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Safety Considerations

All design elements of a robotic/ automation workcell should be evaluated for safety issues. Product, process, 
designed and customized equipment, robot and operator tasks, workcell layout, controls and electrical designs, 
etc, need to be analyzed and in some cases integrated in a 
virtual world to ensure safety.  The use of 3D virtual manufac-
turing involving CAD designs, simulated controls and virtual 
robotic and ergonomic simulations is an ever improving and 
continuously growing trend that has helped make human 
machine interactions in the manufacturing sector safer than 
ever before. 

Some of the common analyses and outputs from robotic 
simulation are robot envelope and hard stop information 
generation based on the actual motion of the robot incorpo-
rating all its tasks. This will help system designers to under-
stand the space requirements and placement of safety 
equipment like fencing, safety mats and light screens. 
 
Controls Engineering and Robot Programming

While it is important to validate die cast automation in a virtual environment, it is even more important to ensure 
that controls engineers and robot programmers ensure that safety is an overriding priority.  PLC software needs to 
be capable of ensuring safety checks between software and hardware, proper handshake between the robot, 
press and safety devices.  Safety related items like light screens, perimeter guarding, safe distance calculations, 
robot base limit switches and hard stops should be carefully designed, programmed and debugged to ensure safe 

cell operation.  

Programming the robot is a task that should be in the hands 
of an expert.  While most of the motion is primarily simple 
material handling, there a re situations where delicately 
extracting hot the part out of the die or trimming the 
extracted part requires considerable path teaching skills due 
to part complexity and surface quality requirements.
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Conclusion

The cost savings associated with using 3D CAD based integrated design and simulation tools for die cast system 
design is negligible compared to problems that could occur on the plant floor if the system is not validated prior to 
build.  Time is at a premium during installation, so spending time up front during the engineering phase of a project 
to create a quality system is well worth it.  The benefit of simulation can be realized even after the end of a product 
life cycle because it can be reused to validate the next generation of products and dies into the existing system.  

Convergence of engineering disciplines in the form of PLM to arrive at system solutions is gaining acceptance in 
all areas of manufacturing.  The benefits gained from creating systems in a virtual environment have resulted in 
cost savings that far exceed the capital investment and training costs of implementing PLM strategies. 

Founded in 1989, Applied Manufacturing Technologies, Inc. (AMT) is a leading supplier of complete consulting and 
engineering services, offering single-source engineering solutions to the automation and manufacturing industries. 
The company’s service offerings range from design and simulation to programming, installation and support of 
industrial automation solutions.
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