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Research on Moldless Rapid Precision Casting Technology of
Plaster Mold by 3D Printing

XU Zhongming', HUANG Xueneng', QIAN Jiang

(1. School of Intelligent Manufacturing, Shunde Polytechnic, Foshan 528333, China; 2. Guangzhou Mingzhu Electric Co.,
Guanzhou 511400, China)

Abstract. With helical gears as the casting test object, the moldless rapid precision casting technology of plaster mold was
studied by four stages as casting mold design, 3D printing, dewatering and casting parts along the process flow. The results
show that when the shape of the casting parts is complex, the partition structure is more advantageous to the cleaning of
the cavity interior than the whole casting; the surface of the cavity inside the plaster casting does not need to be brushed
with silica sol or sodium silicate, but needs to be dewatered, otherwise the casting is prone to defects such as blowhole; the
filling capacity of plaster mold is better than that of the sand mold. The plaster mold is easy to clean. The dimensional
precision of the part casted can reach CT5 ~ CT6, and the Ra value of surface roughness can reach 3.2 ~ 6.3 pm.

Key words: plaster mold; moldless casting; precision casting; 3D printing

(C)1994-20

1
° CAD ,
. . , , 3D ,
) o (1) (Selective Laser Sintering,
° SLS)

1989 C.R.
:2019-09-01 Dechard , DTM . EOS

3D ,

(2019-KJZXO011) EOS
(1971-), , , , [ ‘ D
- SLS

1075722328707 , E-mail : exzm@qq.com

23 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



« $12/2019 , :3D «1325-
o SLA FDM 3D
(2) (Stereolithography Apparatus, s , ,
SLA) , 7,
) CAD , , o 3DP
o 3D 3D ,
System @, o
(3) (Three Dimensional Printing, 3DP
3DP) 1,
’ N T L ABHEMN | EER | BER
. ,Soligen YR RIDEAREN Jo Ak J& b 3
Z Corp. Bl 1
, , Soligen Fig.1 Rapid and precise casting process of plaster mold
75~150 pm
3 3D
; Voxelje - , .
; ExOne 3.1
b 3D b
t 0 (+k) CAD
3D ’ ’ k sk:kl+k23kl
CAD ’ k2 ’
, o £=0.015,
Bl . , CAD ,
,3DP s , N
N , , 8~12 mm,
° (
2 8~12 mm), ,
b 2 o
3DP ’
@ Y b ’ ) )
. ;@ VisiJet PXL Clear binder.,
; @ ’ s
’ ’ A 3 o
1300 C ;@ .32 3D
) ) ) CAD STL

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net



Vol.40 No.12

+1326- FOUNDRY TECHNOLOGY Dec. 2019
, 1.25 h/kg
©2 :
5.
34
! ) °
(a)fill 0 (bl HL & ’ ¢
2 ) N
Fig.2 Integral cast mold of the gear . . . .
o Z7ZnAl8CulMg
e (ZA-8) , 420 C
TN O 4 : :
o2 ; :
e AR ’ 6,
. CAD :
()i B 2, 3D
3 [7
Fig.3 Split cast mold of the gear ©
3D , ; ’ b
1
’ 3D Tab.1 Main dimensions measuring table of the casted gear
System Projet 660 3D (CT6)
, a (280~320 ¢$d/mm 30+0.32 29.80 CT5
), VisiJet PXL Clear binder, ¢D /mm 89.0+0.39 89.25 CT5
0.1 mm, , h/mm 25.0+0.29 24.72 CTé6
; ; 4, 1 ’
3.3 CT5~CT6; 6(b) ,
3D , ,3D ;
. , TR200
200~220 C Ra  3.2~63 pm, :
, Ca[SO4]- ,
£H,0(0.06<¢<0.11), , 2°C ) )
/min , , o

(a)¥5 1 35
4 3D

(b)#5 RIS

()R &5 f 1) #5 71Y

Fig.4 Cast mold of the gear by 3D printing
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Fig.5 Process drawing of dewatering process for the Fig.6 Finished gear by moldless rapid precision casting of plaster mold
plaster mold of gear
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