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ADVANCED QUALITY SYSTEMS (AQS)  The Boeing Company D1-9000
D1-9000 is the Boeing Company document that addresses their internal and supplier quality system and the approach to continuous improvement. D1-9000 establishes the following requirements for Boeing and their suppliers:

· Basic Quality System

· Advanced Quality System (AQS)

· AQS Tools

· Supplier Quality Rating

Basic Quality System Requirements

Boeing and their suppliers are to establish and maintain written procedures and flow charts defining their quality control system. Product quality is the responsibility of engineering and manufacturing; quality control and quality assurance is to assist design and manufacturing to ensure product conformance.

Boeing periodically reviews internal and  supplier procedures. The following list reflects the minimum elements that a supplier’s Quality Assurance function is expected to document and implement:

1. Procedures

2. Records

3. Manufacturing Quality Control

4. Training

5. Drawings, Digital Media, and Specifications

6. Proprietary Designs

7. Procurement by the Supplier

8. Inspection Stamps

9. Measurement and Test Equipment

10. Tooling

11. Inspection Methods

12. Functional Tests

13. Shipping

14. Quality Audit Program

15. Authority and Responsibility of Boeing Quality Representatives.

Advanced Quality System (AQS)
The attached process flow for AQS reveals the major thrust for the Boeing AQS, i.e. the systematic reduction of variation in key characteristics (KC).  Boeing may provide the key characteristics to their suppliers via specifications, control drawings, CAD/CAM, etc. or the suppliers may be responsible for providing the KC themselves.

The Control Plan is the essential document in identifying, tracking and recording KC, gage or measurement variation and process variation. A study of the AQS Process Flow indicates that appropriate selection of control charts is a necessary step in measuring and reducing variation. The function of the control chart is to:

1. Monitor the manufacturing system for stability.

2. Identify and remove assignable causes of variation, e.g. new operator, new material, etc. are assignable causes of variation.

3. Once the assignable causes of variation are removed, collect new measurements and determine the new control limits. 

4. When only random causes exist, study the data to determine the contributors to the total variation, e.g. the 5 M’s - manpower, materials, machines, methods and measurement. 

5. Correlate sources of process variation with key characteristics.

6. Predict and achieve required process capability (Cpk).
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AQS Tool Reference Guide (from the Boeing Company’s D1-9000)

AQS Tool
Used for these tasks

Teams
· Teams should be used whenever possible during problem-solving activities and throughout the AQS process, e.g., determining key characteristics and identifying sources of variation.

· The tools listed below are most effective when done in a team environment; particularly when brainstorming, doing risk analysis, cause & effect diagrams, process flow charts, and designed experiments.

Brainstorming
· Generating ideas from a group

· Establishing potential key characteristics

· Identifying potential sources of variation (either common cause or special cause)

Pareto Analysis
· Displaying relative importance of each potential key characteristic

· Establishing key characteristics

· Establishing controls on key process parameters

· During pre-production planning

· Illustrating rejection history when collecting data on key characteristics

Risk Analysis
· Identifying key characteristics from a list of several potential key characteristics

Process Flow Chart
· Determining where key characteristic will be measured

· Identifying potential sources of variation

Control Chart
· Establishing variation of key characteristics or process parameters

Histogram
· Illustrating distribution and capability of a key characteristics or process parameter

Gage Variation Study
· Determining measurement device capability

· Determining percent of engineering tolerance consumed by measurement system

Cause & Effect Diagram
· Identifying sources of variation

· Correlating sources of variation with key characteristics

Designed Experiments
· Studying the effects of how changes in process parameters impact key characteristics

Scatter Plot
· Studying the possible relationship between one variable and another

Check Sheet
· Gathering data to initially detect any patterns

· Generating Pareto chart or control chart

Supplier Quality Rating
The Boeing Quality Rating is a method to assess their suppliers using a report card technique based on a 100-point scoring system considering two aspects:

· Potential

· Performance

The following is a list of the items that are evaluated and the allocation of the 100-points.

Quality Potential (50)
Basic Quality System (20)
· Procedures, Records, Inspection Stamps and Shipping

· Manufacturing Quality Control

· Drawings, Digital Media, and Specifications

· Procurement by the Supplier

· Measurement and Test Equipment, Tooling and Functional Tests

· Inspection Methods

· Quality Audit Program and Training

· Local or Product Specific Issues.

Advanced Quality System (20)
· Key Characteristics (KC)

· Evidence of Variation

· Statistical Control and Capability

· Control of Variation

· AQS Flow-down (to sub-tier suppliers).

Production Planning and Control Evaluation (10)

· Production Planning and Control

· Material Requirements

· Change Response Time

· Facilities, Tooling/manufacturing, and Test Equipment.

Quality Performance (50)
Current Performance (40)


Rejection rates and number of parts with 0 rejections

Non-Quality Cost (0)

Corrective Action Responsiveness (10)

Summary

The Boeing D1-9000 AQS relies heavily on the fact that a basic quality system has been established and forms a platform for continuous quality improvement. To implement advanced quality concepts multi-functional teams are required, key characteristics are identified, and variation reduction is achieved to meet process capabilities. These actions are accomplished with the use of an array of quality tools tailored to the product and process being addressed.

A major philosophy that emerges from the Boeing initiative is the distinction between the establishment of basic quality and advanced quality systems, and continuous improvement.  D1-9000 indicates the following in assessing their suppliers:

· Potential


Basic Quality System


Advanced Quality System


Production Planning and Control

· Performance


Rejections


Costs


Corrective Action.
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