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Characteristics of Hydraulic Control System for Using Driving the
Composite Connecting Rod Mechanism Rolling
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Abstract; Because of the present problems such as complex mechanical rolling shear mechanism with
crankshaft connecting rod, heavy weight of device and high cost, a composite rod shear with the PR-8R-
PR I -level groups driven by hydraulic cylinder was designed. Through the establishment of composite
linkage position loop equation, moment balance equation, hydraulic control system model, the locus
curve of component and the displacement of hydraulic driver element, the parameters of dual-chamber
balance force and the transfer function of hydraulic control system, were calculated. Theoretical and
experimental results show that the hydraulic servo control system model can meet the feature requirements
of recapitulation rolling track of linkage, and the structure design of such mechanism and its
comprehensive analytical data are feasible. Meanwhile, the hydraulic servo control system has strong
robustness and self-adaptability, which can achieve higher compensation precision under complex and
harsh conditions, and the method of asymmetrically-controlled valve to control asymmetrically-controlled
cylinder can effectively solve the reversing impact of the shear mechanism to drive hydraulic eylinder.
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Fig.1 Mechanism of hydraulic rolling-shear
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Fig.2 Principle of unsymmetrical cylinder

controlled by servo valve
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Fig.3 Hydraulic system
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Fig.4 Kinematic paths of point C
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Fig.8 Reversing impact of unsymmetrical
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Fig. 9 Position data of cylinders at different plate
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Table 1 Position data of cylinders at different plate
Sk ./ S,/ h =30 mm h =40 mm h =50 mm
Ve mm mm S/mm S,/mm S¢/mm §,/mm S/mm §,/mm
0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
0.5 54.29 0.00 54.2 0.0 53.4 0.0 52.8 0.0
1.0 111.26 0.00 107.1 0.0 106. 7 0.0 104. 7 0.0
1.5 170. 40 0.00 165.2 0.0 164. 8 0.0 163. 4 0.0
2.0 215. 80 0.00 210.4 0.0 209.1 0.0 208. 6 0.0
2.5 277. 60 36.32 275.2 34.4 273.8 33.7 269. 4 33.2
3.0 340. 20 86. 76 336.8 83.4 334.7 81.6 332.8 79.7
3.5 340. 20 139.12 335.9 137.6 334.2 135.7 331.7 133.4
4.0 277. 60 193. 03 273.8 190. 2 272.1 188.2 270.5 186. 8
4.5 231. 20 234,27 227.7 231.1 225.2 229.6 225.6 227.8
5.0 170. 40 188. 48 165.5 184.2 163.7 182.7 164.2 180. 8
5.5 111.26 146. 52 108.7 143.6 106. 8 140. 8 105.5 138.9
6.0 54.29 105. 46 52.6 102.4 51.9 101.3 50.2 100. 2
6.5 13.29 75.37 12.8 72.7 12.5 71.2 12.3 70.5
7.0 0.00 36.32 0.0 35.6 0.0 34.8 0.0 33.9
7.5 0.00 0.00 0.0 0.0 0.0 0.0 0.0 0.0
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Table 2 Reserving pressure data of cylinder at different plate

h =30 mm h =40 mm h =50 mm
i Pk - mae” MPa Pk -mn/ MPa Pk -mae/ MPa Py - min/MPa Px - ma/ MPa Px-min” MPa
0.0 0.00 0.00 0.00 0.00 0. 00 0.00
0.5 7. 64 0. 00 8.98 0.00 12.13 0.00
1.0 9.82 0.00 11. 89 0.00 15.76 0.00
1.5 11.23 0. 00 13.77 0.00 18. 11 0. 00
2.0 14. 64 0.00 18.32 0.00 23.80 0.00
2.5 18.23 6.58 23. 11 8. 18 29.78 10.27
3.0 21.86 7.05 27.95 8. 80 35.83 11. 05
3.5 22.77 7.65 29.16 9. 60 37.35 12.35
4.0 23.45 10. 26 30.01 13.42 38.48 16. 60
4.5 21. 84 9. 04 27.92 11.45 35. 80 14. 37
5.0 21.29 8.26 27.18 10. 41 34. 88 13.07
5.5 23.31 7. 46 29. 64 9.35 37.95 11.73
6.0 18. 85 6.96 23.93 8.68 30. 82 10. 90
6.5 11. 57 5.77 14.23 7.09 18. 68 8.92
7.0 7.26 4.19 8.48 4.98 11.50 6.28
7.5 0.00 0.00 0. 00 0. 00 0. 00 0.00
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Fig. 10 Full hydraulic rolling shear and shear plate section
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