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Reducing Clamping Force Requirements via Virtual DoE
	
SIGMASOFT® finds optimum gating to reduce injection pressure 

SIGMASOFT® Virtual Molding helps to find the ideal gating position to reduce injection pressure, and thus clamping force. With the new Autonomous Optimization and the included virtual DoE, SIGMA can minimize the molding costs and improve process profitability analyzing hundreds of possible set-ups and finding automatically the optimum solution.
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Figure 1 – A molder wanted to switch production of an injection molded part from a 700-ton machine to a 500-ton machine. Via virtual DoE it was possible to modify the position of the injection points. Thereby SIGMA found amongst over a hundred possible gating configurations the one that reduces pressure demand most, and thus minimizes clamping force (green mark). 


Reducing Clamping Force Requirements via Virtual DoE

Aachen, May 21st, 2019 – Every molder is faced with the decision of finding the optimum gating for any molded part. While the formation of weldlines, flow marks or air entrapments may be predominant criteria guiding the positioning of an injection point, a far less common practice is to choose the optimum placement of the gating to reduce the injection molding pressure. 
This is, however, a substantial criterion from the economic point of view. A placement of the injection gate that increases injection pressure will imply the need of a larger clamping force, and the higher filling pressure will also shorten the life of the mold. 
The Autonomous Optimization technology, available in SIGMASOFT® Virtual Molding, eliminates trial-and-error approaches in the design process, and allows running a substantial number of iterations to find the optimum gating placement for an injection molded part; which is less obvious as the part complexity increases. 
An automotive interior part, with an approximate weight of 0,5 kg, was to be molded with a cold runner and two injection gates. The initial simulations showed that the required clamping force was around 540 tons. However, the plant only had machines available in 500 or 700 tons, and the molder reached out to SIGMA Engineering, looking for a solution to reduce the machine size, in order to make the larger machines available for another project. 
SIGMASOFT® engineers determined, together with the customer, that it was possible to modify the position of the injection gates. Using the Autonomous Optimization technology, a virtual DoE was set up. In this case, the objective was to reduce injection pressure; the variable to modify was the position of the two gates. In total, 120 experiments were run to find the minimum injection pressure. 
The best and worst gating positions, from the point of view of injection pressure demand, are shown in Figure 1. Thanks to Autonomous Optimization, the pressure was reduced by 27% in this application. As a result, the clamping force demand was reduced by 50 tons, and it was possible to use one of the smaller machines available in the plant. 
[bookmark: _GoBack]The use of the smaller clamping unit instead of a large one led to lower operation costs per hour for the molder. With a cycle time of 40 seconds and a total number of 250.000 parts in the project, the molder was able to save about $40.000 in project costs due to the change of the gating position.  


SIGMA (www.sigmasoft.de) is sister company to MAGMA (www.magmasoft.de), the world market leader in casting process simulation technology based in Aachen, Germany. Our SIGMASOFT® Virtual Molding technology optimizes the manufacturing process for injection molded plastic components. SIGMASOFT® Virtual Molding combines the 3D geometry of the parts and runners with the complete mold assembly and temperature control system and incorporates the actual production process to develop a turnkey injection mold with an optimized process. 

At SIGMA and MAGMA, our goal is to help our customers achieve required part quality during the first trial. The two product lines – injection molded polymers and metal castings – share the same 3D simulation technologies focused on the simultaneous optimization of design and process. SIGMASOFT® Virtual Molding thus includes a variety of process-specific models and 3D simulation methods developed, validated and constantly improved for over 25 years. A process-driven simulation tool, SIGMASOFT® Virtual Molding provides a tremendous benefit to production facilities. Imagine your business when every mold you build produces required quality the first time, every time. That is our goal. This technology cannot be compared to any other simulation approach employed in plastics injection molding. 

New product success requires a different communication between designs, materials, and processes that design simulation is not meant for. SIGMASOFT® Virtual Molding provides this communication. SIGMA support engineers, with 450 years of combined technical education and practical experience, can support your engineering goals with applications specific solutions. SIGMA offers direct sales, engineering, training, implementation, and support, by plastics engineers worldwide.
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