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Army
Jimmie Barnett — Dugway Proving Ground
Michael Barry — Aberdeen Test Center
William (Skip) Connon— Aberdeen Test Center
Jeff Dallman — White Sands Missile Range
Herb Egbert — ECIIL, YPG
Rick Errhalt— Electronic Proving Ground
Judy Galloway — Aberdeen Test Center
Mike Hale — Redstone Technical Test Center
John Harris — Redstone Technical Test Center
Al Kelley — YPG-NETO
Robert Kerr — SDDC, Ft Eustis
Paul Krause — COE, TEC
Bob McKinnon — Aberdeen Test Center
Joe Nash — AMRDEC
Randy Patrick — Yuma Test Center
Chris Reeks — Redstone Technical Test Center
Rick Reyvnaud — White Sands Missile Range
Linda Spears— YPG-NETO

Jamie Sullivan — Redstone Technical Test Center

Ken Thompson — DTC-NETO, APG
Scott Walton — Aberdeen Test Center

Air Force
Dwayne Bell = Eglin AFB
Chervl Copes — ASC/ENRS, Wright-Patterson Air Force Base
Lorraine Wright — ASC/ENRS, Wright-Patterson Air Force Bas
Faustino Zapata — ASC/ENFS, Wright-Patterson Air Force Basi

Navy
Brian Haugen — NAWC, China Lake
James E. Howell [1l -NSWC
Al Kukk — Navy Consultant
Ron Merritt — Naval Air Warfare Center, China Lake
Richard F. Taddeo — NAVSEA 05P12

Brett Tanner — Naval Air Warfare Center, China Lake

Private Industry
Vesta Bateman — Mechanical Shock Consulting
George Coonley — KHS Tech. Lighting

Gus Cutting — Honeywell

Organizations
IEST — Institute of Environmental Sciences and Technology

SAVIAC — Shock and Vibration Information Analysis Center
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MIL-STD-810G
ENVIROCNMENTAL DESIGN/TEST
TAILORING GUIDANCE

ENVIROMNMENTAL ENGINEERING
MANAGEMENT PLAN

LIFE CYCLE ENVIRONMENTAL
PROFILE

OPERATIONAL ENVIRONMENTAL
CESIGN/TEST REQUIREMENTS

» EMVIRONMENTAL TEST
PLANS'REPORTS

ENGINEERING DESIGNS AND
SPECIFICATIONS

s MIL-STD-B10G, PART 2
LABORATORY TEST METHODS

v MATURAL ENVIROMMENT
RELDVFLEET TEST FACILITIES
AND PROCEDURES

MESIOM NEED STATEMENT

+ OPERATIONAL REQUIREMENTS

DOCUMENT
s SYSETEM ENGINEERING
MANAGEMENT PLAN

s TEST & EVALUATION MASTER
PLAN
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Figure 1-2. Roles of acquisition personnel in the environmental design/test tailoring process.
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WOTE 1+ COMPLETE TASK DESCRIFTIONS ARE N
APPENDIX &
DEVELOR ENYIRCNMENTAL ENGINEERING
MAMSGEMENT PLAN (EEMP) WOTE & INCLUDE EEMP & ETEMP WITH OTHER
ITASK 401, REF PARAGRAPH 4222 S¥YSTEM PLANS & FROFPOSALS TS
——. ALLOW REALISTIC COST ESTIMATING
#3CHEDULE TASK S 402-a08, FLUS TASK SUFPORT

«CONSIDER ALTERMATIVES TO TEST N2 HARDWARE WOTE 3: MAKE CONTRACT PROVISIONS FOR THE

«PREPARE COST/BENEFT/RISK ANALYEIS FOR
ALTERNATIVE{S) TO TESTING HARDWARE

EQUIFMENT SUPPLIER TO UFDATE EEMP &
ETEMP O APERICDIC BASIS AS ADDITIONAL
INFORMATION BECOMES AdAILABLE.

ENVIRONMENTALTEST & EVALLATION MASTER PLAN (ETEMP)
TABKE 402, & 404 REF PARAGRAPHA42.2.3)

PREPARE LIFE

CYCLE
1E 5

FREFARE CFERATIONAL ENVIRONMENT
DOCUMENTATION {(OED).
TASHK 403, REF PARAGRAPH 42.2.3.2)

bl

s DOCLUMENT APPLICABLE SERVICE LISE
PROFILE.

#*IDEMTEY aPPLICARLE EMNVRDKMEMNTAL
COMDITIONE.

SCONBIDER STORMAGE, TRAMSIT, AND

OFERATIONAL EMWVIRCHMENTS.

MEFA UNMENTAL
IBEUES/CRITERIA LIST (EICL)
TASK 404, REF PARAGRAPH 4.2.2.3.3)

=« BASE ON RESULTS FROM TASKS 402 & 4030
& LISTALL TAILORED ISSUES & CRITERIA

= FROVIDE RATIONALE FOR THEIR
DERIVATIGNS.

F

FREPARE DETAILED ENVIRONMENTAL
TEST PLAN {(DETP)

« DOCUMENT REAL-WORLD PLATFORM
« JBTAIN DATA FROM DATABASES. MODELS

= JHTAIN REMAINING DATA BY MEASURING

TEST
HA RDWARE!
PROTOTYPES

CHARACTERIGTICE.
SIMULATIONS

REALISTIC PLATFORM ENVIRONMENTS.

ATERNATIVES

SEE TASK 401

REF FARAZRAPHE

412, 4224. %
AFFENDIX B, FARA. F)

HE

SELECT ALTERNATIVE
B, MODELING &
SULATION, COURON
SAMPLES, SIMILARITY,
OTHER ANALYEES.)
SCHEDULE AND JUSTIFY

YES

[TASK 408, REF PARAGRAPH 42.2.4)

« LABORATORY TEST PLANS: USE METHODS |M THIS
STANDARD, SELECTED & TAILORED TG THE
SPECIFIC TEST ITEM.

a FIELOVFLEET TEST PLANS: DEVELOPMENT!

ALTERMATIVE(S) IN
TASK 401,
——

OFERATIONALTEST AGENCIES USE THEIR OWH
FLAN REQUIREMENTS/FORMATS. TAILORED
TO THE SPECIFIC TEST ITEM

& AITERNATIVE(S|; EXPLAIN METHODOLDGY

FERFORM ENVIRONMENTAL TESTS.

= | ABORATORY TESTS: USE METHODS N THIS

FREFARE ENVIRONMENTAL
TEST REFORTS (ETR).
TASK 408, REF PARAGRAPH 42.2.8)

STANDARD SELECTED & TAILORED TO THE
SPECIFIC TEST ITEM.

» FIELDVFLEET TESTS: DEVELOPME NT!
OFERATIONAL TEST AGENCIES LSE THEIR OWN
METHODS, SELECTED & TAILORED TG THE
SFECIFIC TEST ITEM.

* AITERNATIVES): EXECUTE METHODOLOGY.

# | AR ORATORY TEST REPORTS: USE THE
FORMAT IN TASK aig

= FIELDFFLEET TEST REPORTS:
DEVELOPMENTIGRFERATIONAL TEST
AGENCIES USE THEIR OWN TEST
REFORT REQUIREMENTS/FORMATS.

# ALTERNATIVE(S): AFFROFRIATE REPORT(S).

Figure 1-1. Environmental engineering program guide.
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TASK 402

LIFE CYCLE ENVIRONMENTAL PROFILE (LCEP)

402.1 Purpose. The LCEP, prepared by an environmental engineenng specialist (combat/matenel developer staff
or contractor), identifies and characterizes environments or combinations of environments to which the matenel
could be exposed throughout its service life. Use the LCEP as the baseline document to support design and test
activities throughout the maternel development process.

4022 Task description, This 1s one of three tasks (Task 402, 403, and 404) that make up the Environmental Test
and Evaluation Master Plan (ETEMP). The LCEP accurately descnibes real-world environmental conditions that
are relevant to the matere! being developed. Tt provides a consistent baseline for design and test decisions
regarding materiel performance and survival under realistically outlined operatonal environmental conditions, As
such, it should not contain conservatism factors, parameter exaggeration, or test procedures that will be covered by
other tasks. The LCEP is a living document that should be reviewed and updated periodically as new information
reearding operational environmental conditions becomes avatlable. A comparable NATO document, Allied
Ordnance Publication 15 (AOP-15), "Guidance on the Assessment of Safety and Suitability for Service of Non-
MNuclear Munitions for NATO Armmed Foreces™ (1998), provides methodology to define specific details ofthe service
environments, and to identify approprate testing to demonstrate that munitions will perform acceptably under those
conditions.

40221 Contents of an LCEP, As a minimum, perform the following subtasks and include subtask products in the
LEEP:

a. Descnbe the anbcipated logistical and operational events associated with the matenel from the time of
final factory acceptance until the end of its useful life, Include description in the LCEP,

b, Develop a list of significant natural and induced environments or combinations of environments
associated with each of the events described in "a" above, and inciude the hst in the LCEP.

¢. Prepare narrative, tabular, graphic, and statistical charactenzations, to the extent practical, of the
environmental stress conditions identified in "b" above. These charactenzations may be a combination
of analytical calculations, test remlts, and measurements on materiel systems in service. Include
characterizations in LCEP.

40222 special considerations. When appropniate m developing the LCEP, descnbe the following special
considerations along with any others that may apply, and include their desenptions in the LCEP:

a.  Anticipated materiel configuration (8) duning manufacturing, handling, repairrework, environmental
stress screening | ESS), and transport.

b. Environments to be encountered and their associated geographical and physical locations.
¢. Packaging'container designs/configurations.

d. Platform on which the matenel is mounted, stored, or transported.

g, Structural, operating, and other interfaces with adjacent materiel.

f.  Absolate and relative durations of exposure to envimnmental conditions in each life cycle phase, as well
as any other circumstances of occurrence,

g, Number of umes each life cycle phase is expected to occur and its frequency or likelihood of
OCCUTTENCE,

h. Anticipated limitations and eritical values that the environment may have on the materiel because of
matenel design or natural laws (e.g., fog or other precipitation may inhibit the effectiveness of infrared
SETISOTE].
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TASK 402 $
LIFE CYCLE ENVIRONMENTAL

402.3 Details to be provided by the acquisition agency, The LCEP must be the product of the shared knowledge of
both the materiel supplier and the acquisition agency. The acquisition agency must provide, as a minimum:

d.

A thorough description of all anticipated logistical and operational events associated with the materiel
from the time of final factory acceptance until its terminal expenditure, removal from the inventory, and
demilitarization. Include:

(1) Geographical areas of service or deployment.
(2) Platforms on which the materiel will be mounted, stored, or transported.

(3) Actual measurements of environmental conditions related to the same or similar materiel and
platforms.

(4) Concept of Operation (CONOPS)
Schedule and procedures for LCEP submittal,
Identification as a contract task or submittal.

Special conditions or restrictions.
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Shipping/Transportation
(See Note 3) Ng = .

Hardware may be subjected to any or all
of the shipping/transportabion modes
shown. Themfore, in amy e cyde
strens analysis, the anticipated stresses
experienced by the hardware in each
mode shoulkd be evaluated and the most
significant of these incomporated in the
test program,
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LIFE CYCLE ENVIRONMENTAL

Mission/Sortie Use
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The environmental stress evenls
experienced by actual hardware may
not always occurin the sequence shown
in this prafile. The generalized profie is
intended to be used as a starting point
for a talored life cycle shress analysis
and to provide confidence that all
patentially  significant environmental
conditions have been conskdered,

Miode 2

The generlized profile provides only
representative  decision-making
intarmation.. It does notimpose or imply
aspeaihc test arder although it can akd in
suggesting potentially useful
environmental test stress combinations
or seqUences.
hota 3
Hardware may be subjected to any or al

af the sl'mm'rg.ft'a:'ﬁpu'tatn'l modes
shown. Themtore, in any e cycke

messanﬂyﬁi&,ﬂﬁﬂﬁpatedstm
experienced by the hardware in each
mode shoukd be evaluated and the maost
significant of these incorparated in the
test program.

Mote 4

The generdized profile shows only
areas of envionmental concem and
does not attempt to show operational
use pattems. The melative frequency
and duration of storage, shipping, and
mission events musl be considered in
determining lite emvaronmental
ledt parameters, It shoukd also be
remembered that even one-shot
devices  (ockets, shells, elc) must
endure cambinations and repetitions af
dll these evenls bebore they are

ultlnatd'l,r fired.

In the interest of completeness, some
environmental stress generaling
mechanisms have been included for
which comesponding lests are not
included in this document. Their
absence from this document does not
imply a lack of imporlance; they should
be gven equal consideration in the lite
oycle stress analysis.
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DEVELOP ENVIRGNMENTAL ENGINEERING
MANAGEMENT PLAN (EEMP)
(TASK 401, REF PARAGRAPH 4.2.2.2)

«5CHEDULE TABKS 402408, PLUS TARK SUFPORT
«CONBIDER ALTERNATIVES TOTESTING HARDWARE
«PREPARE COST/BENEFT/RISK ANALYEIS FOR
ALTERNATIVE{S) TO TESTING HARDWARE

NOTE 1 COMPLETE TASK DESCRIPTIONS ARE IN
AFFENDIE A

MOTE ¥ INCLUDE EEMP & ETEMFP WITH OTHER
SYSTEM PLANS & PROPOSALS TO
ALLOW REALISTIC COST ESTIMATING

NOTE 3: MAKE CONTRACT PROVISIONE FOR THE
EQUIFMENT SUPPLIER TO UFDATE EEMP &
ETEMP O APERICDIC BASIS AS ADDITIONAL
INFORMATION BECOMES AdAILABLE.

ENVIRONMENTALTEST & EVALLATION MASTER PLAN (ETEMP)
TABKE 402, & 404 REF PARAGRAPHA42.2.3)

PREPARE LIFE CYCLE
ENVIRONMENTAL PROFILE {LCEP).
TASK 402, REF PARAGRARH 422.3.1)

FREFARE CFERATIONAL ENVIRONMENT
DOCUMENTATION {(OED).
TASHK 403, REF PARAGRAPH 42.2.3.2)

s DOCLUMENT APPLICABLE SERVICE LISE
PROFILE.

#*IDEMTEY aPPLICARLE EMNVRDKMEMNTAL
COMDITIONE.

SCONBIDER STORMAGE, TRAMSIT, AND

OFERATIONAL EMWVIRCHMENTS.

PREPARE ENVIRONMENTAL
IBEUES/CRITERIA LIST (EICL)
TASK 404, REF PARAGRAPH 4.2.2.3.3)

=« BASE ON RESULTS FROM TASKS 402 & 4030
& LISTALL TAILORED ISSUES & CRITERIA

= FROVIDE RATIONALE FOR THEIR
DERIVATIGNS.

FREPARE DETAILED ENVIRONMENTAL
TEST PLAN {(DETP)
[TASK 408, REF PARAGRAPH 42.2.4)

bl

« DOCUMENT REAL-WORLD PLATFORM
CHARACTERIGTICE.

« JBTAIN DATA FROM DATABASES. MODELS
SIMULATIONS

= JHTAIN REMAINING DATA BY MEASURING
REALISTIC PLATFORM ENVIRONMENTS.

ALTERNATIVES

TEST
HA RDWARE! SEE TASK 401
PROTOTYPES REF PARAGRAPHE
t WG 4312,43321 &

AFPENDIXE. PARS F)

= SELECTALTERMATIVE
i2.g., MODELING &

YES BIALILATION, COLPON

SAMPLES, SIMILARITY.

OTHER ANALYSES)

SCHEDULE AND JUSTIFY

« LABORATORY TEST PLANS: USE METHODS |M THIS
STANDARD, SELECTED & TAILORED TG THE
SPECIFIC TEST ITEM.

a FIELOVFLEET TEST PLANS: DEVELOPMENT!
OFERATIONALTEST AGENCIES USE THEIR OWH
FLAN REQUIREMENTS/FORMATS. TAILORED
TO THE SPECIFIC TEST ITEM

& AITERNATIVE(S|; EXPLAIN METHODOLDGY

ALTERMATIVE(S) IN
TASK 401,
——

FERFORM ENVIRONMENTAL TESTS.

= | ABORATORY TESTS: USE METHODS N THIS
STANDARD SELECTED & TAILORED TO THE
SPECIFIC TEST ITEM.

» FIELDVFLEET TESTS: DEVELOPME NT!
OFERATIONAL TEST AGENCIES LSE THEIR OWN
METHODS, SELECTED & TAILORED TG THE
SFECIFIC TEST ITEM.

* AITERNATIVES): EXECUTE METHODOLOGY.

FREFARE ENVIRONMENTAL
TEST REFORTS (ETR).
TASK 408, REF PARAGRAPH 42.2.8)

# | AR ORATORY TEST REPORTS: USE THE
FORMAT IN TASK aig

= FIELDFFLEET TEST REPORTS:
DEVELOPMENTIGRFERATIONAL TEST
AGENCIES USE THEIR OWN TEST
REFORT REQUIREMENTS/FORMATS.

# ALTERNATIVE(S): AFFROFRIATE REPORT(S).

Figure 1-1. Environmental engineering program guide.
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TASK 404
ENVIRONMENTAL ISSUES/CRITERIA LIST (EICL)

404.1 Purpose. This task, completed by one or more environmental engineering specialists (combat/materiel
developer staff or contractor), provides a list of issues and eriteria that cover the effects that various environments
have on materiel performance and reliability. It includes design and test criteria and issues, and their supporting
rationale and assumptions. This is one of three tasks (Task 402, 403, and 404) that make up the Environmental Test
and Evaluation Master Plan (ETEMP). Critical issues and basic criteria may appear in the MNS, ORD, and TEMP.
Environmental design and test issues/criteria are derived from the LCEP and OED data.

404.2 Task description. For each environmental stress type or combination of stress types to be considered in
materiel design/testing, include the following information, as a minimum, in the EICL. Note that design and test
criteria may not be the same in all cases because some form of time compression, stress exaggeration, or other
simplifying assumptions may be needed to perform tests, particularly laboratory tests, in a practical schedule with
available facilities. However, test criteria must always be tailored realistically.

a.  Develop specific design and test criteria (including specific criterion values) and their associated critical
issues. Include these issues and criteria in the EICL.

b. Develop rationale and assumptions used to select the specific eriteria, including the significance of the
criteria with respect to materiel performance and durability, and including factors of conservatism.
Include these in the EICL.

c. Explain differences between design and test criteria, including test compression algorithms, fatigue
acceleration models, and test facility limitations.

d. Estimate expected degree of correlation between laboratory test results and anticipated service
experiences.

404.3 Details. Details to be provided by the acquisition agency.
a. Service scenarios of greatest concern for performance and durability.
b. Data analysis methodologies (optional).

c. Test time compression algorithms or stress models (opticnal ).
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NOTE 1 COMPLETE TASK DESCRIPTIONS ARE IN

DEVELOP ENVIRGNMENTAL ENGINEERING
MANAGEMENT PLAN (EEMP)
(TASK 401, REF PARAGRAPH 4.2.2.2)

«5CHEDULE TABKS 402408, PLUS TARK SUFPORT

«CONBIDER ALTERNATIVES TOTESTING HARDWARE

«PREPARE COST/BENEFT/RISK ANALYEIS FOR
ALTERNATIVE{S) TO TESTING HARDWARE

AFPENDIX A

MOTE ¥ INCLUDE EEMP & ETEMFP WITH OTHER

SYSTEM PLANS & PROPOSALS TO
ALLOW REALISTIC COST ESTIMATING

NOTE 3: MAKE CONTRACT PROVISIONS FOR THE

EQUIFMENT SUPPLIER TO UFDATE EEMP &
ETEMP O APERICDIC BASIS AS ADDITIONAL
INFORMATION BECOMES AdAILABLE.

ENVIRONMENTALTEST & EVALLATION MASTER PLAN (ETEMP)
TABKE 402, & 404 REF PARAGRAPHA42.2.3)

PREPARE LIFE CYCLE
ENVIRONMENTAL PROFILE {LCEP).
TASK 402, REF PARAGRARH 422.3.1)

FREFARE CFERATIONAL ENVIRONMENT
DOCUMENTATION {(OED).
TASHK 403, REF PARAGRAPH 42.2.3.2)

s DOCLUMENT APPLICABLE SERVICE LISE
PROFILE.

#*IDEMTEY aPPLICARLE EMNVRDKMEMNTAL
COMDITIONE.

SCONBIDER STORMAGE, TRAMSIT, AND

OFERATIONAL EMWVIRCHMENTS.

FREPARE ENVIRONMENTAL
IBEUES/CRITERIA LIST (EICL)

& LISTALL TAILORED ISSUES & CRITERIA
= FROVIDE RATIONALE FOR THEIR
DERIVATIGNS.

FREPARE DETAILED ENVIRONMENTAL
TEST PLAN {(DETP)

TASK 404, REF PARAGRAPH 4.2 2.3.3) TEST X
i HA ROWARE! SEE TAGK 40 ; 2

T
« BASE ON RESULTS FROM TASKS 402 & 403, FRHTH?‘"-‘P‘EE . EE’;T&;Q%FH-

“|+ DOCUMENT REAL-WORLD FLATFORM

CHARACTERIGTICE.
« JBTAIN DATA FROM DATABASES. MODELS
SMULATIONS

= JHTAIN REMAINING DATA BY MEASURING
REALISTIC PLATFORM ENVIRONMENTS.

ATERNATIVES

AFPENDIXE. PARS F)

= SELECTALTERMATIVE
i2.g., MODELING &

YES BIALILATION, COLPON

SAMPLES, SIMILARITY.

OTHER ANALYSES)

SCHEDULE AND JUSTIFY

[TASK 408, REF PARAGRAPH 42.2.4)

« LABORATORY TEST PLANS: USE METHODS |M THIS
STANDARD, SELECTED & TAILORED TG THE
SPECIFIC TEST ITEM.

a FIELOVFLEET TEST PLANS: DEVELOPMENT!

ALTERMATIVE(S) IN
TASK 401,
——

OFERATIONALTEST AGENCIES USE THEIR OWH
FLAN REQUIREMENTS/FORMATS. TAILORED
TO THE SPECIFIC TEST ITEM

& AITERNATIVE(S|; EXPLAIN METHODOLDGY

¥

FERFORM ENVIRONMENTAL TESTS.

= | ABORATORY TESTS: USE METHODS N THIS
STANDARD SELECTED & TAILORED TO THE
SPECIFIC TEST ITEM.

» FIELDVFLEET TESTS: DEVELOPME NT!
OFERATIONAL TEST AGENCIES LSE THEIR OWN
METHODS, SELECTED & TAILORED TG THE
SFECIFIC TEST ITEM.

* AITERNATIVES): EXECUTE METHODOLOGY.

FREFARE ENVIRONMENTAL
TEST REFORTS (ETR).
TASK 408, REF PARAGRAPH 42.2.8)

# | AR ORATORY TEST REPORTS: USE THE
FORMAT IN TASK aig

= FIELDFFLEET TEST REPORTS:
DEVELOPMENTIGRFERATIONAL TEST
AGENCIES USE THEIR OWN TEST
REFORT REQUIREMENTS/FORMATS.

# ALTERNATIVE(S): AFFROFRIATE REPORT(S).

Figure 1-1. Environmental engineering program guide.
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TASK 405
DETAILED ENVIRONMENTAL TEST PLANS (DETP)

405.1 Purpose. This task calls for detailed plans for conducting environmental tests required to determine if the
environmental criteria developed in Task 404 are met and their associated critical issues are satisfied, and to identify
critical environmental threshold values for system effectiveness that may be evident during testing. Environmental
test plans are prepared by materiel developers, evaluators, assessors, and testers in various levels of detail during the
acquisition cycle. Development and operational testers prepare plans for testing in laboratory and natural field/fleet
environments.

a. Laboratory test plans. This task pertains mainly to plans for materiel tests performed in environmental
laboratories. The laboratory DETP provides the acquisition activity with plans for environmental
laboratory tests early in the development cycle.

b. Natural environment field fleet tests. The information in 405.2 and following may be used as examples
of some of the types of environmental testing procedures that are useful guidelines for some
development and operational test plans. These plans are influenced auwtomatically by previous
environmental engineering tasks. Agency EES normally assist in preparing these plans.

405.2 Approach. Use decisions and data obtained through the tailoring process to determine the need for
laboratory tests, specific criterion values (settings) for the individual environmental test methods in Part Two of this
document, and the types and timing of development or operational tests in natural environments. Early coordination
with the development and operational test community is essential to facilitate preparation of DETPs and to avoid
costly omissions or duplications in environmental test planning. Consider the following:

a. Probability of occurrence of specific environmental forcing functions, alone or in combination.
b. Occurrence of similar environmental stresses in more than one life profile phase.

c. Experience from other materiel similarly deployed/tested.

d. Expected environmental effects and materiel failure modes.

e. Expected effects on hardware performance and mission success.

f. Likelihood of problem disclosure by a specific laboratory test method using a specific chamber test
sequence/setting or natural environment test location/method.

405.3 Contents. Include the following in DETP's:

405.3.1 Pretest information. Include the following in the test plan as information that is required prior to
conducting an environmental test.

a. Background data of each item:

(1} Item nomenclature, model, serial number, manufacturer, etc.
(2) General appearance/condition.

(3) Specific physical anomalies.

{(4) Environmental test history of the specific test item.

b. Pretest data on the functional parameters that will be monitored during and after the main test. Use
functional parameters and operational limits specified in the materiel specification or requirements
document. If such specifications are not provided, establish and apply appropriate parameters/limits tor
the pretest, during the test, and the post test,

c. Pretest information for facility operators. (Additional information may be required in specific methods
in Part Two of MIL-STD-810@G.)

(1) Test facilities (if applicable) including imstrumentation.



(2}

(3

(4)

MIL-STD-810G

(4} apparatus
(b)Y fixture(s) TASK 5
{c) heating or cooling provisions

id) requirements for combined environment
Test item instatlation details,

(a) procedures for mstallation mmcluding test item configuration relative to a fixture
{b} omentaton

(¢} mterconnections

(d) pretest setup photographs as appropriate
Test instrumentation, monitoring, and recording,
(a) schedule

(b mdvidoal test duration of exposure

{c) axesofonentation

(d) level critena and tolerances

(e} method of test stress application

i fi shutdown procedures

(g) completion cntena

(R} test item functional and operational requirements for pretest, during test, and post test
Test procedure:

(2} schedule

(b} mdividual test duratton of exposure

{c) axesofonentation

(d) level critena and tolerances

(e) method of test stress application

i f) shutdown procedures

(g) completion critena

(k) testitem functional and operational requirements for pretest, during test, and post test

40532 Dunng test information. Include the following in the test plan as data to be collected dunng the test.

a.

b.

Environmental design parameters and test critena,

Test configuration and quantity of items to-be tested.

Description of the testing o be performed, including specific climatic categones n which tests are
conducted, subtests (e.g.. mitial examination (ncloding packaging adequacy), pretest data (see 405.3.1,
ahove), storage, performance, operational modes, human factors, safety, etc.), and failure cntena.

Test procedure critena, fimats and tolerances.

Test sequence and schedule.

Test instrumentation, including, but not necessanty limited to:

(1}
(1
(3

Descriptions of test installations, facilites, and equipment cu

Spectfic mstrumentation, calibration critena, and procedures.
Data to be collected and accuracies to be achieved.

Description of all filtering performed on data.

available for procurement for the specific test program.

rrently available to the contractor

or



b
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Task 5

Facilities/equipment required from the Government and dates required.

Data reduction/analysis tlechmigues and statistical criteria.

405.3.3 Post test information, Include the following in the test plan as information that 1% ired afier conductin
fosl Lest iniormealion g P requ g

the main test.

a. Testitem Wentification (manufacturer, model/senal number, etc.).

b, Test equipment identification, including accessories.

¢, The actual test sequence (program) used or procedural anomalies,

d. Deviation from the planned test program (including explanation),

e. Performance data collected on the same parameters at the same operational levels as those ofthe pretest
(including visual examination results and photographs, if applicabie).

f.  If not tested in a chamber {e.g., vibmtion test), mom ambient test conditions recorded pernodically
dunng test period.

g, [ther data as specified in the mdividual methods or mateniel requirements document(s ).
Initial fatlure analyses.

1. A signature and date block for the test engineer/technician to certify the test data.

J. Photographic record of the test item, test fixture, and test apparatus, as appropnate.
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NOTE 1 COMPLETE TASK DESCRIPTIONS ARE IN

AFFENDIE A
DEVELOP ENVIRGNMENTAL ENGINEERING
MANAGEMENT FLAN (EEMP) MOTE 2 INCLUDE EEMP & ETEMP 'WITH OTHER
ITASK 401, REF PARAGRAPH 4222 S¥YSTEM PLANS & FROFPOSALS TS
ity ALLOW REALISTIC GOST ESTIMATING
«5CHEDULE TASK S 402408, FLUS TASK SUFPORT
«CONSIDER ALTERMATIVES TO TEST N2 HARDWARE WOTE 3: MAKE CONTRACT PROVISIONS FOR THE
«FREFARE COST/BENEFT/RISH ANALYEIS FOR EQUIFMENT SUPPLIER TO UFDATE EEMP &
ALTERNATIVE!S)TO TESTING HARDWARE ETEMP ON APERIQDIC BASIS AS ADDITIONMAL

NRORMATION BECOMES AVAILABLE.

ENVIRONMENTALTEST & EVALLATION MASTER PLAN (ETEMP)
TABKE 402, & 404 REF PARAGRAPHA42.2.3)

FREFARE CFERATIONAL ENVIRONMENT
DOCUMENTATION {(OED).
TASHK 403, REF PARAGRAPH 42.2.3.2)

« DOCUMENT REAL-WORLD PLATFORM
CHARACTERIGTICE.

« JBTAIN DATA FROM DATABASES. MODELS
SIMULATIONS

= JHTAIN REMAINING DATA BY MEASURING
REALISTIC PLATFORM ENVIRONMENTS.

PREPARE LIFE CYCLE
ENVIRONMENTAL PROFILE {LCEP).
TASK 402, REF PARAGRARH 422.3.1)

bl

s DOCLUMENT APPLICABLE SERVICE LISE
PROFILE.

#*IDEMTEY aPPLICARLE EMNVRDKMEMNTAL
COMDITIONE.

SCONBIDER STORMAGE, TRAMSIT, AND

OFERATIONAL EMWVIRCHMENTS.

FREPARE ENVIRONMENTAL
IBEUES/CRITERIA LIST (EICL)
TASK 404, REF PARAGRAPH 4.2.2.3.3)

ATERNATIVES

HA RDWARE! SEE TASK 401
PROTOTYPES REF PARAGRAPHE

t WG 4312,43321 &
AFPENDIXE. PARS F)

TEST

=« BASE ON RESULTS FROM TASKS 402 & 4030
& LISTALL TAILORED ISSUES & CRITERIA

= FROVIDE RATIONALE FOR THEIR
DERIVATIGNS.

= SELECTALTERMATIVE
i2.g., MODELING &
YES BIALILATION, COLPON
SAMPLES, SIMILARITY.
OTHER ANALYSES)
SCHEDULE AND JUSTIFY
= ALTERMNATIVE(S) IN
TASK 401,
. ]

FREPARE DETAILED ENVIRONMENTAL
TEST PLAN {(DETP)
[TASK 408, REF PARAGRAPH 42.2.4)

« LABORATORY TEST PLANS: USE METHODS |M THIS
STANDARD, SELECTED & TAILORED TG THE
SPECIFIC TEST ITEM.

a FIELOVFLEET TEST PLANS: DEVELOPMENT!
OFERATIONALTEST AGENCIES USE THEIR OWH
FLAN REQUIREMENTS/FORMATS. TAILORED
TO THE SPECIFIC TEST ITEM

& AITERNATIVE(S|; EXPLAIN METHODOLDGY

FERFORM ENVIRONMENTAL TESTS. (ETR).
TASK 402, REF PARAGRAFH 4228

= | ABORATORY TESTS: USE METHODS N THIS

STANDARD SELECTED & TALORED TO THE e, L THe
SPECIFIC TESTITEM. T R ern:

o FIELDVFLEET TESTS: DEVELOPME NT/ g L s 1t
OPERATIONAL TEST AGENCIES USE THEIR OWN e S
e e REPORT REGUIREMENTS/FORMATS.

AT RE B bITE T Ca S » ALTERNATIVE(S}: APPROPRIATE REPORT(S).

Figure 1-1. Environmental engineering program guide.
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TASK 406
ENVIRONMENTAL TEST REPORT (ETR)

406.1 Purposes.

a. Emvironmental test reports are produced at various points in the acgusition process by development and
operational testers, Spectfications for reports of development and operational tests in specific
environments are provided by development and operatonal test agencies, and therefore do not appear
here. However, the information m 406.2 may be used as examples of some of the types of information
that could appear in development and operattonal test reports,

b, This task pertains mamly to the results of mateniel tests performed in environmental laboratonies. The
ETR provides the acquisition activity with environmental laboratory test data earfy m the development
cycle. The laboratory ETR 15 approprnate for design evaluation tests, operational worthiness tests, and
qualification tests, Data from these laboratory tests serve as early wamings of unanticipated deviations
from performance requirements. They support failure analyses and comective actions related to the
ability of materiel items to survive specific environmental conditions. These labomatory test reports
imeither singularly nor in aggregate) are not substitutes for reports of development or operational tests
conducted in natural field/fleet environments,

406.2 Task descnption. For each laboratory test conducted, provide the foillowmg:

4016.2.1 General information.

406.2.1.1 Main body. Include the following in the main body of the report:
4. Test item identification.
b. Functional descnpbion ofthe failed or affected parts of the mateniel,
c. Causes of fatiures, if known.
d. Proposed comective actions if determunable,
e. Testcondittons (gquantitative and gqualitative data on environmental parameters of test).
406.2.1.2 Adachments. Include the following as attachments:
4. Incrementat test log (including time and events between failures).
b. Laboratory faillure analysis reports (that identify the physics=of-failure to the extent possible).
c. A [istofall other development and production activiies where the same part failed, for example:
(1) Environmental tests
{2) Reliabelity tests
(3) Screening tests
(4) Bench checks
[5) Acceptance test procedures

406.22 Content requirements.

406.2.2.1 Intenm test reporting. Unfess otherwise specified, accomplish this reporting by letter.

a. Interim Report. Report accomplishment ofan environmental test by way ot a letter report, Identify the
specific test accomplished, salient test parameters and conditions, important test results, failures that
occurred, and proposed comrective actions.

b. Test anomaly notification. When a test anomaly occurs, prepare a test anomaly letter to the procuning
activity, Brefly summanze the test anomaly and mclude the following information:




406221
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(13 Materiel serial numbers.

(2) Description of the anomaly (test interruption caused by test facility or test equipment failure, or
materiel item failure),

(3) Environmental conditions surrounding the anomaly.
(4) Matenel failed part identification, if known at the time the anomaly letter is witten.

(5) Testanomaly analysis and comectrve action. Include an analysis of the causes of a test anomaly and
the comective action taken to prevent its recurrence. Prepare a short letter for one or more test
anomalies that are simple in nature and have simple comection actions. For a matenel falure,
prepare a more detailed notification letter.

Final test report. Document engimeenng development or qualification testing for each test (single

environment or combined environmental test) for which testing was accomplished. Inclode in the final report for

each test:

a,

b.

The purpose ofthe test (1.e.. engineenng development, qualification, environmental worthiness, etc, ),
A list of criterna and issues pertamning to the test,

Descoption of test item, mecluding configuration 1dentification of test hardware and photographs as
appropriate.

Description of test parameter, test duration, and any special conditions mvolved in the test,

Description of test method, facility, and test procedure. Include a detailed description of how the test
item was operated during each test and any controlled conditions.

Test set-up diagram/photos. Show amangements of test item relative to test equipment used.

A list of all test equipment used in the test. ldentify manufacturer, model, calibration status, and senal
number for each item of test equipment listed,

Location of environmental sensors such as accelerometers, microphones, thermocouples, ete., relative to
test itermn. Use diagrams and photographs as appropriate.

Descrption of test mstrumentation system with particular emphasis given to any $sensor averaging.
Test resufts. Insert conversion tables (metric).
Deviations from the onginal test plan,

Analysis of results relating data w eritenia, including data reduction techniques and procedures showing
how the data were related to the criteria, and a met/not met statement for each cntenon.

Record of cntical values. In stuations when environmental conditions himit or significantly degrade
system perfonmance (e.g.. fog imiting nfrared sensor system effectiveness, ete.), describe the limitation
and designate it in the final test report as a critical threshold value,
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PART ONE ANNEX C

PART ONE ANNEX C

ENVIRONMENTAL TAILORING GUIDELINES FOR ENVIRONMENTAL
ENGINEERING SPECIALISTS (EES)
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Low Pressure 500.6 G

Low Pressure 500.5 F
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High Temp 501.6 G

High Temp 501.5 F
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Low Temp 502.6 G

Low Temp 5025 F
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Temp Shock 503.6 G Temp Shock 503.5 F
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Contamination by Fluids 504.1 G

Contamination by Fluids 504 F
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RAIN 506.6 G RAIN 506.5 F
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HUMIDITY 507.6 G

HUMIDITY 507.5 F

APPLICATION " )
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TEMP " )

_ ")
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(++ -
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3.1b(5%C PRETEST % )
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Fungus 508.6 G Fungus 508.5 F

choice of fungus """ )

! %% b )
APPLICATION " ) ' "
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508.6-I

C2% 0%/ )
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Salt Fog 509.6 G Salt Fog 509.5 F
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SAND AND DUST 5106 G

SAND AND DUST 510.5 F
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Explosive Atmosphere 511.6 G Explosive Atmosphere 5115 F
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Immersion 512.6 G

Immersion 5125 F
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Acceleration 5135 G Acceleration 5134 F
Crash HAZAED Accl. 11 & %
"M% structural Test 1
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Vibration 514.6 G

Vibration 514.5 F

waveform control ) )
Strategy

TAILORING GUIDANCE)
Test item Operation

& % 'S Test Interruption ' % )
TOLERANCES
) *)

Engineering Info $ ANNEX A
LIMITATIONS $ %)

Functional & Endurance 2.1.2.1&2
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Statistical Rel& Reliability Growth $ 2.14
TEST TIME COMPRESSION ")

Tailoring guidance $ ANNEX B
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LIMITATIONS $ %)
C Transportation $

) ANNEX C
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Secured Cargo $
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D OPERATION "%
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General Vibration
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- Vibration 514.6 G

Vibration 5145 F

Operational Tailoring Guidance $ ANNEX D
limitations % )
&) *$ (

Supplemental Tailoring Guidance 1 ANNEX E
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Acoustics Noise 515.6 G

Acoustics Noise 5155 F

m/" ")
And Sequence guidance in the individual methods
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0"/40/B %%
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) "% $ Interruption ""( )
Data analysis instrumentation '* 4 '%

Effect of Gravity ' (" )

(((C AlV
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Shock 516.6 G

Shock 516.5 F

General Considerations "% )

‘%) )
ANALYSUS E )
( ) RESULT
%$ (**
)
TIME SPEED (** VI
B
516.6C-1 & C-4 C
1.3C )
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2.1.2b (3))
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Rail Impact
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Shock 516.6 G

Shock 516.5 F

P 516.6-10 )
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516.6-12)
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' % test interruption )
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516.6-V
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Pyroshock 517.1 G

Pyroshock 517.0 F
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MID-field with mechanical test device
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Near field with actual configuration
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Gunfire Shock 519.6 G

Gunfire VIBRATION 519.5 F
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Temp, Hum, Vib& Alt 520.3 G

Temp, Hum, Vib& Alt 520.2 F
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Ballistic shock 522.1 G

Ballistic shock 522.0 F
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FREEZE / THAW 524.0

G

&

%

Diurnal cycling Effects

Fogging
Rapid Temp change

*!

0
) #
Time Waveform replication 525.0 G
&
/ -
0 1 /
)
! !
RAIL IMPACT 526.0 G
#




MIL-STD-810G

Multi- Exciter testing 527.0 G
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Truck / trailer
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W1=w2 (f1/f2) S/
S=slop=4

f1=1s/3 8 wl/w2 *f2 s3
Assume w2 = 0.06

F1=1333\0.04/0.06 * 300 133
F1=221 Hz
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A Shock Response Spectrum SRS,

Is a graphical representation of an arbitrary transient acceleration input, such
as shock in terms of how a Single Degree Of Freedom (SDOF) system (like a
mass on a spring) responds to that input. Actually, it shows the peak
acceleration response of an infinite number of SDOFs, each of which have
different natural frequencies. Acceleration response is represented on the y-
axis and natural frequency of any given SDOF is shown on the x-axis

The resulting plot of peak acceleration vs test system frequency is called
a Shock Response Spectrum. The name is misleading because simply plotting a list
of "something versus frequency" does not make it a spectral plot (no more than a
chart showing your probability of bumping your head on the doorframe versus your
height means there's a steady stream of heads being bumped).

Consider, for example, a computer chassis containing three cards with fundamental
natural frequencies of aHz, bHz, and cHz, and a screen with a predicted frequency
of dHz. The system is tested to a certain shock waveform (based on recorded data
from the customer's application) in the lab. A new customer comes along, and you
want to be able to determine whether or not the computer is likely to survive the
shocks measured in their application. You could calculate the SRS of each shock,
and check that in the neighbourhood of the card/screen’'s maximum sensitivities the
new shock is lower than the old one, and that everywhere else it's not too much
higher. If so, you've got a good indication that it's likely to survive

Note the following:

Any transient waveform can be presented as an SRS, but the relationship is not
unique; many different transient waveforms can produce the same SRS (something
one can take advantage of through a process called "Shock Synthesis"). Due to
only tracking the peak instantaneous acceleration the SRS does not contain all the
information in the transient waveform from which it was created

Different damping ratios produce different SRSs for the same shock waveform.
Zero damping will produce a maximum response. Very high damping produces a
very boring SRS (horizontal line). The level of damping is demonstrated by the
"quality factor", Q which can also be thought of transmissibility in sinusoidal
vibration case. Relative damping of 5% results in a Q of 10. An SRS plot is
incomplete if it doesn't specify the assumed Q value

An SRS is of little use for fatigue-type damage scenarios, as the transform removes
information of how many times a peak acceleration (and inferred stress) is reached]
Like many other useful tools, the SRS is not applicable to significantly non-linear
systems.




MIL-STD-810G

516.6-10 ) $

516.6- )

516.6-10)

-1dB &
516.6- 516.6-10 )



MIL-STD-810G

$ $
SRS
g=980cm/s2
h=...cm
)
* 1 0%4 2/

1%




MIL-STD-810G

e

g

Ow>»



MIL-STD-810G

0%2/

SRS

$o

"% $
!

% $



MIL-STD-810G

(" I $ & -
) - -
| + &
)
" (#
I "%
%%
&
| "% "%
%

+(#

% &



