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Specific methods for redirecting melt in vertical injection moulding machines 
Dr. Volker Reichert, A&E Produktionstechnik GmbH, Dresden 
 
1. Introduction 
 

Injection moulding machines with vertical clamping units are used to injection coat insert 
components or for large, flat moulded parts. 
Unlike injection moulding machines with horizontal clamping units, the clamping units in 
vertical injection moulding machines are placed vertically on the upper mould clamping plate 
or horizontally on one side of the clamping unit so that the mould sprue bushing must be 
placed in the centre, in the mounting surface of the upper half of the mould, or to the side. 
The flexibility of these machines can be increased by installing hot runner intermediate 
plates. The hot runner leads into the intermediate plate, which is installed between the upper 
or lower machine plate, from the nozzle of the injection unit to the mould sprue bushing. 
This talk explains: 
‐ The differentiation between injection mouldings in vertical machines and the back 

compression technique, 
‐ How hot runner intermediate plates for vertical machines are constructed,  
‐ Differences and similarities with hot runner applications in injection moulds, 
‐ Examples of actual projects 
 

2. Differentiation from back compression technique/melt strand process 
 
In back compression, the melt is placed in the open mould by means of a wide slot nozzle. 
Here, the wide slot nozzle can move to spread the melt over a correspondingly large area of 
the shape-forming cavity. A substrate (e.g. wood/textile strips, film, etc.) is likewise inserted 
in the mould, generally to produce a high-quality surface but also to strengthen the moulding. 
The moulded component forms when the mould closes.This process differs from injection 
moulding in that the melt is cast in the open mould virtually without pressure. In injection 
moulding, the melt flows into the cavity under pressure, causing the moulded component to 
have different properties. However, the corresponding production facilities, especially 
presses, can be constructed differently based on the lower process pressures which arise. 

 

 
 
 

Figure 1: Schematic diagram of melt strand process (back compression) from /1/ 
 
The interview /1/ also explained that this process could not be implemented with vertical 
clamping units, since vertical machines are/were twice as expensive as horizontal machines 
for this application. The process was used to manufacture door panels for passenger cars. 
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3. Hot runner technique  
 

Hot runners are predominantly installed in injection moulds and serve to pass on and 
distribute the melt from the nozzle of the injection unit to the feed point(s) to the injection 
moulding tool. This talk shall not go into the design details and technological details of this 
technique, since it was published in the corresponding specialist literature, e.g. in /2/, /3/, /4/. 
In put it in a nutshell, hot runners in injection moulding tools can be characterised as follows: 

- melt is passed from the injection moulding machine and distributed to the 
cavity/cavities with as little loss as possible 

- blocking/transmission function 
- thermally insulated from mould — "hot-cold separation" 
- dwell time of melt in hot runner must be taken into consideration 
- optimised melt flow — rapid colour/material change 
- permanently integrated, but possible to compensate for thermally-based dimensional 

changes 
Hot runners in intermediate plates from A&E Produktionstechnik are always movably 
mounted. The reason for this is that the connection between the hot runner nozzle and mould 
sprue bushings must be made so that melt cannot escape. A connection which uses a 
convex radius nozzle and a concave radius sprue bushing has proven to be advantageous 
over other nozzle/sprue bushing forms. However, these "curved" forms make it relatively 
difficult to measure the exact distance from the sprue bushing to the clamping level of the 
mould. As a result, the hot runner is movably mounted in the intermediate plate. The 
necessary nozzle contact force for the mould sprue bushing is also generated in the 
intermediate plate. 
If only a few mould changes are expected, it is sufficient, as the mould is being clamped, for 
spring sets to be clamped to the intermediate plate to transfer the spring force to the nozzle. 
If mould changes are frequent and if the moulds being used have different mould sprue 
bushing locations for the clamping surface, the hot runner is placed in a movable frame 
("slide") in the intermediate plate. By using a manually operated control device, the hot 
runner nozzle can execute a maximum stroke of 10 mm in the direction of the mould bushing 
before the force is again transferred from the spring sets to the nozzle. 
However, unlike the nozzle contact force applied by the injection moulding machine, this 
force is permanent (i.e. even in an open mould!) As a result, a reduction in nozzle contact 
force or complete absence of it, e.g. in an open mould space protection, is impossible. Thus, 
the holding force of the mould half on the intermediate plate must also be set according to 
this force.  Figure 2 is a schematic view of the hot runner mount in a movable frame with a 
control device. A video animation shows how the nozzle is positioned against the mould 
sprue bushing and how nozzle contact force is built up. This animation is available upon 
request. 
 

 
 
Figure 2: Simplified depiction of positioning of hot runner in intermediate plate 
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4. Hot runner intermediate plates for vertical injection moulding machines 
 
Figure 3 is a schematic view of the possible ways injection units can be arranged against/in 
vertical injection moulding machines 
 

 
 

Figure 3: Possible ways to arrange injection units on vertical clamping units 
 
Figure 4 shows both options for installing the hot runner intermediate plate in machines with 
a vertical clamping unit and horizontal injection unit. 
 

 
Figure 4: Possible ways to install hot runner intermediate plates 
 
Depending on the plastic being processed and other influencing factors, a closure may need 
to be provided to the sprue bushing of the hot runner as the intermediate plate is being 
installed to the upper mould clamping plate, in order to seal off the hot runner when the 
mould is open — injection unit nozzle shuts down/starts up. 
 
5. Intermediate plates for special injection moulding processes 
 
Of the variety of possible special injection moulding processes, only multi-component 
injection moulding needs to be mentioned here. Figure 5 provides a schematic view of how 
this process can be divided up. The plastic melt(s) are referred to colloquially as 
"components". 
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Figure 5: Schematic diagram of multi-component injection moulding process as described in 
/5/ 
 
Vertical injection moulding machines fitted with at least two injection units can also carry out 
the multi-component injection moulding process. The intermediate plates must then be 
provided with appropriate hot runner inserts for the skin and core melt flows for the 
sandwich/co-injection technology. This process results in moulded parts with a skin-core 
structure as a result of the source flow and due to the relatively poor thermal conductivity of 
the plastic melts /6/. 

 
 
Figure 6: Intermediate plate with hot runner sandwich insert for moulded parts with a skin-
core structure 
 
Other methods exist to influence melt flows passing through the hot runner in the 
intermediate plate, e.g. using a static mixer to improve melt homogeneity when processing 
the colour batch.  
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Hot runners can also be equipped with hydraulically/pneumatically activated nozzle closures 
and sprue bushing closures. Both commercially available products as well as systems 
developed by A&E Produktionstechnik can be used as closures. 
 

6. Selected examples of actual hot runner intermediate plate projects 

Hot runner intermediate plate for attachment to upper mould plate 
An intermediate plate with LxWxH dimensions of 1020x750x150mm was constructed for a 
vertical injection moulding machine with a horizontal injection unit to make it possible for 
customers to realize central injection and angular injection possible. A report of this project 
was appeared in the journal "Plastverarbeiter" /7/. 
By mounting the hot runner in a movable frame, it was possible to achieve a maximum 
nozzle stroke of 10 mm. This stroke makes it possible for customers to operate a multitude of 
their injection mouldings using a nozzle in the hot runner. As a result, nozzle changes are not 
necessary. 
 

 
 

Figure 7: Hot runner intermediate plate 1020 x 750 x 150mm in use 
 
Hot runner intermediate plate on a sliding table of a vertical injection moulding machine 
Another advantage of vertical machines lies in combining them with a sliding table so that the 
moulded part is removed from the open mould outside the clamping unit. 
 

 
 
 
 
 
 
 
 
 
 
 

 
 
 

Hot runner intermediate plate 
Upper mould half 
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Figure 8: Hot runner intermediate plate 2180 x 1750 x 120mm on sliding table of same size 
/8/ 
 
Hot runner intermediate plate for vertical injection moulding machine with injection moulding 
compounder and bolt-on injection unit 
A hot runner intermediate plate was developed and constructed for an injection moulding 
system with an injection moulding compounder and an additional bolt-on (machine 
manufacturer designation) auxiliary injection moulding unit. This plate can be rotated in the 
clamping unit around the vertical axis by 1800 um so that the hot runner sprue bushing is 
connected to either the injection moulding compounder or the bolt-on injection unit. Here, the 
moulded part is removed from within the vertical clamping unit with the mould is opened. 
 

 
Figure 9: Hot runner intermediate plate 900x900x265mm for KM41-400 GXV injection 
moulding machine with bolt-on unit in technical centre of Rosenheim University of Applied 
Sciences /9/ 
 
 
Hot runner deflection plate in production cell for injection coating of organic sheets 
A hot runner deflection plate was constructed for a vertical injection moulding machine with a 
horizontal injection unit, a rotary table and a second clamping unit, to redirect the melt flow 
from the lateral sprue bushing to the centre of the mould. 

Bolt-on 
unit 

Vertical clamping 
unit +  
Hot runner plate 
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Foto: TU Chemnitz 

 
 

Dimension: 1.020x650x100mm 

 
Figure 10: Production cell for injection coating 
of organic sheet /10/ 
 

  
This machine is described in detail in /10/. A video from TU Chemnitz shows the separate 
stages in the production process and is available from the Institute Lightweight Structures 
and Polymer Technolgy upon request. 
 
In all applications, but especially with larger hot runner intermediate plates, the hot runner 
nozzle connection to the mould sprue bushing must receive special attention in order to 
ensure production is and reliable. For customers we recommend monitoring this covered 
connection (covered after the mould has been installed) with a pneumatically operated melt 
leakage sensor. The costs for the sensor and its integration into the machine control system 
are low as compared to the costs which will arise if the hot runner in intermediate plate is 
"sprayed over". 
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AIRTEC     AIRTEC Electronic Unit fitted at the intermediate- 
sensor tube         plate 
       
Figure 12: Melt leakage monitoring system from AIRTEC /10/  
 
 
7. Summary 
 
By using hot runner intermediate plates, flexibility in production can be achieved for vertical 
injection moulding machines as well, since these plates open up additional possibilities for 
use. For example, injection moulds which up to now were used on machines with a 
horizontal clamping unit can also be used on vertical machines with horizontal injection units.  
Hot runners are mounted movably in intermediate plates in contrast to applications where 
they are mounted directly in injection moulds. A secure, leakage-free connection between the 
concave mould-sprue bushing and the convex hot runner nozzle is achieved by making it 
possible to control the stroke of the hot runner nozzle as well as the nozzle contact force. 
Examples are provided to demonstrate the potential of these intermediate plates. 
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