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#NiJ7 (Overstress)
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FHEHI{ (Cumulative Damage )
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« Performance Inadequacies Not
Related to Material Damage
— Electrical
— Mechanical E:irggé?t;;‘g'; F;“r’]"’r;'”
— Thermal supply 10 volts
— Cosmetic -~

« Material Overstress Failure
Mechanisms
— Fracture
— Buckling
— Yielding and Brinnelling
— Electrical Overstress
— Electrostatic Discharge
— Dielectric Breakdown

— Thermal Breakdown

Wear ——— Flay

e
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,,f"’f' Fretting Comrosion
Corrosion

\* Siress-Comosion-Cracking

Spalling

. _ Dendrnte Shorts
Metal M lgration {:*Dpens From Loss Of

Material

Fatigue

c — Time i<} [g]

reep ‘,\\\\
Temperature
Aging — %

— Interdiffusion
Diffusion
— Depolymerization > Based
Events
— Embrittlement




AFERIDOTEERESR

-
(EEEREN

&

\‘—_ H -3
oy RN SRR
= 1H
J51 & [F] i
=] Bikitse Hwattar
. 1t
Suppliers I/\IT\—ZE'E‘I N
: : OEMs Customers 7/~
Lower Tiers Upper Tiers
Defects Rejected from Defects Rejected OEM Proving
Upper Tier Supplier from OEM Ground Test
Past/Surrogate Suppliers Operating
Program Quality Design/Process/ OEM In Plant Environment
History Material Change or Lot Repair Transportation | Maintenance Actions
i Sub m/C
/Surrogate Pu SyStgl : OHEII)OY:.C“: Component Subsystem Vehicle Vehiclc{ Cutoff ~ Warranty
Programs PoPECRIHCHIER, | WSE Production Assembly Assembly Sold Dy, Coverage

I I I I | I ] | Time
[ [ [ [ T [ [ [ | (Not to

Scale)

A Suppliers’ In Plant .
Past/Surrogate E .S“%’h‘:j“ , I{):pair R OEM Production
Program Warranty esign/Production SuppliersE M0 e Quality A}ldlt before g ge
Performance Validation Test Delivery )
Suppliers’ In Plant Test Suppliers’ Usage Mode o
Repair/Rework Design/Process/ Usage Intensity Operator’s Reliability
Suppliers End-Of-Line Material Change OEM Test Fleet Data
Test
Development Production Production Production Field
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: . Design In Adequate Design-Margin Using
BT EMERERE Deslgn Margin By Tools Such As: Steinberg Calculations,
Ana'YEHS Before Parts CALCE Tools, and Finite Element Analysis
|
Qualitative Evaluation Developmental Physical Tests For Reliability
FAEPHEEES In Development Robustness
- *Fast Learning Cycles
(HALT or Slmllﬂr) *Very Small Sample Sizes (1-3)
|
Reliability Robustness Insure Robustness Parity with
SEH&EtE )
SR Exit Criteria Previously Known Good Product
| IMESEIS + IERE F
I : Quantitative Testing Using Accelerated
+ i B3 MG = £
ERIEADESITE OU&H}It&\}IVﬁ dEwta{aIuatlon Testing Methods and Acceleration Factors
n validation *Reliahility Number Demonstrated
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HASS (Pilot)

—> | HASA (Production)
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