Z1T8, HENHETZAEWES6 (b) Fi, T
ZHmEA31%.

El3REFIEM BENRBIMARIENEBRRIR

(b) fAL)s

Eo MRREAILMRIT
Fig. 6 Optimized ingate design
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Fig. 7 Analysis of gas entrainment in the gating system
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Fig. 8 velocity of molten metal in the gating system
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Fig. 9 Casting using 3D printed sand molds
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Fig. 10 Casting and X-ray inspection
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Fig. 11 Profiles at different locations (a) - (c¢) and the corresponding microstructures (d ) - ()
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Discussion on Solving Shrinkage Cavity Defects in ZL105 Aluminum
Alloy Castings by Sequential Solidification and Flow State Optimization

ZHAO Meng', ZHANG Shou-yin®, XU Zhi-feng’
(1. AECC Guizhou Honglin Aero Engine Control Technology Co., Ltd., Guiyang 555000, Guizhou, China; 2. School of Materials Science
and Engineering, Nanchang Hangkong University, Nanchang 330063, Jiangxi, China)

Abstract:

Aiming at the relatively intractable shrinkage cavity and blowhole defects in ZL105 aluminum alloy castings,
based on the theory of sequential solidification, auxiliary ingates were used to connect the feeders and
runners, increasing the feeder temperatures and reducing the heat of the casting, which effectively improved
the sequential solidification effect. Simultaneously, based on the bifilm oxide theory, through optimizing the
ingate design, improving the flow behavior of molten metal and reducing the generation of gas entrapment,
which effectively avoided the formation of shrinkage cavity defect.
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