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Rapid wax injection mold manufacturing process of centrifugal pump
impeller based on 3D printing technology

SHAO Zhong-kui, JIANG Yao-lin, HE Chao-hui, ZHENG Ru-hong
(Zhejiang Institute of Mechanical & Electrical Engineering Co. , Ltd. , Hangzhou 311305, China)

Abstract: Aiming at the problem that wax injection mold with complex shape can not be rapid manufactured in precision casting industry, a
rapid wax injection mold manufacturing process based on the 3D printing technology was studied, with an unshrouded centrifugal pump impel-
ler as the application example. Firstly the impeller model was established, the workpiece and the parting surface were created, and the mold
models were created and optimized in turn by Pro/E. Secondly the mold models were pre-processed by RPData. The resin molds were direct-
ly produced by the 3D printer with the imported models. Then the metal resin molds were produced by filling metal resin mixture into the in-
side of the resin molds after post-processing. Finally the centrifugal pump impeller wax models were produced by injecting the wax material
into the metal resin molds. The results indicate that the dimensional accuracy of the wax models can reach 0.1 mm and the surface rough-
ness can reach Ra6.3 pm.

Key words: 3D printing; rapid mold; SLA; wax injection; impeller

o SRR OB A, — R T 4 SRR LAy

0 5l = PRI L A58 (BRI T i A6 T

KBRS R S S — RS Y2 T O T2, Eﬁufﬁ%ﬁ’ﬂﬂiﬁ!ﬁj%\ﬁﬁﬁn%f,iﬁiﬁﬁﬁ?féﬁ

LR TE R e s S A e R v B R ] ﬁ%ﬁt%ﬁ%zﬁiﬁ,ﬁmﬁld\ﬁ@ﬂﬁ AL ML
B R R A TR TR

Yris HHA:2015 - 11 - 12

EEWE WA T AR LI K Tk B H (2013C01127-5) ; #TA A 3 BB Tk ¥ BI 5 H (2016€31054 )

YEE BT AR RE(1988 — ) 55 WALV B 0F e A, 2N FOG L 3D FTENR FHE R BFSE. E-mail : zkshaol988@ 163. com
BIEBRREA M, T B2 S K TR, E-mail: jy15133@ 163. com



5 4 1

ARFP R, %5 3T 3D FTED AR B0 28 48 AR EL Pl i i T 25 S - 435 -

T EREAT AR AR RATL -+ 7 &
R G, 220 A e A L 3 e 300, B A JR
BINGRZVRL SRR BRI T — A HARD . Ik,
A BRI IETT S A 1 O AR AL 1 3 A o T
Bt AR TR B O B

3D FTEPHEAR T2 i) 3 b I T A TR 3 S FY) — 33
BMNBR  EAT BRG] R A K ZiE T T
¥ AR = 4B R 7 — 5 B b BT PO miks i
Ml i AR RS R ARG ARIRFTEN ) 30 54T
ERFPRH AN, 3D TEREAR AT 0 AN TR i At Horp
el 3D FTEREOAR BN TR BE R, & DO IR
IR SR 43 J2 i3 A9 JEUER, R S8 A0 TE ROX Ot
SR IR R T8 2 R, BRI RIE R

EH VIR OA AN FVES], A5 — P T
3D FTERRY MR AP g T2, ERHOREA N B
FEB T . = AR | PR B R B 4% 3D 4T
ERSOE AT BB MR AL R AL A B U 7E 4 B W i b
b o Je R AR LA TR B AIL e ol B o SR R A

1 BEE CAD fifbikit

HAEAMISEEET Pro/E FRIFEEN ORI 48 =25
B DB O MFAR R 2 R A8 — Rt o8 4>
FFZS I T % TR R E R AR
HAMERSF& R @ 190 mm x 55 mm, {§i15 TAEEL2 0
SR PR RS AR A 15 mm 438, s R
SR 10 mm 43, BO IS = AEBARLANE 1 R,

B LR = A

R VAR TR SR TP AW IR e HE B 0 AR
W Bt ) ) AR T A 5 1w I A S At i 2 [
2 Fis,
I'¥r
it

|

L ———
P2 B

AT SR HIZ S 28 TR i3 ) A 4 0 R 2
AT I3 Al BUSE BT, 15 3 B AR TR A
SN 1| DO N 3 S N 8= R e A Y oy

M 5T 58 U B EE M Ak i e, kA iz B
FEALES A TP 00, A 07 FLFRE  BEELAT 8 R an %]
3 R,

K3 BLESTIFRECRE

AP 3 W] UL i BT R A E T O
AMAITAR

2 HBLH 3D FTE P

AMFFENG 8 AR AT B R RIS A
RPData A TRIAL B, & & b F AR T, 5
HIFHECE A TAE AP AL 8 3500 o b TR
AT HRBIS I, SE b 5 i L BN 4 R

FiR ]

i IS

S LR

K4 BERBIRIHAL B

NI o S o B i 1[5 s = B L
JEREEBE N 0.1 mm, 43 )2 5 7 ot s s AL AT
LRG0 e 4% 01 5 A SR J5 78 RpBuild T. 245 1
AP E L T 2S8R E 3D TERIE .

ARBFGENGFT D TE BB B B AR R AT 05 0 L 2
TP AT A B R A B TR, 58 UG A HS A
g b R ELEANE S B,

3 BLENEIETT
RGO i b T B A2 5



- 436 - GIN B

T B

33 4%

K5 BEAIRBEASE RS Ak B

PE IR LR B B = M B R B A, A5
K EM R S A A

WEMIR R —KEEN & FIEY, T+
LT EA TR IR AL e AT S 2R
T e Az 21 S T TR AN 1 AT = o] AR 544
M R AR B BR R BE A AP k2
PERE, 12 B T B R R B 453561

AHFFENRE I AN R | 4k DL S Bk oRy DL — o 1
7 W T A - A AR IR G IR s i A
PR 28 B R ARTR A AR B AR G I PRI
WS ity FEE IEH T i & B ARIR 5 A 3
BT R BE AR EL s s 454

iz e R IR B E 24 h 5 RN
ool [t ol A R = e o 8= 8 S 1
6.7 i,

K7 &mMlE TEA

4 ] B A

AHEFEN LIRS 09 8 Jm A IR L T B A E
RLARE BRAIE b RS B FLAE R — 2, O R
g e AORIE b PRI G R W, By IR TE
I A R A R

ABIRFERE %A B < o AR A R T A B AL
TARG Wb, BCE SRR B2 D 54 °C TES
J124°0.3 MPa 4 FR 355 HIL A 1 095 I8 -4k A G2 i 468 .
RS SL T HR NS, In1El 8 Fs

F8 il
AT T 5 e Bk 7 W A R AR L S A5 L v I AR R
8 min, FFRFTH I AR BGHBERL, Qi 9 s,

B9 HUH AR

B LIRS N R AT RO 2 95 1, BV T o)
R LR mEN .

5 BEHRORT RE

J TR ATIF G A < LT 3D FT Y I A L
I T8 AR AT LIk B A9« RST RS B K« R
FERE 2 35k Y L1 e b, 3058 28 % T A5 Y 2 0
TS 0 A 43 ) AT RO ST R R I A R 3R T R RS B
M

HR ORI & AP SE B AR Al 4 4>
FUA AR B 0 0 RO A7 D0 6, RO
EEmE 10 Fis,



5 4 1

APrPRE, 45 BE T 3D ST TR R0 A8 M8 IR B ] 1 T 25T - 437 -

W
ra

1
F 10 RFEmrREE

S (RN B O AR 2 IR RS S AR e 5 56 iy
PP XS A SR W T TR, SSE Dy B 0 S
FEMERLR ROT A, 4 X R 22 S SE e 5 PIB (2
F2o B4 A RGF AR ERZEHRAE 0.1 mm Z A, Ul
WIABIETE Y 2T 3D FT [ By A HL R il i T2
] A5 ) BE AR S SR E TS 0. 1 mm,

FGFIEEER I 1 PR,

®1 BERTMNELER

e IR {A/ mm SEIMAE/ mm X 1R 2/ mm
1 $158.13 ®158.09 -0.04
2 P138.36 D6 138.42 +0.06
3 4.94 4.93 -0.01
4 14.82 14.85 +0.03

PRI A R R A R TR BE . AP R DR
-4 E AR T 2091 B ML 8 36 249 20 A ' 1) 20 S AT
FMHLRE BN i, B REER IHLRE BEVEFL N 2. 68 pum ~
5.82 wm, PEHIABETE B« 5T 3D F1EIAY A A 2R
R 1 T2 A ) AR R R LBE B2 T K Ra6. 3 pm,
REURE B2 D 25 8 3k 2 B
F2 BEREAEENEER

Fe S/ wm S SEWE/um 5 SEIE/ um

1 3.76 8 4.50 15 4.62
2 3.28 9 3.92 16 3.96
3 2.84 10 4.26 17 5.82
4 4.30 11 2.68 18 3.10
5 3.46 12 4.90 19 3.78
6 5.02 13 3.42 20 3.98
7 3.64 14 3.48 / /

6 ZLERIE

(1) FEFHWFE T —MEET 3D FTED R R A B AR
T2, HHEE T IR . m e s

AR5 AR

RS = HERIAAE R S IR | R BLR TR T
PATE AL A5 3 b R BLR SRR SRS
I bR EAR AR B S S A B0 P R B
3D ATEIRUE IR AT G A0 3] 453 | R AR g A
PRI R N BRI 4 R BRI 5 ) , i [l Ak
JE A5 B 4 T R AR EL ; fe J5 SR T S LA 122 45 T vt i
B P PR | BT A5 500 S AR

ZHET 3D FTENAY F A B il 1 T 2R HI 3D
FTENEOR B4 3D FTEN U A4 B 2L | K A7 A% 4 J A
HA 3 FA 0, Dol S L3 A, AT DR | 28 B b S
WAL ZI R/ SRS % 5 1, B Ry
PR A5

(2) AT 3D T EIAY A A B P 1 3 T 25 B
il A5 S AR RS RS BE T35 0. 1 mm , A0 HUARS B ] 3K
Ra6.3 pm,

(3)i%EET 3D FTEN W s B2 PR il 1 T. 2 B
ARG A IE R B T B O R R LIAN 2 T2
AT LA Z 0 T A A AR 8 /M i R i 3

S % 3Lk ( References) :

(1] EEN. 30 EE ORS00 s I i 5 & R R ()],
515 2012,61(4) :347-356.

[2] EEW 9. RP ORISR i R HAFSE [ D], 6% . 1L
BRI T 24 Bt ,2007.

(3] AT, %A, G R ET 0 D R Ak 85
BB H LTS S [ C1//2012 4R34 il BoR [ Brigin
REHE 7S 4 ISR 3 B R R S BGR SC . I [
fREATE] 2012

(4] ZEWEAK BERRE, 38 3. 25T 3D TEH R o FEH
YRS T 2058 [T]. #iladk A 8h1k,2015,37(2)
153-156.

[5] B2, ZHW, kS E. hE 3D TEN ™ LAY PR A &
BB )]. S0 ,2013,29(1) :90-93.

(6] 2k Bk, M BWER,E SHEME 3D ITENEAR K
JHEUIRAFFE[T]. ££ T A 3h1k,2015,34(6) :52-55.

(7] SR2F3C, R B 2,55, SRy Rl BG4 T
ZRIWFSE[ )], PE LSl AR F 47,2007 ,41(1) :87-90,95.

(8] XUJHR, M s, 2Tk, 25, Husk [ 4k B 42 e i 38 e i [ 1k
RGO PEREL ) ]. BRI LR . 201321 (4) :54-57.

[9] P&V, FAERK 8 K 5. S ERIR DA T 8
HAR BT[], BRI SR A ,2007,33(6) :65-69.

[RiE: ]

HS T, R TR 45, BT 3D FTEAY BEO AR MR TR PR i TS ()] AL TR ,2016,33(4) 1434 - 437.
SHAO Zhong-kui, JIANG Yao-lin, HE Chao-hui, et al. Rapid wax injection mold manufacturing process of centrifugal pump impeller based on 3D printing tech-

nology[ J]. Journal of Mechanical & Electrical Engineering, 2016,33(4) :434 —437.

(UL TAY 2435  hitp ://www. meem. com. cn





