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Note:

DR: Design Requirements

Uncontrollable Application Environment (UAE): N1 Mfg p-p variation, N2: Aging / deterioration, N3:
Customer usage, N4: External Environment, N5: System/Subsystem/component interaction/interface
RRDM: Reliability and Robustness Demonstration Matrix

V&V: Verification and Validation

LRU: Line Replaceable Units

NPI: New Product Introduction
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Robust Design for Reliability Roadmap in Design Process
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CTQs Development and Management, Risk Assessment and Mitigation
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Reliability in Concept Design Example:
Use NUDs Classify Design Functions and Reliability Requirements

Creative Thinkingin Transfar function based
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Example: Concept Generation & Health Assessment

Reliability is derived from the robustness Inherent in
Firing Head Design in Oil /Gas Application the product ‘s concept

Develop design concepts to have “additivity” in their functional parameters.

Recommendation

Decouple FR1 and FR2 by modifying either DP1
or DP2 design as appropriate

S
S Mo

's 3 1 7 ~ 3
FR1 X[ X]| 0 DP1
FR2 | = . X DP2
FR3 0] 0| X DP3

. / X A J

Robustness development acts to prevent problems and reduce risks.
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Robust Design for Reliability (Combined with Design for Six Sigma)

Case Study: An application in Oil/Gas perforating explosive product development
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Case Study Report Summary (safelet Electronic Packaging RDfR )
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Relia bility and Robustness (An Engineering Measure of Reliability)

(Robustness Solves the Problem)
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Product Performance Product Performance
Reliability: probability of a product Robustness: ability of a product to perform its
performing its intended function for a intended function consistently in the presence
specified life under the operating conditions of uncontrollable user environment (noise)
encountered. during its intended life. In other words, the
product is insensitive to noise.
Computing probability of success requires Assessing robustness requires knowledge of
knowledge of m, s, f (.) m, s
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Summary

/ Ideal Function Minimize Sensitivity to Reduce Rate of
Noise change

-~ - Concept / System Design [e)ille]{els[§[o e F=[F=10a[=I /5

- Robust Parameter Design -Tolerance Design

Robust Design

for Reliability

Output
Response

Input Energy

ROBUST DESIGN

(Cost of failures vs. cost of|

providing redundant
..... components

* Adopt the best practices including Robust Design for Reliability
e Start the reliability effort in early design phase
* Take advantage of virtual prototyping

* Electronics packaging reliability from die level to product level
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