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Complete balance analysis and partial balance optimization design on
swing force for variable frequency press
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Abstract: The balance design of swing force for a variable frequency press based on zero coupling degree plane six-bar mechanism was
made. Firstly, the freedom degree and coupling degree of the mechanism were analyzed and calculated. Then, on the basis of position
analysis, the displacement, velocity and acceleration curves of slider were obtained in turn. Finally, the counterweight obtained by the fi-
nite position method was added to realize the complete balance of swing force for the mechanism, which was verified by the total center of
mass and total swing force curves of balanced mechanism. In addition, based on the actual situation, the partial balance optimization de-
sign of swing force for the mechanism was carried out, and the optimal counterweight value within the set range was obtained by genetic al-
gorithm. The results show that the variation amplitude of the center of mass curve in x and y directions decreases by 52.2437% and
8.9392% respectively, and the variation amplitude of the total swing force curve in x and y directions decreases by 49.4924% and
2.7584% respectively, verifying the validity of the partial balance optimization.
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Fig. 1 Mechanism diagram of variable frequency press
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Fig. 2 Displacement curves of slide along y direction
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(a) Center of mass curves along x direction
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Fig. 6 Total swing force curves of mechanism before and
after complete balance
(a) Total swing force curves along x direction
(b) Total swing force curves along y direction

(c¢) Total swing force curves
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Table 1 Constraints satisfied by design variables

S8 ¥l

m, " /kg 605. 496 ~ 1009. 16
m, " /kg 55. 536~ 166. 608
py " /mm ~286~-143

Py /mm ~192~-48
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Table 2 Optimal values of design variables

28 A

m,; " /kg 605. 496
m, " /kg 55.536

py " /mm -143

ps " /mm -125.997
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Table 3 Counterweight positions of complete balance and

partial balance under same counterweight mass (mm)
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n -141. 1492 -143
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Table 4 Counterweight mass of complete balance and partial

balance of at same counterweight position (kg)
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Fig.7 Total center of mass curves for mechanism before and after partial balance

(a) Center of mass curves along x direction

(b) Center of mass curves along y direction

(¢) Total center of mass curves
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Table 5 Optimal amplitude of partial balance for

total center of mass

BB E W RME/ mm e/ ME/mm W2/ mm  n/%
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Fig. 8 Total swing forces curves of mechanism before and after partial balance

(a) Total swing force curves along x direction
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Table 6 Optimal range of partial balance for total

swing force
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(b) Total swing force curves along y direction

(¢) Total swing force curves
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