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Advanced materials and process engineering involves many people and history has taught us that a common set of definitions provides the necessary framework to communicate maturity progress. The government provided the first, which works well at a high system or component level, but a further refinement was needed. The Aerospace Corporation provided the second as material readiness levels (MRL) and process readiness levels (PRL). Proposed here is an addition to that set of definitions aimed at bridging a key enabling technology, nondestructive testing, (NDT) for direct support of the progressive development cycles. 

The following chart identifies the proper NDT readiness level for each corresponding material and/or process maturity level to ensure proper NDT maturity of inspection methods/techniques or synchronize any needed NDT development. Benefits for following the NDT readiness levels are:

· Robust Design

· Inspectability

· Produceability
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� EMBED Word.Picture.8  ���








[image: image2.wmf]Nondestructive Testing (NDT) Integration with MRL and PRL

  Definitions *

* 

based on Aerospace Corp’s Definitions

Process applied to object has

produced defect free

components; process

parameter ranges identified

Materials

Readiness Level (MRL)

NDT

Readiness Level

Process

Readiness Level (PRL)

General classes of possible

processes identified.

Process has been applied to

simple test coupons

Process produces desired

physical and mechanical

properties

Process has been modified to

apply to objective shape

Process has been applied to

shapes of the size and type of

the objective component.

Material  routinely available and

used in similar components

Material family/families

identified

Material within family identified

Material data properties verified

Material applied to objective

shape with verified properties

Material applied to shapes of

the size and type of objective

component with verified

properties

NDT methodology established

and demonstrated with

reproducible results and

detection confidence.

Standardization has been

demonstrated.

NDT methodology identified

and demonstrated.

Flaws types identified and NDT

direction selection.

Methods have been verified.

Potential NDT methods

identified

.

1

6

5

4

3

2

Level

For component design and manufacture to be successful, the NDT methodology must 

develop  concurrently with

the materials and processes.  In this development cycle, it is common to revise the NDT processes.

_1087823841.doc


Nondestructive Testing (NDT) Integration with MRL and PRL







  Definitions *







* based on Aerospace Corp’s Definitions







Process applied to object has







produced defect free







components; process







parameter ranges identified







Materials 







Readiness Level (MRL)







NDT







Readiness Level







Process 







Readiness Level (PRL)







General classes of possible







processes identified.







Process has been applied to







simple test coupons







Process produces desired







physical and mechanical







properties







Process has been modified to







apply to objective shape







Process has been applied to







shapes of the size and type of







the objective component.







Material  routinely available and







used in similar components







Material family/families







identified







Material within family identified







Material data properties verified







Material applied to objective







shape with verified properties







Material applied to shapes of







the size and type of objective







component with verified







properties







NDT methodology established







and demonstrated with







reproducible results and







detection confidence.







Standardization has been







demonstrated.







NDT methodology identified







and demonstrated.







Flaws types identified and NDT







direction selection.







Methods have been verified.







Potential NDT methods







identified







.







1







6







5







4







3







2







Level







For component design and manufacture to be successful, the NDT methodology must develop  concurrently with







the materials and processes.  In this development cycle, it is common to revise the NDT processes.












