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CMS Operator Instruction and Reporting Requirements 

1. Process Owner 
Quality Assurance 

2. Purpose 
This document provides the requirements necessary to create and maintain a standard format for all 
supplier Coordinate Measuring System reports. 

3. Scope 
All Supplier provided Coordinate Measuring System reports 

4. References, Definitions and Acronyms 
4.1. References 

None 
4.2. Definitions 

None 
4.3. Acronyms 

CMS Coordinate Measuring System 
CMD Coordinate Measuring Device 
DPD Digital Product Definition 
IGS Initial Graphics Exchange Specification 
MBD Model Based Definition 
SQE Supplier Quality Engineer 
STEP Standard for the Exchange of Product Data 
 

5. CMS reports must include the information in this procedure as the minimum requirements. Reporting 
formats which do not include the below information must be approved in writing from Qarbon 
Aerospace Quality Assurance. Figures are taken from form QA-FRM-00.21.0100 and is available upon 
request. 
5.1. The CMS Operator Instruction documents/data must be maintained and controlled for each 

revision.  The contract will define record retention requirements for documents/data. 
5.2. CMS Operator Instructions Cover Sheet (Document/Illustrate): 

5.2.1. CMS Cover Sheet (Figure 1) 
5.2.1.1. Company Information 

5.2.1.1.1. Name 
5.2.1.1.2. Address 
5.2.1.1.3. CMS Contact Name 
5.2.1.1.4. CMS Contact Phone Number & Email 

5.2.2. Part Information 
5.2.2.1. Part Number Measured & Revision 
5.2.2.2. Design Engineering Description of Part 
5.2.2.3. Project Name 
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5.2.3. CMS Program Information (Information linked to CMS Report) 
5.2.3.1. Program identification/Serial number & Revision 
5.2.3.2. Date of program release 

5.2.4. CMS Equipment 
5.2.4.1. Manufacturer & Model Name/number 
5.2.4.2. Last Calibration Date 
5.2.4.3. Calibration Expiration Date 

5.2.5. CMS Software 
5.2.5.1. Name of Software 
5.2.5.2. Version/Revision 

5.2.6. Data/Models/Specifications used to make CMS Program 
5.2.6.1. Names, Types, & Revision of Data/Models used to create CMS Inspection Plan 
5.2.6.2. Storage location 
5.2.6.3. MBD/DPD names 
 

 



 

Page 3 of 14                                      CMS Operator Instruction and Reporting Requirements 
 

 
  

Number: Effective Date:  
 

Revision: Directly supports AS9100 Clause(s): 

QA-PRO-00.21.0100 05/13/2024 A 8.4, 8.5 

5.2.7. Measurement Completion Data must be filled out in Operator Instructions or in CMS Report 
5.2.7.1. Time/Date 
5.2.7.2. Part Temperature at Start & End of measurement. 
5.2.7.3. CMS Operator 

5.3. CMS Operator Instructions for securing/orientating the Part Holding Fixture/Datum Simulator/CMS 
Equipment (Document/Illustrate): 

5.3.1. Set-Up Instructions to Secure/Orient the Fixture/Datum Simulator/Equipment to CMS Table (If 
Applicable) (Figure 2) 

5.3.1.1. Header 
5.3.1.1.1. Part Number and Revision 
5.3.1.1.2. CMS Program Number and Revision 
5.3.1.1.3. Fixture/Datum Simulator/CMS Equipment Name & Revision 
5.3.1.1.4. Alignment of Fixture/Datum Simulator/CMS Equipment to CMS table, Primary, 

Secondary & Tertiary Datum 
5.3.1.2. Body of Fixture/Datum Simulator/CMS Equipment Set-Up Instructions 

5.3.1.2.1. Picture of Fixture/Datum Simulator/CMS Equipment located to CMS Table 
5.3.1.2.2. Identify CMS Reference System 
5.3.1.2.3. Identify Fixture/Datum Simulator Reference System 
5.3.1.2.4. Datums of Fixture/Datum Simulator (if applicable) 
5.3.1.2.5. Step by step process to Orient & Secure Fixture/Datum Simulator/Equipment 

to CMS Table 
5.3.1.2.6. Highlight Features measured to validate proper orientation of Fixture/Datum 

Simulator/Equipment 
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5.4. CMS Operator Instructions for securing/orientating the Part (Document/Illustrate): 
5.4.1. Set-Up Instructions to Secure/Orient the Part to the Fixture/Datum Simulator/Equipment/CMS 

Table (Figure 3) 
5.4.1.1. Header 

5.4.1.1.1. Part Number and Revision 
5.4.1.1.2. CMS Program Number and Revision 
5.4.1.1.3. Fixture/Datum Simulator/CMS Equipment Name & Revision 
5.4.1.1.4. Alignment of Part to Fixture, Primary, Secondary & Tertiary Datum 

5.4.1.2. Body of Part Set-Up Instructions 
5.4.1.2.1. Picture of Part located to Fixture/Datum Simulator/CMS Equipment located to 

CMS Table 
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5.4.1.2.2. Identify Part Reference System 
5.4.1.2.3. Identify Fixture/Datum Simulator/CMS Equipment Reference System 
5.4.1.2.4. Identify CMS Reference System 
5.4.1.2.5. Datums of Part 
5.4.1.2.6. Step by step process to Orient & Secure Part to Fixture/Datum 

Simulator/Equipment 
5.4.1.2.7. Highlight Features measured to validate proper orientation of Fixture/Datum 

Simulator/Equipment (if applicable) 
5.4.1.2.8. Identify Location & Weight of any weighting (within engineering weighting 

allowance) used to hold the part to Fixture/Datum Simulator/Equipment  
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5.5. CMS Operator Instructions Datum Simulator Point Map(s).  If the Datum Simulator Point Map is not 
a part of the Operator Instructions and is a separate document, then that separate document must 
be listed on the cover sheet and provided with the Operator Instructions and Inspection Report. 

5.5.1. Datum Simulator Point Map.  If the Datum of a part cannot be measured directly with the CMS 
device, then the Datum Simulator needs to be measured before the part is placed onto the 
Datum Simulator to assure location accuracy. (Figure 4) 

5.5.1.1. Header 
5.5.1.1.1. Fixture/Datum Simulator/Equipment & Revision 

5.5.1.2. Body of Part Set-Up Instructions 
5.5.1.2.1. Picture(s) of Fixture/Datum Simulator/Equipment 
5.5.1.2.2. Specify Measurement/Requirement being measured. 
5.5.1.2.3. Specify features measured, must have same names in CMS Report 
5.5.1.2.4. Tolerance of features shown in CMS report 
5.5.1.2.5. Every point does not need to be named, but enough labeled and illustrated so 

there is no confusion on the name of every location. 
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5.6. CMS Operator Instructions Part Feature Point Map(s).  If the Part Feature Point Map(s) is not a part 
of the Operator Instructions and is a separate document, then that separate document must be 
listed on the cover sheet and provided with the Operator Instructions and Inspection Report. 

5.6.1. Datum Simulator Point Map.  If the Datum of a part cannot be measured directly with the CMS 
device, then the Datum Simulator needs to be measured before the part is placed onto the 
Datum Simulator to assure location accuracy. (Figure 5) 

5.6.1.1. Header 
5.6.1.1.1. Part Number & Revision 

5.6.1.2. Body of Part Set-Up Instructions 
5.6.1.2.1. Picture(s) of Product Features 
5.6.1.2.2. Specify Measurement/Requirement being taken. 
5.6.1.2.3. Specify features measured, must have same names in CMS Report 
5.6.1.2.4. Tolerance of features shown in CMS report 
5.6.1.2.5. Every point does not need to be named, but enough labeled and illustrated so 

there is no confusion on the name of every location. 
5.6.1.2.6. Create a Part Product Feature Measurement page for every requirement in 

CMS Inspection Plan 
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6. CMS Reporting Requirements – The CMS Reports must include but are not limited to the requirements 
below: 
6.1. The CMS Report documents/data must be maintained and controlled for each revision required.  The 

contract will define the amount of time documents/data must be maintained.   
6.2. The CMS Device(s) used to Measure Qarbon Parts must be Calibrated annually with reports available to 

Qarbon SQE and/or the Qarbon Buyer upon request. 
6.3. CMS Report Requirements Header (Figure 6) 

6.3.1. Header 
6.3.1.1. Part Number and Revision 
6.3.1.2. Part Description from Engineering 
6.3.1.3. Process Step and Position.  Some parts may need 2 set-ups to measure all features.  The side 

being measured described with Position. 
6.3.1.4. Work Order Number 
6.3.1.5. CMS Program Name and Revision 
6.3.1.6. MBD/DPD Name and Revision 
6.3.1.7. Supplier Name 
6.3.1.8. Time/Date of Measurement 
6.3.1.9. CMS Operator 
6.3.1.10. Page of Pages 
6.3.1.11. Number of Non-Conformances 
6.3.1.12. Start and Finish Part Temperature 
 

 
 

 
6.4. CMS Report Requirements Orientation of Device to Part Picture 

6.4.1. Picture to show the Orientation of the Measuring Device to the Part using the Engineering 
Defined Datums. (Figure 7) 

6.4.1.1. Picture to include Fixture/Datum simulator/CMS equipment used to secure and orient 
the part. 

6.4.1.2. Datum simulator tolerance must be 25% of engineering tolerance for that specific 
feature.  If that tolerance cannot be achieved, then the achievable tolerance must be 
approved by Qarbon SQE in writing. 
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6.5. CMS Reporting Requirements Orientation of Device to Part Datum Data 

6.5.1. Datum Data provided to show proper alignment of CMD Device to Part 
6.5.1.1. CMS Measurement Software must have the capability of providing Nominal and 

Measured/Actual data in an IGS or STEP format upon request.  An example of the IGS 
or STEP file must be provided to Qarbon Supplier Quality Prior to contract award. 

6.5.1.2. If CMS software has summary capability, provide Summary prior to the Measured Data.  
A summary does not negate the need for Measured Data. 

6.5.1.3. CMS Data for every point measured. 
6.5.1.4. All CMS Data must be expressed (Figure 8): 

6.5.1.4.1. Must be 4 place decimal (0.0000) 
6.5.1.4.2. Every Point must have a point label that matches the Point Map 
6.5.1.4.3. Nominal X, Y, & Z Provided 
6.5.1.4.4. Measured/Actual X, Y, & Z Provided 
6.5.1.4.5. Delta between Nominal and Actual provided for dX, dY, dZ, & Magnitude 
6.5.1.4.6. Indication of In-Tolerance or Our of Tolerance in separate column 
6.5.1.4.7. The tolerance can be expressed in the Summary Box.  If a summary box is not 

provided, then the tolerance must be shown in the Body Box for each 
measurement. 
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6.5.1.4.8. Data must be in Design Engineering Reference system.  A Design Engineering 
defined Local Part Reference System or the Airplane Reference System.  The 
Reference system used must be found in the MBD or DPF.  Tooling Reference 
systems or CMS Reference systems are not acceptable. 

6.5.1.4.9. Data must be presented in order of precedence (Datum A, B, then C). 
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6.6. CMS Report Requirements Picture of Feature to be Measured. 
6.6.1. Picture for each Feature to be measured.  Each Feature must have a picture and the associated 

data following the picture. (Figure 9) 
6.6.1.1. Picture of the part and highlight the features to be measured. 
6.6.1.2. Tolerance of the feature provided. 
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6.7. CMS Report Requirements Feature Measurement Data 
6.7.1. Measurement Data for each Feature to be measured.  Each Feature must have a picture, 

tolerance, and associated data. (Figure 10) 
6.7.1.1. CMS Measurement Software must have the capability of providing Nominal and 

Measured/Actual data in an IGS or STEP format upon request.  An example of the IGS 
or STEP file must be provided to Supplier Quality prior to contract award. 

6.7.1.2. If CMS software has summary capability, please provide the Summary prior to the 
Measured Data.  A summary does not negate the need for Measured Data. 

6.7.1.3. CMS Data for every point measured. 
6.7.1.4. All CMS Data must be expressed: 

6.7.1.4.1. Must be 4 place decimal (0.0000) 
6.7.1.4.2. Every Point must have a point label that matches the Point Map 
6.7.1.4.3. Nominal X, Y, & Z Provided 
6.7.1.4.4. Measured/Actual X, Y, & Z Provided 
6.7.1.4.5. Delta between Nominal & Actual provided for dX, dY, dZ, & Magnitude 
6.7.1.4.6. Indication of In-Tolerance or Out of Tolerance in separate column 
6.7.1.4.7. The tolerance can be documented in the Summary Box.  If a summary box is 

not provided, then the tolerance must be shown in the Body Box for each 
measurement. 
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6.7.1.4.8. When the tolerance is expressed in a Feature Control Frame (FCF) that is 
measuring the Feature-Relating Tolerance Zone (FRTZ), the degrees of 
freedom, the degrees locked, and the transformation in X, Y, and Z must be 
documented in the report. 

6.7.1.4.9. Data must be in Design Engineering Reference system.  A Design Engineering 
defined Local Part Reference System or the Airplane Reference System.  The 
Reference system used must be found in the MBD or DPF.  Tooling Reference 
systems or CMS Reference systems are not acceptable. 
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7. Appendices  

7.1. Flow Chart 

None 

7.2. Forms 

No. Ref. No. Description Responsibility Document Mode 

1 QA-FRM-00.21.0100  Quality Assurance Soft copy / Hard Copy 

 
8. Records  

None 

9. Training Materials  

None 

10. Revision History 

Rev. Date Summary of change Authorized by 

Original 02/26/2024 Initial Issue Quality Assurance 

A 05/13/2024 Minor clarifications and document re-formatting Quality Assurance 
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