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Abstract: The present study deals with the issue of clamping force control of an injection molding machine

using 2-way cartridge valve based logic circuit. The operating principle for the cartridge valve is described with

its construction and static opening behavior. Basic module circuits are designed first and analysed according to

the basic functions. Then they are combined with a virtual design model for the clamping mechanism to

simulate the control performance of the overall system. The backlash inherent in the mechanism is considered

while evaluating the time-delay in the process of clamping force build-up. The effects of a couple of design

parameters in backlash, i.e. , interval and stiffness have been demonstrated in the time-domain.
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b : viscous damping coefficient of backlash
L : stiffness of backlash

DA, p . - pressures at port A, B, and x

cv : cartridge valve

prv : pressure relief valve

yRel : relative displacement
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Fig. 6 Module F with pressure relief valve

Static Valve Characteristics (Control Range)

Set Pressure pSet 70 bar W
Static Pressure Behavior dpdQ: 133 bar/{l/min v
Control Range Opening _controlKind: parabolic v
Static Valve Characteristics (Throttle Range)

Pressure Drop (Throttle Range) dpThr: 90 bar v
Flow (Throttle Range) QThr 15 I/min W

Fig. 7 Input parameters of relief valve
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Fig. 10 Simulation results
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Table 2 Component specifications

Parameters Value
Piston diameter 410mm
Cylinder Rod diameter 190mm
Stroke 80mm
Displacement 81lcm’
Pump
Rotational speed 1500rpm

Table 3 Parameter values for backlash

Case 1|Case 2 |Case 3| Case 3a|Case 3b

L(mm) 0 5 10 10 10

KL(GN/m)| 0 0 0 | 0278 | 278

Clamping force[MN]

Position[mm]
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Fig. 16 Effects due to interval of backlash
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