20194 558HA/5568%

ST HEEIFNFES 3D FTEPRITLEZE(R

TZHAR Founory

73

Imll
[

$HE L 25

weEl, FEE, & W, KEE, 8K

(1. B TRZ FES BRIV HHE SHVERKRE, &R M 510641;

TEE BN

ek (1993-) , B,
T4, HRAEEAFER
HAFN I # H)1&E . E-mail:
Xu782673255@126.com
BHES:

BRAESE, 5B, #UE, BiE:
020-87113267, E-mail:
mewpchen@scut.edu.cn

FEDIES: TGL72
NERMFIRED: A

W ESHS : 1001-4977 (2019)
08-0905-06

BEE£InE:

Y MB(MB®S
2017B090911010 ) ;
TELMBEHE (IMA%R
2 201804020071 ) ,

Wim R

2019-03-19 W RI¥7FS,
2019-04-17 WEHEITHS .

2. TRIBESTRERRIDBIRAE, TR 528225 )

RE: NEEENEER. BEEINE, fRIZnEAEUEEIAXNEHTERFESME
BERUIE . AN EEEProCASTEEEIVRAFFIRNELIDITEN B AN Et TR INHE T Z MR .
BRIMAESH : 720 CREVNET, ®=iE8s, FHHREURRY, RmEFREINFHE. 2
IREEENARI46%0T, FHERXKEERETSE, TIMLREX, AJBXUB R EFLEMRERI
4. BEERYEBDITENGEXTIEM, A EAIENGEREERITERY4, BiIX-RaySRT
BERNER: HHPRTE. TIMNBERE, RIBE/FSINE, HHERSHES
.

Xigial: SDFTENREY; RIMNE; ENEE; HE

KXMEANEFIERFENE ( FRIE ) , —RUTHBEIEMNSEE
SHziE, BEERVADEREN, HREEHESR, TFNEES, B2 kinE
E. f&keh. SEFRESM, S HSmERIERTATE .

EFkR, NEEFSRAREHESERFINENE, ZhERFEREE.
EFHERR, REBEAENRFNLENEE- LSBT m. BEHTETEHERN
RARIDITENRARNER, BESAHELEMEMAR 2. ERIY X, FRRE
TNIEARPFHIE 53DITENER . e, WEHERETHBIINBEES,
R—EHRBEEFT2EN, NMmESMIIEF~Bhi. MEREWL, FHKIE
RAFHEFNEIEE, AUBFHUEDBFENESHARNR, FRETH
ERUFNRNEL3DITENRIN ERAENHFE T ZHR .

1 RET5E

BEAEVRIGERGSESN=4RE, gEREIRFRIT. TZ2HRRTE
%, FAProCASTIR4 SRR EIRIALIE . IEXRISERENHERM; RIFHE
BRINERGRERBX T ZH BTN . BRUEHNREEIES AEEID
TP, FTENSERREFPABRIME . ZIIELFEALTR. £F8Fs. B
BEARE, MREREDHSEARIFEG . REXAHIHEHHITX-RayplZRER
BERRIBENE, BECSHEEREITILLDT.

2 {pEEMRKAS
21 {hEgIE

FIBUG=#M I VEEE, NElafiR. SHEERTOHFNELR.
AN YT 79343 mm x 337 mm x 480 mm, H/\EE[E6 mm, fABEE37 mm, Z{HM
BEERZSHERSIEE (B2)




Vol.68 No.8 2019

iEE Founorw | AR

NEREKESTZHENZIRFSLEBBN
El2a. 2P, El2b. 2d8EEAHWE T EHE. [FLT
ZHEFEHESEL.02 kg, FTSEE39.07 kg, T
ZHRERA%, FHUHFRAZLILIAA, RIEHEHN TR
EREFIETZIE, RERIRFASH, XA
FIRARS, RIHNEa R E TR R RE
580 (BEO&EAERA) , FEEOMLAMERNSZ
MUESHEHREXRLZE LY, BRENETEN, ¥
worESEBEAESEEYY ., RIBEEE®RRE ‘K7L

w BieY, XBEELLTERITE, BESRER
FEBITTEELLSEUNT:
Ag T A i Ap=1: (2~4) @ (2~4) (1)

HELCRERITATIRE DASELL, TEHA
FREFNENSE (h,) , HERZEOSERITAEAR
REMNEER, TENT:

Aw=Glp - n-t (2gh,) ¥ (2)
X CGHRBRFIERGEH THANNEERERSE
(kg) , p NEEBKREE (kglcm®) , u IRESIRFE
RE, NIRFRTE (s) , gNBENINERE, b HHE

=

(a) =Ym

(b) BEJESHT

BYENSE, WTFNBETRIRANS, t8EHE
T

hy= (k2 Hy) | ( 14k +k,) (3)
AF: WNEREHERSEREEEIRZIL, HLAE
REHERSAREEERZL, HABRELSE,
TEARUT:

H=H,—0.5h, (4)

X HAERESSE, hHEESE.

% bRt EAEERE R FLER N2 mm, 55
MR EIEAZ RN TR . HRE3DITENFR R ERIAT
RIS MK EREE Y, FEAEENRITRER,
REIIEZ0.1%, *MEIDITEDRFIRE .

BIRIHFHIN BN T R GHERI S N\ProCAST, 1£
MeshiEERFSERL ISR, RABTUEIARHTEE T MIgLI 5
%, B EARKIGMER T4 mm, DEUMERXIEK
RY20 mm, EAUEMTEME, Ho Z4EMN
15428 447 ; “HEWISKRETIRE, XD EMEE,
579 761 367 MNUEIA, FFRFRFEFRINELIS N
E3affir, MIEUEEMNER D UIEBbFIR .

Bl ylERR
Fig. 1 Mold of the of cartridge receiver

(a) JelE Rgiit (b) LA e RS

(d) Ltk

(c) skt

E2 TZgitE
Fig. 2 Original and optimized 3D gating and feeding system design



20194 8HA/5E68%
FECastiMIRERF, RESMSEAT: #H4

iR FGmRREEE (ZL14A ) |, BERIIK
RIpER> (CBFMS-M ) , 13K ahigh filter, SEkHF
[RAMEEE (iron) ; EHRENE—H. MEARE
ROHRAEENEFICOINC, #RIBEEERD AR EENE
%HNN,E$%#%“EEM%EM IR R HZ500

W/ (m?-C) , BH5L5%ZBHNAREMAIREAEIR
2000 W/ (m?-C) , RESHEZEHREmAIRE
%500 W/ (m?-C) ; BEIMEERNDFEMAR N
%, 170 CTRvERSRE, BEERNRE, HFREES
NS AEE, khgair, Y820 C; Ainletig il
HIRERE, REFTVIET30 C, FEAfE6s, 240
BAEEY,

2.2 {FEERDR

B o E 4N EEF BRI RET LA
0~0.96 s, BEERERZ TR HEZERE; 0.96~
3.12 s, BRBEEENREFINFEEARXE, &

&, ). BRRKRRY, BERS TR,
TS AR FEYSSEE; 3.12~5.21 s, TREREHFHEFAN
RIS EERRI R o214

WK, 1BINFEELEN],

TZHAR Founorw

5.21~5.90 S)ARFFIAEFE B OXE, IHLFRE & E
BEEEMUHI TN, BIFE . SAZEFEEO, B
mﬁh#i\hﬁmﬁﬁioﬁA%#%@ﬂ&$ﬁ
BF. THEESBSNSE 4, RIZKESVNLSIE
.r$[12] .

NIRRT ZREERFITOIT A HixEl
HREFEIZ2EX, BEREME, HHEFAXIGS
o EREIREA— (El5a) , WiIBHEZEIT200s, BiE
ZRFEHFNRERERESHFEMEE. SNELER
BERERRER (E6 ) IJLIAI, EeaR I ZhikHt
FRX I E SRR, FART335.08 s, AEREREERR
72.1%; sl WEMREEHERE, FHTFEOWNER
HiaiEkk. SEEHRETRE, FEREB/ILENR
(El7a) , TEXEITZFREAER.

2.3 T2k
ROEERGRIZHISHNARIL: RIZ4
BHERLKTBRE. AEERYY, 28HEE
hrrE LRI MU T ZXRBEREEREHNR
®KhE, MMEIEY, BREMEGBECINRE,
SRUHENR, BRINORIBEXE SN, FR X

(a) PEERSE

(b) WAMKA

E3  miskls
Fig. 3 Mesh generation

(a) 740.44 s (b) 7£740.96 s

(c) 3eHI3.12s

(e) 77590 s

(d) #A5.21s

E4 FELRERE
Fig. 4 Cloud diagram of filling process



908 FOUNDRY I-'Z-':BE*

BEELMNWNEED, BOEOMNBMER, #5812
Hansd; SHXMEMNEBRESE NS, IEHAT
R, EEHEHEREETENERE, BLILHEHEE;
MARFEHIRLE NBEERISSE, LEEOTIE
RRYEERTE), ¥ AIMEEESHREED, LUESR
BERANANE, BORETE; T REREERE
30 mm, SEIZINI00 mm, BFAFEES; BKxE
M@EAT20 C, WBREREES s, FHHRE. FEW
BRFWT, TEMUENRELERNE TR, HiF

Vol.68 No.8 2019

FARXIGEARLIERTERE . 2OEREM . K=, &=
AR E SRR, EEAEEE=45.9%, FBAT233.09s,
SR T 212817102 s, U ZIHE T Z ke
AEXREEERE (B6c) . MU IER, HHER
XIFMEFL B EHREERER (B7h) , RIKHRE
FEFAAEOMRIZASTEEEXE, ERER
ZHEHEFSIREFENDR, BIFEERAE
TZEAEK,

E —== I it
- i |§ = By

o I - ]

- S b= T

v Ei =5 B

- | ™

~ g = '

s |

& front Iy front ' s

(a) T2 (b) fifbis T2
HETERE
Fig. 5 Cloud diagram of solidification process

= = HEE §= s a IE
I: = iy | = By
= = ni= !
- = “ﬁ - “g
- - e 5
|: = 1 B i

(a) Jh 1 (BERT2.1%)

(b) MG L2 (5E145.9%)

(b) J5 12235 sEf[AH=

Ee FHHgRENEERERE
Fig. 6 Cloud diagram of fraction solid in casting solidification process

I:: Tont Vhembage Pumiy (4 iiE
= By
o L

(a) tp 12

00-*000 L / B0RC ¢ dems ewmy /ooy dms

= i
= By
- E
- Big
: [

(b) e L2

E7 FEFLAEREIESR
Fig. 7 Simulation results of shrinkage porosity



20194 558HA/5568%

3 idHlR

MATRSERHBEEMRNHCENRET R
1, pEBRUESafi~, BESAWEIDIT
ENEsE, FJEAHIFrHERE, E ACBY (B
70~140) , ¥hEFIRBKFENEEECS, FEITEIS%
WEUNT: §EE0.3 mm, EPASSHIED, EIEIEE
800 mm x 600 mm x 500 mm, 1R &5CEEEFIENEmINE
8bFfi7~ .

TZHAR Founorw

RFTENGF RO BLSITIARALIE, BERERMRAE
B LR ERFTEREE, T H SERAProCAST
RIS, BREBAEYRIRTIREET20 C,
FEATIK8 s, BRATREFEEG, STh/EIERIR
mEHRECERERY, WEIBW, THEFHERE
(E9) . EX-Raytvs, XEROMFRET, MOK
KR FIRBFLEERESE (EL0) . RIBEE
RFRETE, BELMRKRFH THERREME, &

BEFEX,

(a) 7225w

(b) 3DITET-H

=8  #IASTENRA
Fig. 8 Example of 3D sand printing

E9 B
Fig. 9 Trial-produced part

4 ZERiE

(1) RIFBProCASTIHEIRA MM TS, LIEHH
FESRENIRFERE, THOERTE, HUHERK
REHE—, HEREIZIRE102s, BEeE
R TIBRBXAIFTE, BRIEFTERD, KEPHES
FIFEEXIY,

(2) BEIHWEHIEL T 248050 720 CHY

(a) yHH

(b) ZpcAL

El10 X-RayleE4ER
Fig. 10 X-ray detection results

FEE, RiE8 s, RELEBER, HHMTHRE
7, HHAFINENEREHEE T Z8RER, BMA
BERIERSELIRERVE .

(3) AT ZHEESERFIE T ZHERE
HRREEHFEHAT, RIEMTEaEEREHHRITIE
D, BERGEHRIT D IAEREEILINETM A ESH
Bl Bk, SCIIEEMGEMN . BENWEF .



Fg= .
{EL% Founory L SR Vol.68 No.8 2019

SEHR:

[11 HiErk. 2ESHEEEREFIESFHIERSEIE ). M=HiEEK, 2008 (3) : 26-29.

[2] KANG Jinwu, MA Qiangxian. The role and impact of 3D printing technologies in casting [J]. RE$5iS, 2017, 14 (3) . 157-168.

[3] MEET Upadhyay, SIVARUPAN Tharmalingam, MOHAMED El Mansori. 3D printing for rapid sand casting-A review [J]. Journal of
Manufacturing Processes, 2017, 29 (10) : 211-220.

[4] =Mk, [@EBKE, AB-RAL EFProCASTRIDFTENEARRAZLITE TUREFER A 1], HIEBTHE, 2015 ( 9) : 1166-1169, 1191.

[5(] HSUFY, JOLLY MR, CAMPBELL J. A multiple-gate runner system for gravity casting [J]. Journal of Materials Processing Technology,
2009, 209 (17) : 5736-5750.

[6] RE\E, W, K2, F —MBEIEESSMHREHIITRIRSENETSIE [J]. 518, 2015, 64 (9) : 842-845,

[7] Z=E#F. HET 2RI MBS [M]. 1R, b5 Z T AR, 2009: 92-99.

[8] ®AF, B, TZ&IL, & EFProCASTRIRAEE BEHEABERBEE T MR [J). 51&, 2013, 62 (10) : 979-982.

[9] BIRKIE, B%FE, RIK, % EFProCASTIRSMFEHEH I REBERIIAR [J]. #6515, 2015, 64 (7) : 647-652.

[10] BBY7, DEHE, 5, L EATBREEEHESREMRARENE [J]. 518, 2014, 63 (10) : 1010-1013, 1018.

[11] BBZI%. ProCASTHR{AHAY S = R ELTE Rz I A2RAIRE A 0] DT T2, 2005 (1) . 70-71.

[12] =i, MR WEEHBSIRaSRBRREDHERI V). SMEEREEESE, 2013 (2) : 127-131.

[13] B8, EFHEEIRA SN SRR EHE T ZH5 [D]. 4800 FAmiRKks, 2015.

[14] SYED Ferhathullah Hussainy, MOHD Viquar Mohiuddin, LAXMINARAYANA P, et al. Analysis of shrinkage characteristics of
aluminium silicon Alloy [J]. Journal for Manufacturing Science and Production, 2016, 16 (3) : 163-171.

[15] MIERL. SEHERENS TRV MNUELM DR EE [ FETERS, 2000, 2 (9) : 29-34,

Study of Cartridge Receiver Gravity Casting Process Based on 3D Printing
Sand Mold and Numerical Simulation

XU Wei-ye', CHEN Wei-ping', JIN Feng®, ZHU De-zhi', LING Zi-cheng'
(1. Guangdong Key Laboratory for Advanced Metallic Materials Processing, South China University of Technology, Guangzhou
510640,Guangdong,China; 2. Guangdong Fenghuazhuoli Technology Co., Ltd., Foshan 528225,Guangdong,China )

Abstract:

The cartridge receiver in helicopter transmitter has characteristics of complex internal cavity and thin-walled
structure, therefore, it is difficult to prepare the cartridge receiver using traditional monoblock casting method.
This research studied the monoblock casting process of cartridge receiver based on 3D printing method and
ProCAST numerical simulation. The simulation results show that casting forming ability is better at the
pouring temperature of 720 °C due to smooth filling and sequential solidification; when the overall solidific-
ation is up to 46%, the casting body has been solidified without isolated liquid phase area, thereby shrinkage
porosity defects can be effectively avoided. Subsequently, the optimized model was imported into the 3D
printing platform to make relevant sand molds for casting cartridge receiver. The examinations of X-ray and
dimensional accuracy show that the cartridge receiver casting is complete, without any pores and evident
defects, and the dimensional precision meets the requirements of standards. The manufacture cycle of the
products is shortened 3/4. It can effectively promote the added value of products for traditional manufacturing,
thereby enhancing their competitiveness in the field of high-technology products.
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