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Simulation and experimental validation of spinning process for
double-cone-shaped copper alloy dosage form cover in
pharmaceutical applications
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Abstract: This paper mainly focuses on the simulation and experiments of spinning process of copper alloy
charge liner. Based on the Simufact/Ansys platform, a three-dimensional finite element model of biconical
copper alloy charge liner spinning is established. The stress and strain distribution of the charge liner,
during the process of power spinning, is analyzed by numerical simulation method, and the conclusion of
analysis is that higher stresses lie in the front area and biconical transition arc area of the charge liner.
Aiming at stress—strain distribution of charge liner after spinning, the influences of spinning wheel
installation angle, radius of the spinning wheel and the spinning wheel feed ratio on the stress and strain
distribution are respectively obtained. The spinning experiments are carried out with the optimized process
parameters, the experimental results show that the size of the charge liner meets the accuracy
requirements, which indicates that the simulation method can play a guiding role in the actual spinning
processing.
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Table 1 Copper alloy main chemical composition

JLHR HarL/ % LR HorI/
Cu 99.96 S 0.01
Ag 0.005 Fe 0.01
Zn 0.01 P 0.005
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Fig.2 Schematic diagram of variable wall

thickness sheet
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Fig.3 Upward spinning wheel track
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Fig. 5 Synchronous fixture design drawings
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Table 2 Spinning parameters for different solutions

Jie e TAE £ B £ 212 R il Nyl

PIES . -

B/() /mm /(mmer ")
1 45 10 0.30
2 60 8 0.30
3 60 10 0.30
4 60 15 0.30
5 60 10 0.20
6 60 10 0.45

2 AR &

2.1 BERTERENET

A SCHET Simufact F & 27 1 SUHEIE 4 & 4
YRR = AT PR OT AL AL N 1K 7 TR o T AR IE T
LGS IR B H A& S bR T2 o LA B
RV R 532 Br T2 5 R el 1: 1, X
B IRTEE R B TG AR R A4k, B Y
HoA AR HL 2 8] BE45 R G 50— 5 Wy AR E 45 LIS
BERBN O 1, RE R ERARE . BN, S
JiE % K w25 Je B WA, BoRE g o] 22 v i &l 8 Jir
7%, BUBER F Sheetmesh (A% %) 435 28 47 %1 4,

T2

T

7 MERHREFRTHER

Fig.7 Finite element model of biconical charge liner
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Fig. 15 Equivalent force distribution
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