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Abstract 
 
This report documents the work accomplished during the installation and implementation 
of the in-process Coordinate Measuring Machine (CMM) in Department A.  A wealth of 
knowledge has been gained in solving the many technical issues that delayed the partial 
implementation of this CMM.  The work completed thus far lead to the successfully 
calibrated in-process CMM workstation.  A great deal of current and future work has 
been outlined in the following pages that shall be used as a guide for the full 
implementation of this CMM with  machining processes in Department A. 
 

Summary 
 
This project builds upon the previous work completed in Department B.  In that 
department, engineers had already established an in-process verification tool by utilizing 
the Image 555 and Image 777 CMM workstations.   
 
In order to reduce costs and increase the utilization of the existing two CMM 
workstations, the Image 555 was relocated from Department B to Department A.  The 
relocation was relatively simple and straight forward.  However, the implementation was 
a tremendous challenge that consumed more time than expected and yielded fewer results 
than anticipated.  The first technical challenge was isolating the vibrations in the floor 
generated from adjacent machines.  In Department B, the CMM was located on a separate 
concrete pad that isolated vibrations created by adjacent machines.  In Department A, the 
CMM was placed on the same concrete floor as that of the adjacent turning machines in 
Department A.  In order to isolate the vibrations from the machines a set of isolation 
dampener pads were utilized.  Several different types of dampener pads had to be 
experimented with in order to reduce the vibrations without jeopardizing the stability of 
the CMM.  The final solution to the vibrations and stability control resulted in a mid-
range dampener pad that was used with a slower traverse speed set for on the CMM. 
 
In order to make this CMM more user-friendly for both the operator and the engineer, a 
different type of CMM software system was chosen, Metrolog XG.  Metrolog XG, in 
combination with Silma XG, provides the user with a visual-based programming tool that 
is easier to understand than typical DMIS coding, as was used in Department B.  The 
Metrolog and Silma software allows the engineers to program off-line in a virtual 
simulation to test CMM programs before running the real part on the actual CMM.   
 
Several CMM programs were created for calibration purposes using the new software and 
CMM.  Two products were evaluated and used as an example throughout this report, 
illustrating how the in-process CMM works with the user-friendly software.   
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Discussion 
 

Scope and Purpose 
 
The intent of this project was to install and implement an operator friendly CMM 
workstation for in-process verification of products in Department A.  The justification for 
this project was based upon several machined products in the department that require the 
use of expensive gages, first piece CMM inspection through Precision Measurement, 
and/or difficult to use comparator charts for work piece verification.  The sought after 
benefits of an in-process CMM were immediate and accurate inspection results that could 
be utilized by virtually any machinist in the department once a CMM program/process 
was developed.  Figure 1 illustrates the Image 555 CMM installed in Department A. 
 

 
 

Figure 1:  Image 555 CMM Workstation 
 

Prior Work 
 
This Image 555 CMM was already installed and implemented in Department B, by two 
engineers.  These engineers have successfully developed in-process CMM programs for 
operators to use on products.  Work in Department B continues with the use of a similar 
CMM workstation called the Image 777.   
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Activity 

Installation 

 
Due to the lack of extra floor space in Department A, an existing OGP comparator had to 
be excessed in order to make room for the new Image 555 CMM.   
 
An Industrial Hygienist coordinated the beryllium surface contamination sampling for the 
Department A’s optical comparator.  The results indicated no measureable amounts of 
contamination near or around the proposed CMM work cell prior to installation.  
 
Utility costs, hookup, and transportation were expensed by facilities, as the current 
comparator was slated for excess and the new CMM was simply being relocated inside 
KCP.  No additional charges to the project were accrued for the entire installation, saving 
the project roughly $20K.  Figure 2 shows the final installation of the CMM in 
Department A. 
 

 
 

Figure 2:  CMM Utility Hookup Department A 
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Calibration Procedures 

 
A new calibration procedure was developed through a combined effort by a Numerical 
Control Analyst, an Electrical Technician, and Metrology Senior Engineer.  The previous 
calibration procedure used for this CMM in Department B could not be used because of 
the new CMM software, Metrolog XG.  The following list discusses the personnel 
involved in the development of the CMM calibration procedures and the type of work 
that each contributed. 
 
Numerical Control Analyst  
   
Developed CMM software programs to check the accuracy and repeatability of the CMM 
according to the calibration procedure.  The analyst developed CMM coding for the 
probe tip calibration, ball plates, and Z-plates.  Figure 3 illustrates an example of the 
calibration command prompt as seen in the program by the technicians. 
 
Electrical Technician 
 
The technician was the primary contact for machine maintenance, setting up calibration 
data storage links, troubleshooting, and aided in developing the proper documentation for 
the calibration procedures. 
 
Metrology Engineer 
 
The engineer generated the calibration procedure document.  This document is used to 
call out all of the necessary programs, steps, and equipment required by Metrology to 
verify the accuracy and repeatability of the CMM throughout the entire useful range of 
operation.  
 

 
Figure 3:  Calibration Program Prompt 
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Software Programs 

 
Department B currently uses a software program called PCDMIS which is based 
primarily on DMIS logic.  Engineers write CMM programs for various products that are 
manufactured in Department B.  Once the program is written, the operator is able to run 
the program in ‘operator-only’ mode which safeguards some of the functions of the 
CMM and the program.  The operator-only mode is intended to be a more straightforward 
and simple approach to using the CMM software. 
 
In Department A, a different type of CMM software, Metrolog, was chosen based on an 
early review of the user-friendly programming architecture.  Metrologic Group Inc. has 
been, and still is, successfully used throughout KCP by several engineers and operators.  
However, at any one time there are approximately a dozen different CMM program types 
being used to check a product.  Typically, the type of software used, is based on what the 
CMM machine is capable of running, what the operator knows how to use, or what 
software was provided with the different CMM machine upon original purchase.  
Metrologic was chosen because of the visual off-line programming feature as described 
in the following sections.   
 
On-Line Software 
 
Metrolog XG is considered the ‘on-line’ or ‘at the CMM’ programming tool that 
engineers and operators can use to write programs and verify parts.  The software allows 
the user to visually see on the computer simulation exactly what the adjacent CMM is 
performing.  This software system also is used during the calibration and verification 
routines by maintenance and metrology.  The Metrolog XG software works with the 
Brown & Sharp controller to drive the Global Image 555 CMM to different points based 
upon operator input or program logic.  Figure 4 shows the complete CMM setup in  
Department A with the PC and controller. 
 

 
 

Figure 4:  CMM Workstation in Department A 
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Off-Line Software 
 
The off-line software is what makes this particular software package unique and more 
cost effective for the engineer.  The Silma XG software is essentially the virtual 
duplication of the actual CMM machine in Department A.  This software tool allows 
engineers or programmers to build CMM programs and test their work in virtual reality 
before running on the actual machine using Metrolog XG.  By programming from solid 
models generated in CAD systems such as SolidWorks or Pro-E, engineers are able to 
test an inspection process before a final definition has been established, saving designers 
and manufacturing time and money.   
  
In order to reduce operating costs, a floating license was setup for multiple engineers.   
The convenience of the Silma software allows engineers to work at their desk in order to 
quickly pull up additional programs or converse with other engineers in their department.  
Figure 5 shows the Silma XG software with a modeled representation of the true CMM.   
 

 
 

Figure 5:  Silma XG Software 
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CMM Fixture 

  
Many traditional fixtures such as V-blocks, standoffs, and Kurt vises are inadequate for 
smaller parts with multiple features.  Therefore, due to the relatively large range of parts 
and part sizes in Department A, custom fixtures were necessary as shown in Figure 6.  
The new fixture was designed to allow the CMM to probe all of the necessary features 
without contacting the fixture or repositioning the part.  With a slight modification, the 
fixture below was adapted for two parts that are part of active programs at KCP and will 
benefit from the use of an in-process CMM. 
 
Plunger Valve  
Piston 2Z Valve 
 

 
 

Figure 6:  CMM Dual Use Fixture 
 



15 

In-Process Implementation 

 
The immediate need and further justification for this CMM stems from small parts such 
as the Plunger Valve and the 2Z Valve as previously discussed.  The complexity of these 
parts along with the tight tolerance on several of the features requires a highly accurate 
turning center or lathe such as the Star machine as shown in Figure 7.   
 

 
 

Figure 7:  Department A Star Lathe 
 

The tight tolerance of the many features and the relationship between each feature is what 
can make manufacturing difficult and expensive.  In order to hold the tolerance and 
relationships between multiple features, several turning and live tools must be accurately 
synchronized with one another within a few tenths of an inch or less (0.0002”).  This is 
achieved on the 11-axis Star Lathe (as shown in Figure 7), which is comprised of two 
turning centers and several live tool centers that can be positioned to machine much like a 
mill.  Typically, the only way to verify that the different tools are properly setup and 
synchronized to another is to cut a part and measure the features with respect to one 
another.  This process is time consuming and the tools can be difficult to adjust based 
purely on inspection results.  Traditionally, a practice part made out of brass or some 
other softer scrap material is machined and then verified 100% through Precision 
Measurement, comparator, gages, and/or hand micrometers.  But once the practice part or 
production part is removed, it is virtually impossible to return the finished part to the 
same location and orientation in order to continue machining.  Therefore, the operator 
only has one chance to cut a part correctly before the part is inspected.  Figure 8 shows 
the multiple tool holder positions and turrets that are required for such a part. 
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Figure 8:  Department A Star Tool Holders and  Live Tooling 
 
The in-process CMM has the capability of providing the operator with accurate and 
instantaneous feedback based on the previously cut part.  Thus, once the operator has 
properly set up the machine and is capable of running, only minor offset changes should 
be needed to compensate for tool wear and inexact setups.  The quick turn around time 
associated with the in-process CMM eliminates the need for expensive gages or 
downtime waiting on first piece inspection from Precision Measurement. Figure 9 shows 
the features of the Plunger Valve that are critically orientated to one another as 
manufactured on the Star Lathe with live tooling as shown in Figure 8. 
 

 
 

Figure 9:  Solid Model of Plunger Valve  
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The fixture and part were first modeled in SolidWorks and functionally proven using the 
off-line CMM programming software, Silma XG, for clearance and positioning.  Based 
on the successful simulation in Silma, the actual fixture was fabricated to match the 
model size, shape, and function.   
 
Figure 10 illustrates an example of the contact points where the probe touches the part in 
order to record values in the Silma software.  The placement and orientation of these 
touch points coincides with the proper dimensioning of the part, known as Geometrical 
Dimensioning and Tolerancing (GD&T).   
 

 
 

Figure 10:  Silma XG Simulated Probe Touch Points 
 

Running CMM Programs 

 
The sole purpose of this ADAPT project was to implement a user-friendly CMM for 
operators to use on a regular basis.  Typically engineers and machinists do not posses the 
in-depth training or technical know-how required to run a CMM, therefore clear and 
precise instructions are necessary.  The procedures or instructions can be documented 
directly in the MES work instructions following a machining process, or as an attached 
word document such as a Special Work Instruction.  Typically, an attached word 
document allows the engineer to go into further detail and to organize instructions with 
illustrations in order to connect with the operator.  Upon opening an attached word 
document from MES, the operator can print off the instructions required to utilize the 
CMM.  As an example, the following instructions shall cover the following procedures 
that are required to inspect products on the CMM.  Future work will involve the 
standardization of special work instructions for all engineers to follow. 
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Rough Outline: 
1)  Power up the CMM 
2)  Turn on the computer and log in 
3)  Load the required CMM program 
4)  Setup the fixture correctly 
5)  Calibrate the appropriate probe(s) 
6)  Run the CMM program 
7)  Interpret the results 
 
Example Program 
 
Once the procedures listed above are followed and the CMM program is opened, the 
program will prompt the operator to position the probe according to the illustration. 
Figure 11 is an example of a CMM prompt embedded in the program. 
 

 
 

Figure 11:  Silma XG Setup Prompt 
 
Once the operator presses the continue button, another message will pop up on the 
computer monitor with an illustration to direct the operator to position the probe above an 
illustrated feature.  The instructions and illustration are intended to ensure that the fixture 
is located in an approximate location that enables the program to find the exact location 
via an automated probing routine.  Figure 12 shows an example of the positioning prompt 
popup illustration. 
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Figure 12:  Silma XG Positioning Prompt Illustration 
 
 
If the probe is in the correct position when the program starts the automated probing 
cycles, the CMM will perform a series of moves and probe touches that will locate the 
exact position of the fixture and part.  At this point, the operator will not be required to 
perform any additional tasks until the CMM program is complete and all of the part 
features have been verified.  For example, when the program begins the probing routines 
the CMM will move about the table in different directions and probing orientations in 
order to touch the various features.  As a cautionary note, the operators are first instructed 
to run the program at a slower speed until they are familiar with the program.   
 
Several probing touches are required in order to locate the part exactly.  Once the fixture 
and part have been successfully located within the tolerance of the rough probing 
parameters, the part is then measured with many more points in multiple orientations to 
ensure that the true dimensions are captured.   
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Figure 13 illustrates some of the probing points taken to locate and orientate the part 
coordinate system so that all proceeding points are based upon the actual position and 
orientation of the part.  This ensures that all measurements are related to the same point 
on the part as shown on the drawing.  This automated probing also ensures that multiple 
operators can place each part in roughly the same location knowing that the CMM will 
properly locate and orientate the part coordinate system for inspection. 
 

 
 

Figure 13:  Silma XG Orientation Probing 
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Generating Reports 

 
An inspection report is available for each successful CMM program run in order for the 
operator to review the results.  The optional Print Editor feature in Silma XG allows the 
engineer to customize the report in order to focus attention on certain features, illustrate 
problem areas, or make quick comparisons to Precision Measurement as shown below. 
 
Figure 14 shows an example of the final report based upon the CMM inspection in the 
Silma software.  Note, the values all show nominal dimensions based on the virtual size 
of the part as generated in SolidWorks.  In contrast, when the same CMM program is run 
in Metrolog with a production part, the inspection results reflect the actual dimensions 
and deviations from nominal.  The format and look of the report is standard on both 
Metrolog and Silma.   

 
 

Figure 14:  Silma XG CMM Report 
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Technical Challenges 

 
Over the course of this project (FY08), there have been a series of stability problems and 
repeatability issues that have limited the implementation of this CMM in Department A.  
However, KCP maintenance and engineering personnel have learned a great deal about 
the design and operation of the Image 555 CMM by troubleshooting and repairing the 
ongoing problems throughout the project. 
 
This CMM was originally setup in Department B for operators to use as an in-process 
verification tool.  The initial setup in Department B was performed by trained technicians 
from Image Inc., maker of the Image 555.  The relocation and setup in Department A was 
performed by KCP’s maintenance and equipment personnel who have a broad range of 
experience in working on CMMs of all sizes and makes.  Therefore, KCP’s equipment 
personnel do not possess the same level of understanding and technical know-how for 
installing and setting up this particular type of CMM as do that of the Image Inc. 
technical representatives.  In retrospect it would have been helpful to employ the trained 
technicians from Image Inc.  However, the troubles encountered thus far have provided 
KCP’s maintenance personnel with a much better understanding of how this CMM works 
and what things can go wrong. 
 
In Department B, the CMM was located on a dedicated concrete pad that isolated 
vibrations from adjacent machining equipment such as lathes, mills, and grinders.  
However, there were still repeatability problems as a result of vibrations through the 
airline that was hooked up to the CMM via copper piping.  This problem was fixed by 
using a flexible hose that eliminated the vibrations from the copper pipe to the CMM.  
The installation in Department A is somewhat different in that the CMM is sitting on the 
same floor as a series of turning machines.  Therefore, vibrations generated from the 
turning equipment are transmitted through the floor to the CMM, effecting the 
repeatability and accuracy.  With the help of an equipment engineer, Department A was 
able to economically isolate the machining vibrations with a set of rubber/foam pads 
placed under the four legs of the CMM.  The first attempt in using cushioned pads or 
vibration dampeners failed because they were too soft and caused the CMM to sway in 
all directions depending upon probe head movement.  As a result, a firmer set of pads 
where installed which reduced the top-heavy swaying motion but absorbed less of the 
machining vibrations.  The remedial fix was to slow the machine traverse speeds down in 
order to reduce the top-heavy sway motion and to use a mildly firm set of pads in order to 
isolate as much vibration as possible.  At this point, the machine was initially calibrated 
and released for engineering use. 
 
After six months of light developmental use, the standard machine calibration control 
date had expired on the Image 555 which prompted a second calibration procedure.  
During the second calibration procedure, the repeatability failed, which prompted 
maintenance personnel to test the Renishaw probe head for damage.  The probe head was 
sent off to Renishaw for inspection and repaired.  In the mean time, a backup probe head 
was ordered in the event that this particular situation arose in the future where product 
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was dependent upon an in-process verification tool.  Therefore, two working probe heads 
are now available for this CMM.   
 
Despite having a new probe head, the repeatability continued to fail which prompted 
additional help from maintenance and engineering personnel.  In order to isolate the 
problem to one particular moving component a new set of calibration programs where 
developed by a NC Analyst.  The analyst  was able to write a program for the CMM to 
perform a series of linear tests in each of the X, Y, and Z planes which helped identify the 
source of the problem.  Because the machine moves on linear slides in the X, Y, and Z 
direction the additional programs helped to identify and calibrate each of the three axis 
after adjustment where made.  These troubleshooting programs are now embedded in the 
main calibration program for maintenance personnel to use when necessary.   
 
The source of the problem was identified by using the troubleshooting programs for the 
X, Y, and Z planes.  It was determined that the repeatability in the XZ plane was out of 
tolerance because one of the air bearings was too tight, causing excessive drag and 
inconsistent movement across the horizontal linear slide.  There are a total of five air 
bearings along the horizontal linear slide, each of which can be adjusted to affect the X, 
Y, and Z planes.  With all five air bearings rechecked and adjusted, the repeatability 
problem was fixed and the machine was again calibrated and released for use. 
 
There were many lessons learned throughout the repair process for the engineers and 
maintenance personnel involved.  Upon release, the CMM repeatability and accuracy 
showed significant signs of improvement as a result of a better understanding for how the 
CMM properly functions.  The calibration procedures as well as this technical document 
capture some of the many challenges and fixes that took place and that ultimately lead to 
the repair of the machine.   
 

Summary of Accomplishments 
 
The goal of this project was to implement a user-friendly CMM into Department A for 
operators to check their machining work on a routine basis.  Due to time constraints and 
unforeseen technical difficulties with the equipment a complete implementation and 
testing period with an operator was not possible.  However, a great deal of work has been 
accomplished and documented for future development.   
 
The following accomplishments coincide with the attached information in the appendices 
A and B.  All of the programming, part files, and project details have been included as a 
reference for the following accomplishments.  This document shall serve as a reference 
for future development and implementation work.  The accomplishments and lessons 
learned have prepared KCP’s engineers and maintenance personnel for future work. 
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Installation 

 
The installation was a success in that the machine has been completely relocated from 
Department B to Department A.  This involved several equipment and facilities engineers 
as well as maintenance technicians.   

Metrolog and  Silma CMM Software Training  

 
Several engineers and operators were exposed to a five day training course that outlined 
the basics of CMM programming using both Metrolog and Silma XG.  This training was 
taught by a professional from Metrologic Group Inc.   

Calibration Procedures 

 
The CMM calibration procedures were setup with the help of programming; an electronic 
technician; and metrology.  A metrology engineer is the owner of the calibration 
procedure which documents and controls the appropriate programs, calibration blocks, 
and procedures required to calibrate a CMM.  The metrology department is in charge of 
establishing calibration procedure standards used throughout the plant for various CMMs 
such as the Image 555 in Department A. 

Fixture Design and Fabrication  

 
An immediate need for a specific fixture required the design and fabrication of a dual use 
or dual purpose fixture.  The fixture design has been illustrated in previous sections for 
the Plunger Valve and the 2Z Piston Valve.  The custom design of the fixture allows 
several features to be inspected during one setup.  This reduces the complexity of the 
process and the inspection time between parts.  The cost of the custom designed fixture 
was reasonable ~ $1,500 and the fabrication took place at KCP in a relatively short time 
frame. 

Troubleshooting and Technical Know-How 

 
Throughout the installation and implementation several unforeseen technical challenges 
have popped up requiring additional technical support.  The engineers and maintenance 
personnel involved in solving the various repeatability problems have learned a great deal 
about the design and function of this particular CMM.  Through trial/error and with the 
help of additional programming, the maintenance personnel were able to make proper 
adjustments to compensate for vibrations and unbalanced air bearings.   
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Software License Updates and Upgrades 

 
The CMM software packages Metrolog XG and Silma XG both have received updates 
from the vendor for the latest release as part of the software maintenance support paid for 
by this project and KCP’s IT department.  The Metrolog XG license was purchased for 
FY08 in which this project was activated.  The Silma XG license was purchased by the 
IT department for the same period of time.  Upgrades to the software include new 
releases for the following versions of software.   
 
     Version Date  
 Metrolog and Silma XG   V7.01   10/07 
     V8.01  2/08 
     V9.01  7/08 
 Opt. Silma XG Print Editor V9.01  7/08 
 

Future Work 
 
The full implementation of this CMM requires continual engineering support and 
operator usage in order to make this a valuable tool for Department A.  There are several 
active programs that have products in Department A that use gages and precision 
measurement that could some day benefit from an in-process inspection tool such as this 
CMM.   
 
Re-processing old products and new product development work requires a lot of 
inspection support via gages or precision measurement CMMs.  Thus, with the 
implementation of this new equipment in Department A, engineers will be able to test 
new machining processes and reduce costs on gage designs.   
 

Future Training 

 
In order to continue to implement this CMM in Department A. more engineers and 
operators will need to be trained on how to program and operate the CMM.  Additional 
training can be attained from Metrologic Group Inc., but a great deal of training and 
information sharing can be derived from the personnel involved. 
 
The benefit of the off-line Silma programming software can be very helpful to engineers 
from one department to another through the use of the floating license.  The immediate 
plan will be to promote this new technology to new hires that are lightly loaded and 
looking for new projects to generate a cost savings by reducing cycle times and 
improving yields for products.   
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Program Control and Documentation  

 
In the same way that the CNC programs are stored on the network for operators to 
download when needed, a similar system will need to be setup for the in-process CMM 
programs.  The storage and control of the latest CMM program issues will most likely be 
controlled and monitored with the help of the NC Analysts group under a technical 
manager.  Ideally, CMM programs will be accessible by the operator through a controlled 
system such as the DNC software.  The crucial features of a controlling system will 
ensure that the operator is using the most current program and that key programming 
functions cannot be manipulated to alter results. 

Manufacturing Buy-off 

 
In the future, manufacturing may be able to inspect and perform the final buy-off for 
products inspected on the Image 555 CMM in Department A.  The key challenges will be 
the calibration and program documentation procedures, adequate operator training, and a 
revision to some of KCPs business practices.  Typically, most products are inspected and 
accepted by precision measurement, which is an unbiased third party group of CMM 
operators that have years of programming experience and a greater understanding of 
GD&T.  In order for an operator to buy off products using a manufacturing CMM, a 
considerable amount of control and documentation will be required to ensure that 
defective parts are not accepted.   

Classified Network 

 
Previously in Department B, this CMM was utilized for both unclassified and classified 
inspection.  In Department A, the CMM is located in an unclassified area which prevents 
the CMM from being used to inspect classified products.  Typically products that have 
contours, splines, and difficult to machine features are classified.  Thus, these complex 
features make the in-process CMM a valuable tool for inspecting features that require 
either expensive and complex gages or precision measurement support. 
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Appendix A – Programming and Product Definitions 
 

Silma/Metrolog CMM Program 
 
Plunger Valve  
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Piston, 2Z Valve 
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Plunger Valve Part Drawing 
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Fixture Design 
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Appendix B – Additional Project Information 
 

Software and Hardware Info 
 
Silma  XG V9.01 Shared license, 2 unclassified, 1 classified. 
 
Metrolog  XG V9.01 Dongle 7115 – D93 
   Dongle 7212 – Precision Measurement 
 
 
CMM:   Image 555,  
Controller:   Brown & Sharp 
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Software Quality Assurance Documentation 
 
 

SOFTWARE QUALITY ASSURANCE PLAN 
FOR IN-PROCESS CMM 

 
 

1. Background 
 
This plan has been written to comply with the (SQA) requirements of Software 
Quality Assurance in Command Media.  Software for this equipment meets the 
criteria found in Determine Software SQA category per Command Media (for 
Category 2 software).  This SQA plan addresses the configuration management, 
verification, and validation of program files created by KCP personnel for the In-
Process verification of production parts.  The In-Process verification is operated via 
Metrolog XG software, programs stored on hard-drives, and manufacturing personnel 
manual inputs. 
 

2. Definitions 
 

System Software: The operating software which integrates the PC 
and CMM controller.  This CE# system is 
Window base systems. 

 
Executive software: The CMM software which supplies the specific 

information required to verify in-process 
machined dimensions by controlling a motorized 
3D touch trigger probe head to verify product.  
This program is created by KCP personnel.  The 
file name (program name) of the appropriate 
software will be based on part number and 
operation ID of the production traveler. 

 
Secondary software: DataPage is secondary software included in 

Software Maintenance Agreement (SMA) to be 
used to analyze CMM data. 

 
Machine Type Operating 

System 
Executive 

System 
Global Activ 555 Windows 

XP Pro. 
Metrolog 

XG 
 
Full Control Mode: Full access mode in which programmers use 

Metrolog XG to write, edit, and maintain 
programs 
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Operator Mode: Limited access mode in which machinists can 
operate the CMM system & Metrolog XG to 
verify dimensions.  Programs can not be altered or 
edited. 

 
3. Organization, Tasks, and Responsibilities 
 

The Process Engineer is responsible for writing the program that is used to verify in-
process product in Department A.  Manufacturing personnel use the Metrolog XG 
software to verify their work in the Operator Mode.  If a program has not been 
written, manufacturing personnel may request responsible personnel to provide a 
CMM program based on information supplied in the production traveler or specified 
drawing to run the job.   
 

4. Configuration Management 
 

The master copy of updated software is stored in the cabinet adjacent to the CMM.  A 
ghost of the hard drive is located under the Test Equipment CMM Projects folder.  
Manufacturer provides software in CD. 
 
The Process Engineer will ascertain the correct issue and incorporate it into the 
assigned folder to be used in Operator Mode. 
 
A folder may have more than one working program in it, but must not contain two 
issues of the same program.  The old program can be kept in separated folder from 
the master in the disk directory.  CMM programs will be backed up on a defined 
period (once a month) into d93cmm directory. 

 
5. Software Verification and Validation 

 
Process Engineer may select the most stable version of Executive software to operate 
the CMM. 
 
a. The Process Engineer will create or revise programs according to product 

requirements.  
  
b. The CMM program will be validated by the Process Engineer that it marks the 

correct information. 
  
c. Once validation is complete, the Process Engineer shall remove the old version 

from the working folder. 
  
d. Management and validation of the system software is the responsibility of 

Equipment Maintenance Engineering department. 
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6. Software Documentation 
  
 SMA is the system software documentation between the equipment manufacturer and 

the Kansas City Plant.  
  
7. Software Backups 

 
Program Backups, either on floppy disc or paper printout, shall exist for every current 
program on disk in excess of one Data Block or of suitable complexity to be saved.  
Backups shall be kept by the Engineering section responsible for writing the program.  
If backup copies of past issues or archived files are maintained, keep them labeled as 
“Outdated” or “History” and keep them unavailable to Manufacturing. 
 
The system disk backup can be a physical backup or in the event of a manufacturer’s 
copy protection, can consist of a printed computer code.  System backups are stored 
by Equipment Maintenance Engineering or the Maintenance Crib responsible for the 
equipment.   
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