Wilcox EMS (Enterprise Metrology Solutions)

Closing the loop between design, manufacturing and measurement

It would be hard to overstate the impact that CAM, CIM and similar technologies have had on manufacturing operations of all types. By seamlessly linking design and production, these technologies make it possible to produce parts better and faster than ever before, and they continue to get better. This idea of closely connecting design to downstream operations is not just limited to making parts. Wilcox Associates, the world’s leading developer of measurement software, is applying it to solutions that span their customers’ metrology processes from design through final inspection  They have dubbed this methodology Enterprise Metrology Solutions (EMS)

The logic behind EMS is straightforward: to build an interrelated family of software products around a proven, core technology. The end result is a fully scalable, integrated system that companies of all sizes, ranging from small shops through multi-national giants, can use to monitor and manage the quality of their systems. The system works in a way similar to Microsoft® Office. The component products share a common look and feel and are capable of sharing data and in some cases inspection programs among themselves.  

Here’s an overview of what it does and how it does it.

What it does

EMS is a fully integrated system of software components that work together to make it easy for users not only to measure effectively but also to put the resulting information to good use fast. There are five core functions:

1. The control and operation of measurement equipment

2. The development of inspection routines

3. The evaluation of measurement data

4. The generation of reports

5. The publication of information

Not every one of these may be needed for every job, but they are available when necessary. Plus, users can readily configure and reconfigure them to meet changing requirements.

How it does it

Control and operation of measurement equipment – A truly universal metrology system must work on more than just a few types of measurement machines and with more than just a few kinds of probes. Its effectiveness hinges on its ability to support many combinations of machines and devices, and it must allow for various methods of data collection. In addition, the system cannot be static. It must evolve in concert with on-going changes in manufacturing and metrology.

All of Wilcox EMS measurement software interfaces work with a variety of Coordinate Measurement Machines (CMMs), both DCC and manual, and they all work with the standard range of touch trigger and hard probes. That is the baseline. They also support most of the latest contact and non-contact probes, including such devices as laser trackers, analog probes, laser scanners (Perceptron and Metris), cameras, 3D digitizers and the like. In addition, these products do not just work with CMMs: adaptations of the core measurement software are available for CNC machines, vision systems, articulated arms and many other types of measurement machines. 

Development of inspection routines - Writing inspection programs is challenging work requiring a high level of technical skill and knowledge. EMS products provide a wide range of standard and optional tools for remarkably improving programming productivity, program accuracy and efficiency. They allow the programmer to develop and debug measurement routines from CAD models in a powerful, highly tuned graphics environment that provides extensive editing functionality and comprehensive program simulation.

The products maintain a consistent look and feel across applications and functions. For example, setting up a laser scan is very much like setting up an analog scan and developing an NC machine probing routine is comparable to programming a CMM. Once someone knows how to program one type of measurement machine or device, learning how to program another is a simple matter of learning a few new commands.

The subject of programming deserves a bit more discussion.  No matter how skilled the programmer and no matter how capable the software, there is always pressure to do jobs more quickly and to minimize the time spent on the machine writing and testing inspection programs. That’s why off-line programming has always been a popular option. Building upon this idea, EMS includes CAD-resident products that let design engineers build intent into their CAD models in the form of inspection plans. When an EMS measurement software program receives one of these inspection plans, it uses it to build a measurement program automatically. This not only eliminates most of the work, it also makes the process “paperless”, significantly reducing the chance of errors and misinterpretations.

Evaluation of measurement data - There is only one reason to measure a part: to evaluate one or more of its characteristics. These evaluations have to be accurate, and they have to be repeatable. In addition, the user must be able to look at data in different ways. To support this, the EMS components share a sophisticated, flexible analytical engine, certified by the world-renowned Physikalisch-Technische Bundesanstalt (PTB) Institute. The system also offers products for special applications like blade and gear measurement, and most of the measurement modules offer built-in SPC capabilities.  Additionally, all of the programs share a powerful, open database that is easily managed and readily accessible by third party applications.   

Generation of reports - Once the software has measured a part and analyzed the results, it has to generate some sort of report. What the report looks like depends on its audience, and audiences vary. Typically, users output their information in a range of predefined layouts. These include both tabular and graphical formats and allow for some mixing and matching of the two. For custom reports, the system gives users total control over the format of their reports, allowing them to include whatever elements best suit their purpose. The software also offers modules for reporting on special types of parts like gears and blades and some modules have built-in SPC reporting capabilities.

Publication of information - The last thing that EMS has to do is to get reports where they need to go as quickly as possible. There are effective tools for doing that, and they work well. However, early versions had a tendency to be overly reliant on proprietary technology and human intervention. This is changing quickly. The next generation of EMS publishing tools will take full advantage of internet and intranet technologies. With them, producers and consumers of metrology information will be working in a standard environment (i.e.: Internet Explorer). It will be easier for producers to control the distribution of their reports, and authorized users will be able to access them easily without any external help.

In closing
· EMS products are flexible, scalable, and expandable. 

· Manufacturers can choose from a range of compatible products and configure them into systems tailored to their specific requirements. 

· EMS Systems are more than just the sum of their parts. They multiply their value throughout the enterprise by closing the loop between design, manufacturing and measurement. 

· The EMS concept represents the future of metrology. 

