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Structural design and finite element analysis of spinning granulator based on SolidWorks

Simulation software

YIN Shuaishuai, SHI Genggiang, SUN Xuyang, LI Zhanwei

School of Medical Instrument and Food Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China

Abstract: By summarizing the advantages and disadvantages of other granulators and analyzing market demand, a novel

spinning granulator is designed by SolidWorks. After the structural design of the granulator is completed, the size assembly of

the spinning granulator, the selection of spinning knife material and the stress distribution of screen mesh are analyzed by the

finite element analysis of Simulation. Finally, the size optimization of each part is carried out to obtain a granulator that can

be used for actual production. Mortises and tenons are used for the connection and coordination between the parts of the

granulator, which greatly facilitates the disassembly. The proposed structural design is based on the principle of "easy to

assemble and disassemble, clean, use, etc., reducing the wear caused by the disassembly, realizing modular production, and

having high utilization rate", which provides a reference for the optimal design of spinning granulator in the future.
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Fig.1 Structure of spinning granulator
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Tab.1 Preliminary simulation parameters of screw spinning tool

SHAL R BE Hf
AR 2.1e+011 N/m?
LRE/WIY 8T 7.9¢+010 N/m?
J 7700 kg/m?
K 5 723825600 N/m?
Jet IR 3 620422000 N/m?
Nk 22 E 1.3e-005 K

fr 50 W/(m-K)!
L 460 J/(kg K)!

LIRES (men)
1.0768+006
l 2.8660+005
| 93694005
. 807264005
. TATSE+00S
. 62704005

5381040005

L AdBde+00s
N aseeesoes
| 268184005

170484005

BI690-+004

7—- 6.238e-007
3 SZAFBRE NS R

Fig.3 Static displacement analysis of spinning knife
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Fig.4 Static strain analysis of spinning knife
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Tab.2 Improved simulation parameters

e HifH LiXDs
PR 1.05e+011 N/m?
GREWIT R 4.5¢+010 N/m?
T 4510 kg/m?
KR 550 000 000 N/m?
it e 500 000 000 N/m?
R S 9e-006 K
Frs 17.2 W/(m-K)!
e 530 J/(kg-K)!
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Fig.5 Comparison of displacements before (a) and after (b)

improvement
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Tab.3 Parameter setting of screen mesh

2 K Hofi
A 1.15e+011 N/m?
GREW 8 4.9¢+010 N/m?
rigiigi )y 4730 kg/m?
K B 900 000 000 N/m?
JE 45 )3 875 000 000 N/m?
JeE R B 810 000 000 N/m?
BNk 2L 8.6e-006 K
PR 10.9 W/(m-K)!
b A 495 J(kg-K)"!
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Fig.6 Static stress analysis of screen mess
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Fig.7 Static strain analysis of screen mess
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Fig.10 Engineering drawing



2 R SolidWorks Simulation

- 227 -

4 % &

ASCHIHH SolidWorks #4547 T Jié e =X il R AL
B 5T, Al A SolidWorks Simulation J8 4 X
PRt R i 2R AL AT T 07 ELRTLURI A BR T 43
B, A5 30 1 & A0 R T 53 A FOBAB G B, 6 EATTHY
SER ST HEAT T G R Ak, At i i 4 DR AL S5 B
HAUH A DI 1E o

FEA R 25 DR LB A R — A B
AR FAFR A 25, 7 (B4R, &) T . R HLIE
JE 7755 1 DX 42 i TR A O, A7 i ] A A A P R K
P R PR L MR 2N R T B R i 4 A9,
FR Bt Ok BT s 3 5] KA, 2 R

AT, B T DAET DR S RN 2 R
AR R A = PR T O —Fh e R, QSR SR AV AT
DAFAT SEBRAE 7

(&% 30Hk]

(1] BEF . B EHAT LIRS T B %4k /) R 425 [EB/OL .
[2018-02-13 ]. https://www.qianzhan. com/analyst/detail/220/180213-
34287707. html
LU L Q. Analysis of China's pharmaceutical industry status quo
China's pharmaceutical capacity continues to improve[ EB/OL]. [2018-
02-13]. https://www. qianzhan. com/analyst/detail/220/180213-
34287707. html.

(2] 4+7 3 25 50 45 W R W A GY-YD2018-1[Z 1. db7%: B 7
~E,2018.
4+7 Urban drug centralized procurement documents: GY-YD2018-1
[Z]. Beijing: Joint Procurement Office, 2018.

(3] fKikde, Bapts. Tk Z5AF[M]. AL b E R AR, 2001:
161-177.

ZHANG R H, TU X D. Industrial pharmacy [ M |. Beijing: China
Medical Science and Technology Press, 2001: 161-177.

[4] Aaziu. 8B5S 4 [ EB/OL]. http:/www.kxcq.com/Detail.
asp?t=5&ldx=1711.

KeXu Pharmaceutical Machine. Manual of rotary pressing granulator
[EB/OL]. http://www.kxcq.com/Detail.asp?t=5&ldx=1711.

(5] _bifp R Aol 25 WA PR 8] . B3 R A ZL250/300 7 4% X BURAL

[EB/OL]. https: //detail. 1688. com/offer/1281888218. html?
_server name=www. cntianhepm. cn&visitorlp=101.94.252.74&
server_port=80&from_site=officialsite&spm=a262gm. 8761431.0.-
0.5fc679¢7eVr4VB, 2013.
Shanghai TianHe Pharmaceutical Machinery Company Limited.
Shanghai TianHe ZL250/300 rotary granule machine[ EB/OL ]. https:
//detail. 1688. com/offer/1281888218. html? _server_name=www.
cntianhepm.cn&visitorlp=101.94.252 .74& server _port=80&from_site
=officialsite&spm=a262gm.8761431.0.0.5fc679c7eVr4VB, 2013.

[6] EHR. BB A FEAIL[T]. BAIITAHFE, 2018, 9(22): 54-55.
WANG M G. Innovative research on pelletizing technology [J].
Heilongjiang Science, 2018, 9(22): 54-55.

[7] sidt. B A LB P At R oh 2% [T]. 4k B XALET, 2019
(2):216-217.

LIU S L. Thoughts on tablet technology innovation and industrial
application[ J]. China Health Vision, 2019(2): 216-217.

[8] #ikif, 3T, W BB A3 R AN AT 5 AB[T] FER
A IR, 2018, 39(6): 11-16.

JIANG Q H, SUN'Y, XIAO H R. Mechanism analysis and modeling
on pelletization process [J]. Journal of Chinese Agricultural
Mechanization, 2018, 39(6): 11-16.

(9] k. FRATHF b LR AT a2t b5 B [T ] B H RS 4 2016,
42(20): 72-74.

JIANG X. Design and improvement of screw of single screw extruder
[J]. China Rubber/Plastics Technology and Equipment, 2016, 42(20):
72-74.

[ 10] Dassault Systém SolidWorks Corporation. SolidWorks education| EB/

OLJ. [2019-04-12]. https://www.solidworks. com/zh-hans/media/75.

(%dh . EEH)



