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[Abstract]

In this paper, the ESS test based on the MIL-HDBK-344A is introduced, and the purpose of the ESS test of the guided missile
internal cable, and the specification and test method are confirmed. The ESS test configuration consists of environmental
stimulation of temperature circulation and random vibration. Based on the procedure in the handbook, the ESS test specification
setting and test configuration of the guided missile internal cable are presented, and the jig for the ESS test of the guided missile
internal cable for the vibration test was produced. The probability of detecting a defect determined through the screening
strength(SS) was set to match the reliability of a one-time guided missile, and also introduced the inspection method and
considerations for the cable inside the guided missile during the ESS test.
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Table 1. Defect types & density vs process
MIL-HDBK-344A

IR EHA
maturity in

Defect Type Distribution (percent) Defect

Density

Maturity

Design | Manufacturing | Parts

Development | 40-60 20-40 10-30 High

Early
Production

Late
Production

20-40 30-50 20-40 | Moderate

5-15 20-30 60-70 Low
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ESTABLISH ESS
GOALS
(PROCEDURE A)

GENERATE OR REFINE
ESTIMATES OD Dyy
PROCEDURE B AND D

GENERATE OR REFINE
ESTIMATES OD SS
PROCEDURE C AND D

SCREEN SELECTION AND
PLACEMENT
(PROCEDURE A)

OPTIMIZATION FOR COST
COST ANALYSIS (PROCEDURE A)

(PROCEDURE A)

FALLOUT ANALYSIS
(PROCEDURE D)

’

MONITOR AND CONTROL
(PROCEDURE E)

i

PRODUCT RELIABILITY
VERIFICATION TEST
(PROCEDURE F)

33 1. MIL-HDBK-344A ESS Z=ZT1#9| Mt
Fig. 1. ESS program sequence in ML-HDBK-344A
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Table 2. Assembly defect types precipitated by thermal &
vibration screens in MIL-HDBK-344A

Thermal Vibration
IDFEE 1 ES Screen Screen

Defective Part X X

Broken Part X X

Improperly Installed Part X X

Solder Connection X X

PCB Etch, Shorts and Opens X X

Loose Contact X

Wire Insulation X

Loose Wire Termination X X

Improper Crimp Or Mating X

Contamination X

Debris X

Loose Hardware X

Chafed, Pinched Wires X

Parameter Drift X

Hermetic Seal Failure X

Adjacent Boards/Parts Shorting X
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