D.2, MRL 2 – Materials Availability
Text:  

Material availability assessed.

Background: 

MRL 2 occurs early in the Pre Material Solution Analysis (Pre MSA) phase before the acquisition cycle begins. This phase of the Research and Development is usually associated with Basic Research or Applied Research in Science and Technology.

Goal:  

To begin assessing the availability of the materials required.

Rationale:

The S&T community needs to begin assessing the availability of the material for their programs and to start addressing any issues identified. If it is anticipated that there will be hardware migrating to the next phase there should be some effort to predict the material availability issues before completing the S&T effort (i.e. Applied Research or Advance Technology Development).  

Definitions:  

1. Basic Research - is a systematic study directed toward greater knowledge or understanding of the fundamental aspects of phenomena and of observable facts without specific applications toward processes or products in mind. It includes all scientific study and experimentation directed towards increasing fundamental knowledge and understanding in those fields of the physical, engineering, environmental, and life sciences related to long-term national security needs. It is farsighted, potentially high-payoff research that provides the basis for technological progress. It is difficult to visualize how to use MRLs in this early phase where there is no specific application identified for a process or product.  Understanding how new knowledge can be used matures over the course of the basic research period so that at its conclusion, application can begin for specific use.  For manufacturing, this new knowledge may translate into new or improved manufacturing processes or new manufacturing technology.  Researchers at this point may see immediate application to manufacturing, or they may discover side benefits to manufacturing in later phases of S&T.
2. Applied research - is a systematic study to gain knowledge, or understanding, necessary in order to determine the means by which a recognized and specific need may be met. From a manufacturing perspective this level is characterized by assessing the application of the manufacturing capabilities, capacities, or materials needed to meet the specific need.   Applied research translates basic research into solutions for broadly defined military needs.  Typically this level of readiness includes identification, paper studies and analysis of material and process approaches. An understanding of manufacturing feasibility and risk should be emerging at the point when a clear definition of how the technology fits into a military product with a good understanding of the risk at the completion of the product definition.
3. Advanced Technology Development – is a systematic application of knowledge to produce useful materials, devices, and systems or methods, is considered.  This includes design, development, and improvement of prototypes and new processes to meet specific requirements.  It encompasses all efforts for the development and integration of hardware for field experiments and tests. However, at this stage it is essential to begin addressing manufacturing maturity on products you anticipate transitioning to acquisition. 
4. Material – are raw material, components, and sub-systems

Sources of Information:  

The S&T community, both S&T sponsors like the Service S&T organizations and research organizations in academia and industry provide a plethora of collaborative technical information in the state of the art in manufacturing science and technology.  Professional organizations provide the ideal forum for exchange of new ideas and approaches to exploring the boundaries of discovery and invention.  Gatherings of researchers from academia, industry and government, including international forums serve to further the state of knowledge. 

Questions:

1. Has material availability been assessed?

Additional Considerations:  

· None
Lessons Learned: 

· None

D.2, MRL 3 – Materials Availability
Text:  

Material scale-up issues identified.

Background: 

MRL 3 occurs prior to entering the Material Solution Analysis (MSA) phase before the acquisition cycle begins. This phase of the Research and Development is usually associated with an Advance Technology Development (ATD) program as it transitions from the labs into the acquisition phase.

Goal:  

To assess the material availability of projects being proposed to transition into acquisition. 

Rationale:

To effectively transition S&T or R&D projects one must address the availability issues of the materials being developed for your S&T projects being considered for acquisition. 

Definitions:  

1. Basic Research - is a systematic study directed toward greater knowledge or understanding of the fundamental aspects of phenomena and of observable facts without specific applications toward processes or products in mind. It includes all scientific study and experimentation directed towards increasing fundamental knowledge and understanding in those fields of the physical, engineering, environmental, and life sciences related to long-term national security needs. It is farsighted, potentially high-payoff research that provides the basis for technological progress. It is difficult to visualize how to use MRLs in this early phase where there is no specific application identified for a process or product.  Understanding how new knowledge can be used matures over the course of the basic research period so that at its conclusion, application can begin for specific use.  For manufacturing, this new knowledge may translate into new or improved manufacturing processes or new manufacturing technology.  Researchers at this point may see immediate application to manufacturing, or they may discover side benefits to manufacturing in later phases of S&T.
2. Applied research - is a systematic study to gain knowledge, or understanding, necessary in order to determine the means by which a recognized and specific need may be met. From a manufacturing perspective this level is characterized by assessing the application of the manufacturing capabilities, capacities, or materials needed to meet the specific need.   Applied research translates basic research into solutions for broadly defined military needs.  Typically this level of readiness includes identification, paper studies and analysis of material and process approaches. An understanding of manufacturing feasibility and risk should be emerging at the point when a clear definition of how the technology fits into a military product with a good understanding of the risk at the completion of the product definition.
3. Advanced Technology Development – is a systematic application of knowledge to produce useful materials, devices, and systems or methods, is considered.  This includes design, development, and improvement of prototypes and new processes to meet specific requirements.  It encompasses all efforts for the development and integration of hardware for field experiments and tests. However, at this stage it is essential to begin addressing manufacturing maturity on products you anticipate transitioning to acquisition. 
4. Material – are raw material, components, and sub-systems.

Sources of Information:  

The S&T sponsors like the Service S&T organizations and research organizations in academia and industry must begin working with the acquisition community at this time. At the beginning of ATD or when it is know that a project will be transition into acquisition both communities should have an overall objectives/goals for cost, schedule and performance that are planning to be demonstrated. These objectives should be reviewed with the customer(s) (i.e. Users, S&T, and the Acquisition community) on some regular schedule, especially critical that the cost goals reflect manufacturing cost considerations and capabilities.

Questions:
1. Have material scale-up issues been identified?
Additional Considerations:  

· None

Lessons Learned: 

Historically we have not adequately addressed the manufacturing maturity in this phase of an S&T program where we start transitioning hardware from the labs to acquisition.  If we want to change this we must start addressing manufacturing maturity/risk earlier in the S&T process and a key element of that is assessing the material availability. 

D.2, MRL 4 – Materials Availability
Text:  

Projected lead times have been identified for all difficult to obtain, difficult to process, or hazardous materials. Quantities and lead times estimated.  

Background: 

MRL 4 occurs in the Material Solution Analysis (MSA) phase within the acquisition cycle. This phase of the acquisition cycle refines the initial concept by beginning to conduct an Analysis of Alternative (AoA) of potential solutions to address user’s needs. The task is to examine potential material solutions with the goal of identifying the most promising option that can best support program requirements.

Goal:  

To understand the manufacturing risk you will need to assess the availability of the materials being projected for your program. 

Rationale:

The lead times for materials projected for your program should be identified at this stage. Those with long lead times need to be closely monitor as you transition into acquisition.

Definitions: 

Material – are raw material, components, and sub-systems

Sources of Information:  

This data should come from material, supplier management, design and manufacturing departments.

Questions:

1. Have projected lead times been identified for all difficult to obtain, difficult to process, or hazardous materials?

2.  Have material quantities and lead times been estimated?

Additional Considerations:  

· None

Lessons Learned: 

Hardware availability is always something you must closely monitor and as you transition from the R&D phase to Acquisition, it is important to understand and assess lead times of critical materials needed to support the TD phase. 

D.2, MRL 5 – Materials Availability
Text:  

Availability issues addressed for prototype build. Significant material risks identified for all materials. Planning has begun to address scale-up issues.  

Background: 

MRL 5 occurs in the early stages of the Technology Development (TD) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to assess, identify, and reduce risk by manufacturing and testing prototype units in a relevant environment.  Understanding the material maturity in place to begin reducing the risk of achieving the material maturity required will be a key element of exiting this phase. 

Goal:  

To determine if material will be available to produce the prototype units. Use this information to put into place the appropriate mitigation plans to address all outstanding issues/risks for maturity your materials.

Rationale:

The program always needs assess the material availability. 

Definitions: 

1. Prototype - Is an early sample or model built to test a concept or process. Prototyping serves to provide specifications for a real, working system rather than a theoretical one. Prototypes are not similar to units built on previous programs but is directly tied to your design concept and limitations (e.g. must relate to your design requirements).
2. Production relevant environment—an environment with some shop floor production realism present (such as facilities, personnel, tooling, processes, materials etc.). There should be minimum reliance on laboratory resources during this phase. Demonstration in a production relevant environment implies that contractor(s) must demonstrate their ability to meet the cost, schedule, and performance requirements of the EMD Phase based on their production of prototypes. The demonstration must provide the program with confidence that these targets will be achieved, but does not require a production line. Furthermore, there must be an indication of how the contractor(s) intend to achieve the requirements in a production representative and pilot environments.
3. Material – are raw material, components, and sub-systems

Sources of Information:  

This data should come from material, supplier management, design and manufacturing departments.

Questions:

1. Have material availability issues been addressed for the prototype build? 

2. Have significant material risks been identified for all materials? 

3. Has planning begun to address scale-up issues?

Additional Considerations:  

· None

Lessons Learned: 

Problems in material availability occur throughout the life-cycle and must always be closely monitor.
D.2, MRL 6 – Materials Availability
Text:  

Availability issues addressed to meet EMD build. Long-lead items identified. Components assessed for future DMSMS risk. 

Background: 

MRL 6 occurs in the late stages of the Technology Development (TD) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to assess, identify, and reduce risk by manufacturing and testing prototype units in a relevant environment.  Understanding the risk of achieving the production objectives will be a key element of exiting this phase where we look at the risk of the options to achieve the User’s requirements.

Goal:  

To assess the material availability for the EMD phase and understand the risk. To begin addressing potential DMSMS risk of the materials being proposed. 

Rationale:

The program needs to understand the availability of the material required to produce the EMD units and the associated risk. In addition, addressing DMSMS issues should begin as early as possible in the design process where there will be more options available to address these issues.

Definitions: 

1. Prototype - Is an early sample or model built to test a concept or process. Prototyping serves to provide specifications for a real, working system rather than a theoretical one. Prototypes are not similar to units built on previous programs but is directly tied to your design concept and limitations (e.g. must relate to your design requirements).
2. Production relevant environment—an environment with some shop floor production realism present (such as facilities, personnel, tooling, processes, materials etc.). There should be minimum reliance on laboratory resources during this phase. Demonstration in a production relevant environment implies that contractor(s) must demonstrate their ability to meet the cost, schedule, and performance requirements of the EMD Phase based on their production of prototypes. The demonstration must provide the program with confidence that these targets will be achieved, but does not require a production line. Furthermore, there must be an indication of how the contractor(s) intend to achieve the requirements in a production representative and pilot environments.
3. Material – are raw material, components, and sub-systems
4. DMSMS - Diminishing Manufacturing Sources and Material Shortages (DMSMS) is defined by the Department of Defense (DoD) as the "...loss or impending loss of the last known manufacturer or supplier of raw material, production parts, or repair parts," and by industry as the "...loss or impending loss of the original manufacturer or supplier of raw material, production parts or repair parts." An obsolete device is part of a larger system that is no longer manufactured by the original manufacturer.
Sources of Information:  

This data should come from material, supplier management, design and manufacturing departments.

Questions:

1. Have material availability issues been addressed to meet Engineering and Manufacturing Development (EMD) build?

2.  Have Long-lead items been identified? 

3. Have potential obsolescence issues been identified? 

4. Have components been assessed for future DMSMS risk?

Additional Considerations:  
· None

Lessons Learned: 

We need to focus on material availability as we transition into EMD to adequately manage risk.  Addressing DMSMS must begin as early as possible. DMSMS is a very difficult area to adequately address but if done adequately must be done in the early stages of design maturity.

D.2, MRL 7 – Materials Availability
Text:  

Availability issues addressed to meet LRIP builds. Long lead procurement identified and mitigated. DMSMS mitigation strategies for components in place.

Background: 

MRL 7 occurs in the early stages of the Engineering and Manufacturing Development (EMD) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to demonstrate the manufacturing process will support program requirements. You should leave this phase with adequate knowledge, obtained through demonstration, that your manufacturing process are capable of producing production articles in pilot line that meet your program requirements.

Goal:  

To look forward to see if there are any issues for material availability for LRIP. To start putting into place strategies to minimize DMSMS issues. 

Rationale:

The program needs to consistently monitor material availability and work DMSMS issues.

Definitions: 

Material – are raw material, components, and sub-systems

DMSMS - Diminishing Manufacturing Sources and Material Shortages (DMSMS) is defined by the Department of Defense (DoD) as the "...loss or impending loss of the last known manufacturer or supplier of raw material, production parts, or repair parts," and by industry as the "...loss or impending loss of the original manufacturer or supplier of raw material, production parts or repair parts." An obsolete device is part of a larger system that is no longer manufactured by the original manufacturer.

Sources of Information:  

This data should come from material, supplier management, design and manufacturing departments.

Questions:

1. Have long lead procurements been identified/planned for Low Rate Initial Production (LRIP)?

2.  Is an obsolescence plan in place?

3.  Are mitigation strategies in place for DMSMS components?

Additional Considerations:  

· None

Lessons Learned: 

We need to continually assess the material availability and managing DMSMS issues as we progress into production. 
D.2, MRL 8 – Materials Availability
Text:  

Availability issues pose no significant risk for LRIP. Long lead procurement initiated for LRIP. Availability issues addressed to meet FRP builds.

Background: 

MRL 8 occurs in the later stages of the Engineering and Manufacturing Development (EMD) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to demonstrate the manufacturing process will support program requirements. You should leave this phase with adequate knowledge, obtained through demonstration in a pilot-production line, that you manufacturing process are capable of producing affordable systems (i.e., achieving your production target cost requirements).

Goal:  

To assess and address the material availability for LRIP and begin reviewing material issues for FRP.

Rationale:

The material availability must always be assessed and address issues.

Definitions: 

Material – are raw material, components, and sub-systems

Sources of Information:  

This data should come from material, supplier management, design and manufacturing departments.

Questions:

1. Have long lead procurements been initiated for Low Rate Initial Production (LRIP)? 

2. Are material availability risk issues minimized for Low Rate Initial Production (LRIP)?

Additional Considerations:  
· None

Lessons Learned: 

We need to continually assess the material availability as we transition into production (i.e. LRIP and FRP). 

D.2, MRL 9 – Materials Availability
Text:  

Availability issues pose no significant risk for FRP. Long lead procurement initiated for FRP.  

Background: 

MRL 9 occurs in the Low-Rate Initial Production (LRIP) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to permit an orderly increase in the production rate upon successfully completing operational testing.

Goal:  

To assess the material availability for FRP and make sure there are no significant risk.

Rationale:

The material availability must always be assessed and issues address.

Definitions: 

Material – are raw material, components, and sub-systems

Sources of Information:  

This data should come from material, supplier management, design and manufacturing departments.

Questions:

1. Have long lead procurements been initiated for Full Rate Production (FRP)? 

2. Are availability risk issues minimized for Full Rate Production (FRP)?

Additional Considerations:  

· None

Lessons Learned: 

We need to continually assess the material availability as we transition into FRP production.

D.2, MRL 10 – Materials Availability
Text:  

Program is in FRP with no significant material availability issues. 

Background: 

MRL 10 occurs in the Full-Rate Production (FRP) phase within the acquisition cycle. The main focus of this phase of the acquisition cycle is to deliver quality products on schedule and cost. 

Goal:  

To assess the material availability for FRP and make sure there are no significant risk.

Rationale:

The material availability must always be assessed and issues address.

Definitions: 

Material – are raw material, components, and sub-systems

Sources of Information:  

This data should come from material, supplier management, design and manufacturing departments.

Questions:

1. Are all significant Full Rate Production (FRP) material availability risk issues resolved?
Additional Considerations:  

· None

Lessons Learned: 

We need to continually assess the material availability as we transition into FRP production.

