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10 bar / 145 psi

In order to control the molding process during the filling stage the exact position of the melt front must be detected. This 
requires a very fast cavity temperature sensor reaction time for immediate (real-time) transmission of the switchover signal 
to the molding machine. 

With material viscosity variations, the same cavity pressure will result in different melt front positions. For this reason any 
control based on pressure levels is inappropriate for these kinds of applications. A cavity temperature sensor identifies 
exactly when the sensor front is reached, independent of changes in viscosity, pressure or temperature.

Cavity temperature ð the ideal signal for process control

Example sequential molding

Cavity pressure sensor

Switchover pressure: 10 bar / 145 psi

Viscosity $ - Temperature # - Volume # - Long flow distance
Viscosity # - Temperature $ - Volume $ - Short flow distance

Č Different melt front positions T1 and T2

Cavity temperature sensor

Any pressure, any viscosity

Č Melt front always detected at sensor position (SLP, 
     or automatic switchover)!
Č The position of the melt front as well as the position of       
     weld lines can be optimized by setting of delay times

Pressure sensor

Temperature sensor

SLP

T1
T2

1.  Start injection
2.  Automatic opening of nozzle 2
3.  Automatic opening of nozzle 3
4.  Automatic opening of nozzle 4
5.  Automatic switchover to holding pressure
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PRIAMUS cavity temperature sensors

PRIAMUS cavity temperature sensors are calibrated and provided with a serial number 
after manufacturing. Only those sensors which are within certain reaction time and 
amplitude tolerances are accepted. 

The smallest miniature cavity temperature sensor available has a front diameter of 
only 0.6 mm. Itõs small dimensions make it ideally suited for micromolding or optical 
applications.  

PRIAMUS cavity temperature sensors were especially optimized for short reaction time. Cavity temperature sensors which 
have slow reaction times due to their design cannot be used for control purposes.

eDAQTM

For real-time process control (i.e. control of valve gates), not only the sensor must react 
quickly, but also the corresponding electronics. The electronics must be able to handle 
the switching signals both quickly and intelligently.

Å  Up to 128 analog measuring signals
Å  Up to 280 digital switching signals
Å  Up to 260 digital alarm signals
Å  Up to 1540 monitoring parameters
Å  Reaction time general: < 0,5 ms (0,0005 s)
Å  Reaction time temperature: < 3 ms (0,003 s)
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A cavity temperature sensor near the end of fill identifies when the melt reaches this position and switches over automatically 
to holding pressure. Changes in the viscosity or flow speed will therefore be compensated. Switchover can be optimized by 
programming delay times.

Automatic switchover to holding pressure

Cavity pressure sensor
near the gate

Cavity temperature sensor 
near the end of fill

Component 1 (PARI) Component 2 (PARI)

Automatic first / last switchover to holding pressure

Especially in case of family molds, but also in case of 
conventional multi cavity molds, the cavities very often are 
not filled simultaneously.
Cavity temperature sensors near the end of fill detect the 
cavity which is filled first, and the cavity which is filled last.

Depending on the application an intelligent electronics device 
(eDAQTM) switches to holding pressure when the first cavity is 
filled (FIRST) or when the last cavity is filled (LAST).

Example family mold:
òAutomobile door 
handles and rear door 
handleó

Cavity
temperature

sensors
Cavity 1 Cavity 2

Cavity 3 Cavity 4

LAST
switchover signal

FIRST 
switchover signal

Cavity 5
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Injection compression molding

For injection compression molding, the cavity is partially filled before the mold is completely 
closed. When the melt reaches a certain position, the mold inserts close and pack or compress the 
injected melt.

This way unidirectional stress in direction of flow is avoided, the compressed area is widely free of 
stress.

Optical parts are often injection compression molded in order to reduce internal stress on the 
visible surface.

In order to start compression at the right time, cavity temperature sensors measure the arrival of 
the melt front outside of the visible surface. As soon as the melt reaches this position compression 
is automatically started.

Gas assist molding

In gas assist molding, the filling of the cavity must be detected on time in order to start gas 
injection. On the other hand, the position of the gas bubble must be detected in order to stop 
gas injection and to avoid that gas will escape into the gate.

A cavity temperature sensor near the end of fill determines volumetric filling of the cavity and 
starts gas injection automatically. A cavity pressure sensor near the gate determines the arrival 
of the gas bubble due to a pressure increase and stops gas injection automatically.

Cavity temperature sensor
Start gas injection

(Automatic switchover signal)

Cavity pressure sensor
Stop gas injection
(Switchover via level)

Cavity temperature
sensors
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Automatic control of liquid silicone rubber molding (LSR)

Due to the very low viscosity of LSR, different cavities are usually filled quite 
unevenly (A). 
By detecting the position of the melt front, the filling in the cavities is automatically 
balanced (B), in order to ensure the same conditions for the curing process which 
follows. 

Following two processes are possible:

A cavity temperature sensor detects the melt front when it reaches the sensor position.
The shut-off nozzle of each cavity is automatically and individually closed when volumetric 
filling is obtained. Every part in every cavity cures at the same volume.

1. Process without holding pressure

2. Process with holding pressure

Example: Nonreturn membrane 
for infusion pipes (Silcotech)

Cavity temperature sensor

The opening of the shut-off nozzles is controlled by the PRIAMUS Fill & Heat system in a 
way that all cavities are filled simultaneously (delayed opening of the shut-off nozzles in 
every single cavity). Because of the balanced fill process, all cavities are switched to holding 
pressure at the same time which results in curing at the same volume in each cavity.
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