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 Abstract. The paper presents the entire process of designing and optimizing an injection mold for a 

polystyrene plastic anchor. The design process begins with a comprehensive market study of the 

polystyrene plastic anchors available on the Romanian market, and the results of this study are then 

used for the creation of a new model of anchor. After this first stage of design, the resulted model is 

optimized in terms of the injection process using the simulation software Autodesk Moldflow 

Adviser. After establishing the final form of the polystyrene plastic anchor, the mold is designed in 

Catia V5 using a series of standardized components. Manufacturing set-up is done in Catia V5 and 

Cimatron. In the end, the validation of the mold is performed using the injection machine Haitian 

Mars 2-2500. 

Introduction 

Extruded polystyrene insulation boards are used for thermal and acoustic insulation of buildings, 

they are fixed inside or outside walls with a special adhesive and special anchors such as those 

shown in figure 1. 

The anchors for polystyrene are 

composed of two components: the actual 

anchor and the pin that is inserted inside 

the pin in order to fix it on the wall.  

The anchors for fixing polystyrene 

are longer than normal ones and the side 

that actually secures the polystyrene is 

very large compared against the body of 

the anchor. 

They are manufactured only using 

the injection molding process and they 

should have a very good thermal 

stability (typically between -35 °C and 

80 °C) to ensure the stability of the 

mounted polystyrene boards in any 

season. 

For designing the mold, which is the 

subject of this paper, a new anchor was 

designed using the following initial 

technical specifications:  

• the anchor and the pin must be 

injected together 

 
Fig.  1 Polystyrene plastic anchors from Romanian 

market 

• the pin must detach easily from the anchor when the assembling is done 

• total weight does not exceed 8 grams, the average weight of anchors on the Romanian market 
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• the head of the anchor must be flat on the side where the polishing plaster coat is applied and 

reinforced on the opposing side in order to withstand the hammer hits during the mounting 

process 

• the holes in the anchor’s head do not exceed 50% of it’s surface 

The data presented above was obtained after a study of the existing products on the Romanian 

market and a focus group with users. The model of the designed anchor is presented in figure 2, also 

a mold will be designed for the anchor so that it can be manufactured from recycled material.  

 
Fig.  2 Designed polyestere anchor  

Method 

In order to design the mold the tandem Catia V5- Moldflow Adviser was used in the succession 

presented in figure 3, the combination used can be found also in [1,2, 3]  .  

In the first stage of the algorithm the design and technical specifications are established, 

followed by obtaining a preliminary 3D model in the second stage that is created according to those 

specifications.   

The third stage using a solution dedicated to the simulation of the injection process the 3D model 

is tested in order to verify that it fulfills the minimum requirements regarding a constant thickness 

of the walls and the draft in the surfaces in order to facilitate the removal of the product from the 

mold. After the analysis if there are deviations from the nominal thickness or undercut angles the 

process will revert to the design phase and there problems will be corrected.  

In the forth stage a simulation of the injection process is made in order to verify that the process 

is done correctly which can negatively influence the quality of the injected product. If there are 

problems detected in this stage they can be rectified only after, by modifying the 3D model. 

In the fifth stage the number of cavities and the injection machine for which the mold will be 

designed are established. These two elements have a strong correlation and are determined through 

an estimation of the components that will be injected, an estimation of the productivity and the 

assumed costs to manufacture the mold as shown in [4,5]. 

Stage six is a design stage where the 3D model is defined, a model that contains a number of 

components that is equal to the number of mould cavities determined in the previous step, after 

displaying them in a consecrated position in mold manufacturing the parting line will be determined 

and the two surfaces that will represent the two active components [4,5]. 

In stage seven a simulation will be made that will allow the dimensioning and designing of the 

injection system taking in account the properties of injected material [6,7].  

Stage eight represents a pre dimensioning of the mold’s temperature system, (cooling/heating), 

and verifying it through simulation. In this stage an estimation of the cycle time is obtained that 

determines the productivity of the mold as shown in [2,3]. 
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Fig.  3 Algorithm for mold design 

After establishing the parameters of the cooling system the ejection system is dimensioned and 

the next step will be the simulation of the deformations of the entire assembly, after analyzing the 

results obtained a decision could be made to modify the 3D model with reinforcing elements that 

will help keep the required shape of the components after being removed from the mold. 

After following all the stages presented above, the designing of the actual mold can be done 

using a structured approach step by step as is presented in [8] and [9]. 

 Based on the information obtained up to this point, the standard blanks that will be used                                    

can be chosen and also the components of the auxiliary systems of the mold can be chosen such as 

the driving system of the mould cavity, the system that counts the cycles, thermocouples, etc. 

Results 

3D modeling of the anchor (Fig. 2) was done in Catia V5 in the module Functional Modeling 

Part which is a special module dedicated to modeling plastic components manufactured using the 

mould injection process. Using this module the component can be modeled with pre-determined 

draft angles for the faces that require this and with a constant thickness of the wall. In the analysis 

step using Moldflow Adviser the results obtained (Fig. 4) confirm that the component is correctly 

modeled and prepared for the next stage. 

In the next stage the filling process was analyzed in case of a mold with only one mould cavity. 

This step is important from a quality point of view of the filing for the designed anchor. Figure 4 

presents the result of the filing process (0.9 sec at a pressure of 180 MPa) and a confidence of fill 

where a degree of 100% was obtained. 

After the quality of the filling is verified the next step is the simulation of the injection process in 

order to determine the optimum injection parameters, the so called molding window (Fig. 6). In 

case of the anchor the optimum injection process can be obtained at a melt temperature 231 °C  and 

a mold temperature of de 51 °C, in these conditions the filling time will be around 0.8sec. With 
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these values the next step is the simulation of the injection process to obtain the necessary pressure 

and an estimation of the quality of the component. In this case the required pressure is 37.8 MPa 

and the estimated quality is very good for 90.3% and average for 9.69%. 

 

 
Fig.  4 Results obtained in Moldflow – Design adviser: Nominal wall thickness and Draft angle 

 
Fig.  5 Fill time and Confidence of Fill in case of plastic anchor 

 
Fig.  6 Molding window, Quality Prediction and Injection pressure simulation results 

After obtaining the parameters presented above the next step is determining the number of mould 

cavities. In the case presented the number of mould cavities was determined taking into account the 

weight of the anchor, the machine on which the mold will be made (the distance between the 
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columns gives the maximum dimension of the mold) as well as the volume of a shot. The obtained 

result led to a number of 8 (eight) mould cavities. 

In the next step a simulation for the filling time is made in case we use 8 mould cavities (Fig. 7), 

the obtained result indicates 1.7 s for a complete fill.  

For dimensioning the cooling system the Cooling quality analysis was used (Fig. 7). Using this 

analysis after many integrations the diameter of the cooling lines was obtained, 10mm, a flow rate 

of 10 liters / minut at a temperature of 17 °C. 

 
Fig.  7  Fill time and cooling quality in case of mould with eight cavity 

Figure 8 presents the injection network used to fill the eight cavities, the ejection system as well 

as the insert that will be used to create the inside of the anchor. 

 
Fig.  8 The injection network (left), ejection system and the insertions for the interior of the anchor 

 

 
 

Fig.  9 Exploded view of the mold and aspects from the manufacturing process 
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After obtaining the necessary information the next step was designing the mold. This was done 

using modules from Catia V5, mostly: Generative Shape design, Core and Cavity Design and Mold 

Tolling Design. Figure 9 presents an exploded view of the mold and aspects from the manufacturing 

process. 

Summary 

This paper presents a validated method for designing injection molds for plastics based on the 

use of simulation as the main tool for dimensioning the mold. The designed mold was manufactured 

and operates according to the parameters estimated in the design process. We use simulation for 

establish the most important parameter of the mold. The mold manufacturing was done according 

with CAD model and after first series of plastic part anchor injected in the mold we can affirm that 

the mold offer quality and productivity estimated in the design phase. 
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