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Production Practice of Iron Mold Sand-covered Casting
Process for Robot Arm Castings

ZHU Guo, XIA Xiaojiang, ZHANG Chen
(Zhejiang Institute of Mechanical & Electrical Engineering Co., Ltd., Hangzhou 310051, China)

Abstract: Currently, industrial robots are widely used in various fields, and the quality requirements of robot arm castings
are also increasing. Based on the structural characteristics and technical requirements of the robot arm and combined with
the characteristics of the iron mold sand covering casting process, the iron mold sand covering casting process scheme of
the robot arm casting was designed, which was then optimized by solidification simulation software. The results show that
the optimization scheme of the iron mold sand covering casting process for robot arm castings is feasible, which allows
stable, efficient and clean production of castings to be achieved. The quality of the casting product is stable, with the
qualification rate reaching over 95%, the surface roughness reaching Ra 12.5~25.0 pwm and the dimensional accuracy
reaching CT7, which reduces the production cost and can be popularized and applied.
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Fig.1 3D drawing of robot arm casting
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Fig.2 Schematic of the casting process of the robot arm
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Fig.3 Prediction of shrinkage cavity and porosity
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Fig.5 Section diagram of the inner gate: (a) original process scheme, (b) optimized process scheme

K6 TZkTrs

Fig.6 Optimized process scheme
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Fig.7 Temperature field distribution in the solidification simulation mold filling process: (a) 2's, (b) 8 s, (¢) 12's, (d) 15 s
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Fig.8 Hot spot distribution of solidification simulation of the
casting
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Tab.1 Chemical composition of castings
(mass fraction/%)

C Si Mn P S

3.70~3.90  2.40~2.60 0.10~0.20 <0.03 <0.03
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Fig.9 Prediction of shrinkage cavity and porosity
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Fig.10 The front and back sides of the morphology of the actual
casting

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

i, AR R TR 2 T A

B RF R ARBRE A8 N T8 5 18R 8k
RV B3 T2 ™ HRCTRG BE 2 IDHURE B2 K iy
TR LU D RV v A 3 B S R T R A
W5 5 £ R HI 7 QT450-10 HLas N FE#4, AL
FE A% AR5 B v (0 AR AN AN T o, I FLIS RR S 1 3
P R E A MR RE . 8 O R T AL R AR L
AR 5k B mb 5 TS AT A T, v LA Ak
MR A AR, R A, 4 T R
W4 e AR S A AR, DT T
Al (55 5 71 RV D S i LA N T 1, 3™
i B RRUE R RN R R ROR S S G AL
A LG, LA 2 A 7R AR 2 20%, 15 29 BE TR 20% LA
I BRIP4 as T se S .

S K -

[1] 0= bl 2=, &5 HLE A TR 80T b il i B R BP9 (D).
AR 2014, 35(5): 1092-1094.

LIU F, SHAN Z D, LI L, et al. Research on digitized manufactur-
ing technology for robot arm[J]. Foundry Technology, 2014, 35(5):
1092-1094.

[2] EHUVRE RN T2 M, A5 SR BL R B i R R (D). BN
#,2006, 26(3): 12-20.

HUANG L Q, PAN D J, HE Z M, et al. Sand-faced metal mould
casting process and its development[J]. Modern Cast Iron, 2006,
26(3): 12-20.

[3] WRARAS, BESIHE BRAE b o T2 LN I [I]. B ER R
2000(7): 25-26.

PAN D J, HUANG L Q. Application and technology of foundry
method in permanent mould with sand facing[J]. New Technology
& New Process, 2000(7): 25-26.

[4] WERZRAN, BN, U Bk A Bk BB i B R TR R IR B 0 A
iR ). #5E HAR ,2015, 36(3): 701-705.

PANDJ, XIA XJ, TANGYY, et al. Application of sand-faced met-
al mould casting technology in production of pump valve castings
[J]. Foundry Technology, 2015, 36(3): 701-705.

[5] WEZRZNAREE E/INT 45 Bk AR b 05 i vl 6 R R R 3 56 A 21
7= R I 5 1 H AR, 2019, 40(9): 961-964.

PAN D J, ZHU G, XIA X J, et al. Production and application of
iron mould sand-coated casting in ductile iron brake wheel of ele-
vator[J]. Foundry Technology, 2019, 40(9): 961-964.

[6] & HHE. BRI b 3 K R I]. HLA TR 1999, 16(3): 55-57.
HUANG L Q. Casting technique of sand-lined iron-mold and its
application[J]. Mechanical & Electrical Engineering Magazine,
1999, 16(3): 55-57.

[7]  hasilk VR AR, A0 RE. PR B 04 B R RHLLD]. BLAR S5 2k
2002(1): 43-45.

MA Y C, PAN D J, HUANG L Q. Ductile iron wedge cast in per-

http://www.cnki.net



- 866+

FOUNDRY TECHNOLOGY

Vol.44 No.09
Sep. 2023

[10]

[11]

[12]

manent mould with resin- coated sand facing[J]. Modern Cast Iron,
2002(1): 43-45.

ThER I, B HE WA, AL B B AT R AR 0 O 1 R
K T ZEARAR[I]. AL T2 2013, 30(6): 714-716.

MA'Y C, HUANG L Q, PAN D J, et al. Solidification simulation
and process optimization of carrier with iron mould coated sand
casting[J]. Mechanical & Electrical Engineering Magazine, 2013,
30(6): 714-716.

H ok, R F X EGE 5. 35T MAGMAsoft #5785 39 14 45
T AR #i R 2008, 29(12): 1696-1698.

XIAO R Z, WANG Z P, LIU Z Y, et al. Design of casting process
for steel pump body based on MAGMAsoft[J]. Foundry Technolo-
gy, 2008, 29(12): 1696-1698.

ARIRAR T 00 P RO AR U Bk B R B 3 R i R HI[D]. 1RE
2SR EE,2002(8): 69-71.

LI X D, MA M T. The application of computer simulation in iron
model with sand liner [J] Automobile Technology & Material,
2002(8): 69-71.

BCEEAE RN, B PRI R B HLEL A Y B R D i T[T,
PN T T ,2012, 41(1): 38-40.

ZHAO J H, SONG G, TIAN J. Iron mould coated sand casting pro-
cess for auto engine cylinder[J]. Hot Working Technology, 2012,
41(1): 38-40.

S, BOMR AL BRI B 1 IR S R S i A R R[], B
2011, 60(7): 707-709.

ZHANG L, HAUNG H Z. Production control of gray cast iron

brake drum with sand-lined iron mold casting process[J]. Foundry,

[13]

[14]

[15]

[16]

[17]

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

2011, 60(7): 707-709.

PR3, 3L T CAE HARMY 865 i e i RGBT & T2 AR E[D]. #
Er B R, 2009.

CHEN Y. Casting gating system design and process optimization
based on CAE technology [D]. Nanchang: Nanchang University,
20009.

WORE R = AR A5 BRI T B 2 IR R X 1 5 T Y
SR [J]. ML T2 ,2012, 29(2): 163-166.

HUANG L Q, DONG L Y, PAN D J, et al. Effect of thickness of
iron mould and coated sand on solidification [J]. Mechanical &
Electrical Engineering Magazine, 2012, 29(2): 163-166.

M 22 B ol BT S HUER AR 2 J R v ). AR 8
#,2001(2): 8-13.

LIU G R. Development of computer simulation of casting-forma-
tion process and its application [J]. Modern Cast Iron, 2001 (2):
8-13.

XU AE BRAL S BRI A5 56 (0 U 18] 3o AR B A RL 1 A 7 T
JH[T]. BACHE8K ,2003(4) : 34-36.

LIU R X, CHEN L L, WEI H S, et al. Production application of
casting solidification numerical simulation[J]. Modern Cast Iron,
2003(4): 34-36.

RBSY 2 MV B, PRI EE A5 B0 78 L I A AO(E R UL 5
[J]. BARHE R ,2002(1): 16-20.

XIONG SM, LIUB C, XU Q Y, et al. Progress on numerical sim-
ulation of mold filling and solidification processes of shaped cast-
ings[J]. Modern Cast Iron, 2002(1): 16-20.

http://www.cnki.net



