Founory L 2R Vol.75 No.2 2026
\BIREE ZM6 SR ERIGIAR

WK, THE®, B, Bkt BaFR, it
(1. THERPHERIEEIRAT), THHRE 072750; 2. SEBHLRIREARFARE, L= 100016)

EEREN:

MR (1991-) , %,
T#m, mt, TEMN
FRECTREFER
AN 5% I {F. E-mail:
695714676(@qq.com

WisHE:
2025-07-31 E¥FS,
2025-09-19 INENEITHS .

5| AtsL:

IR, TR, EE, &.
BEEEHLE IM6 e X
TREERTES [3]. $51E , 2026, 75(2):
208-218.

DU Huanhuan, DING Fangzheng,
YANG Wugiang, et al. Research
on slag inclusion defects of ZM6
alloy in investment casting [J].
Foundry, 2026, 75(2): 208-218.

WE: Ak BERBEAEMENEEREZ —. MRRZIRSPSETHEGELE
HRENEINREE, DE-BLI-ERZMESHARTS, RITSETIRAE, FREEE
WESTRIBEITONT, Tl T RERENF KRR R RIEREE . SRS a8
SAGT, JOUE T EUBERLIERERINEERNE R, MEEES S RBREHENRE
REMSITHRE TIEIC R HIESE .

XiiE: ZMeaE; RERSR, TE; BEEE

FEDES: TG146.22 IEMFRIE: A MEHS: 1001-4977 (2026) 02-0208-11

DOI: 10.27014/j.cnki.zhuzao.2026.0030

gEasEE LI NAdRENENERE, EEERER. StEHEEMBE
AR SS, EERERSME. [RENBTFTUESRgFE ZhA, 7
BrIREERE" ., BEREEINNEEMNERARIESY, HEE20 R iR
MHEEERNEEABYN ., BEEREEE R IR ETEHRE, ™EH
ISR R,

EASERINETTELBENREREBEE=): —BREGSBEKIIRETH
FIrRIAEE . BIEFESERNEAIERIN—REE;, —RERESEFET
RIERY. SEIERN. BERARITFASES, FEEREEINEDEMBR
MERSE, EREMIEHIZIAEE; =2UWJohn CampbellFiR BRI ER W IE
Bie, EHEdETHRTRAERDTILEMINESHEREIRE. BANSHERN
BEREEENE. ESAEERNMREERREA, BIER T 2RI HEIZELE
t, EIREIETBTENNEF, SBHBEMEE, NTREEEERE, FH
AU,

IEENRETRE, Bait TENATEIEERR, TRIENERIE—RT
SIEM—RFTE ., HNERFBRMAEMANIAEE, AMIESEE AR
F, FARKKI A ERSERNFZERRESEN SRR EITES M
S, MEESFIINGER, EEMEEREENERPE"", 2, FEEEFRIA
WIER I 2 A Mg, B, AV IEFIMeO - B,O MR, MMEEHEERIRIPEER .
fERFgEFR, MIBZEREMEFTHIANCO,. ArFISFESE, BERSES
BN SERAERN, EAEENSABNASIDGESENaEN" ., B4,
CO,/SFSERART BT FZ B MgF,#IMg+C ( 3tMg,C+MgO ) MEIERR , fHIEESSEMN.
BERIRFRITARIT, RHEIL, SERBNASES, FHRESE. o,
FIRRIPEEFEANHZRIPBLERIFE . SANBESEANEELE" .
Fit, EaeXERTENXEEEARITRENREIRS, FERIFRR,
RERPR K. ZRFIEMN IALEINNEE. B2l EHERS,
e, fFERERFRITAT, BHEERIEELEMEIHITIES, HIEEHNES,

AUERD, MR EIRZRITRETHASE, WMEARNEONR. B
EREMNHERENEREE, NS NMETHREREH TR, ERROMA
KBRS BREANEERBERONT, FNEEREIEMER, F2E

RAFRR R ANERE. BRRENIBINEERSEFTAIZMER, mERIERN



2026 $E2HA/575%

ARESRRME. EREERETRIERRTDN
WLk, SERELHEN, EERSERERT
EiEM, 85K, ERERS, EBRRS, FES
L. ESFMRE. MEEREMNEIKY, EBRE
HRERZIEER, AEMNR.

e E, AMI&RFTFRERNLLaTIER
NEEELHBRELENAE, FRIERTFINIIEN
K EFR, MIFSLERTESSNANMED
E, AEERRN, BSEREEFREESE, 7
EIFRIRMIEERPRSIE

EoeERBEEERE, BERER/, R
BREY, LRARENERDETERNER, RRE
WIEMAYENE, BE—L R EERATRENE, BN
Ep R EMCIRIRME . ELt, RITRERFA, M
EES# D A RIFRIRENTE o

EER, MBS EEEERFIRINFLT
X, UHAKEEARR, EaE-HLIshR. MeER
FRTREENEY, SBEERETRNEREEUEY)
BB, EHEEXREARLRARRENNE, F
RESAERSHES FTHESMMEFESMLS, N
ReffREasaE. 8%, MRENTEEESE
B2, LU ERMIRESSRRRA .,

BRBEHEET TMEREHRBERT, B
FRIERFIRTBENEEEEESNSR, 25EHM

TZHEAR Founore

TMRBEEFFMEE~ mikEm. KA. BEX
BB URT R BRI ARERMSE 0 A, &
MEGERRBEHERERSE TR R E A
R EREEEFREIZETNZaNER, HeE8
MBS, BRIEIEX R ER ST FHTX
BRI AR H LB, (EXSATHIRINE
ERBEERIEH—ZWR.

RREBRBBRBEHIED X, UBRINA&
ISR ARREEEEEZIMeS 2 AR
R, BRI AEIRERFHITILIE, X684
Qi WEMBEIFAIIER S E B RE R EET
R, RESHERTESSBIEEE, NELEE
AERRBEF SR EIRFRIHERIZIC TR
EE

1 HEH IR

11 [Re8
KABEBEEFE A &N, PIREMNEIR

CIGENBEEREMR, BERAWMERNFITEME, &

B HB7780-2005M9CF R 0 BRAIZM6 S I ENEE

ik, BEpD IR SRR EEETE
@ o

R1 ZIM6E&ELERS

Tab. 1 Chemical composition of ZM#6 alloy wy /%
Nd Zn BifRzr Az Mg Al Si Fe Ni Cu Be A~ S
2.0~2.8 0.1~0.7 =04 0.4~1.0 S <0.02 <0.01 <0.02 =<0.005 =0.03 <0.001 <0.05 <0.2

1.2 RIET5E

12,1 #HET 2RIt
RFRABLARFZAN . BB IENEITE
BRI, BED NFRERFEHDFFTILD -
HRIH T AMRERF SR, WEIRFR, 253ld
BRABE—FBEN. BEFAXNRE, ROMK
FAIEREBERAT5 mm. KEREN10°FISE /9160 mm
MBRYRHE = O, BRERA40 mm x 40 mmAJF
FEixE, BEEASE400 mm; FERASHE—EEN
RO, BEREXIERSE, #t840 mm x 20 mm;
BEZEAEHEM L, ERIEEINSHE,; HEN
ARE=mEM L, SRHEROMSERINRA
R, FEREFEIN—BSELI30 mm. @140 mmAIBEIR
ZhEps (M) , SRASTROMEEZI40 mmAY
EREHANERE;, hEAGHE—EM L, F#%

BIRERAEREITIIEN,; BRAEDZNEME,
FEERERESHCERETEN ., EEREFERE
ZBEREEERE, KPrRBEAERE, FAET
FTEIRE, IRESFEERE. LHNEERBEX
FE30 mm x 30 mmj5%1&, FEBEERYIERFF, LN
BERRAH G IEERMNROMBEHNE D . LR
ERERVENARRBTE, ®ER~RISHTER
=8

BHEn, NITAEERBRE—HEEHI, WERAT
o EFI8 mm x 120 mm x 210 mmAYiX F (1REFR)
ERARITER, 3N E 540 mm x 40 mmiig %8
(ZefR) &R, silmands. KR2fEs
3. i, HA1fI 2 ERREERERE, 58XE
BEES0 mm, EARAP10 mmigiE (@R ) /EA
HhgmEBesBxEiaE, XA35BRENRREYE



Vol.75 No.2 2026

T B] Founore TERA

) F

NN HEN

ﬂm o ﬂ
E—

- BH i O

40 2078

i SoHE

4 20

40 x 203550 SO

ik SR

A0 = 20050
rSHE I

buiL

A0 3 4058

ek Pl

I

Bl ®IRGZIOEE
Fig. 1 Schematic diagrams of the gating system parts
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Fig. 2 Schematic diagram of the casting part
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Tab. 2 Process parameters of the initial scheme
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Fig. 3 Schematic diagrams of the flow fields during mold filling processes at 0.4 s
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Fig. 5 Schematic diagrams of the flow fields during mold filling processes at 1.6 s
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Fig. 6 Schematic diagrams of the flow fields during mold filling processes at 2.5 s
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Research on Slag Inclusion Defects of ZM6 Alloy in Investment Casting

DU Huan-huan', DING Fang-zheng’, YANG Wu-giang', YANG Cheng-fei', SU Hong-dong', DU Yue'
(1. Hebei Steel Research Dekai Technology Co., Ltd., Baoding 072750, Hebei China; 2. The 6th Military Representative Office of Air Force
Equipment Department in Beijing, Beijing 100016, China)

Abstract:

Slag inclusion in magnesium alloy is one of important factors leading to component fracture. To investigate
the influence of each component of the gating system on the slag inclusion defect in ZM6 alloy, taking the
magnesium-rare earth-zirconium ZM6 alloy as object, designing a series of comparative experiments, and
carrying out the analysis of the flow fields by using of numerical simulation software, the causes and severities
of slag inclusion defects have been predicted. After actual production, radiographic tests were performed on
the physical components, which verified the accuracy of the numerical simulations and the effectiveness of
the improvement measures, and provided theoretical and test data supports for the optimum designs of gating
systems in subsequent investment casting magnesium alloys.

Key words:
ZM6 alloy; gating system; slag inclusion; investment casting
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