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MIL-PRF-32548

What's driving the need for a Seat Belt Restraints Performance
Specification (P-Spec)?

Seat Belt Restraints for military ground vehicles currently reflect a wide
range of designs and applications:

— Multi-point anchorages (e.g., 2-point, 3-point, 4-point, 5-point)

— Anchorage points to seat frame, vehicle structure, and combination of both

— Forward-facing, side-facing, rotating (pedestal) seat & restraint configurations

— Single occupant, multi-occupant (bench) seat & restraint configurations

— Multiple buckle types (e.g., end-release, side-release, swivel-release, multi-latch)

— Tether restraints for standing occupants (e.g., standing gunner tether harness)

— Multiple quick-release features

— Range of operational scenarios (artic, desert, amphibious, high altitude, more)
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MIL-PRF-32548

What's driving the need for a Seat Belt Restraints Performance
Specification (P-Spec)?

Seat belt restraints currently used in military ground vehicles are often
customized to accommodate the unique seating requirements supporting a
myriad of operational scenarios.

Federal Motor Vehicle Safety Standards (FMVSS) are typically cited in
requirements; however, FMVSS are often are not applicable (e.g., multi-
point restraints) or include test procedures for typical automotive
applications not aligned with military ground vehicle applications.
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MIL-PRF-32548

The Seat Belt Restraints Performance Specification (P-Spec):

* Provides a framework from which to tailor requirements to ensure form, fit, and function
of the seat belt restraint system.

* Does not specify a required solution but specifies tailorable performance requirements
for a solution.

 Shall be tailored by the Government as part of the contract. If the P-Spec is not tailored
by the Government, the contractor shall determine any appropriate tailoring for the
applicability of the system and shall request approval from the Government for
recommended tailoring.

* Provides the Army acquisition team, contractors (e.g., seats) and sub-contractors (e.g.,
restraints) a reference document from which to extract and tailor requirements to ensure
components meet fit, form and function.

* Is not intended to limit innovation in the design or selection of specific hardware,
software, materials, and processes.
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MIL-PRF-32548: Section 1 - Scope
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:> 1. 5COPE

1.1 Scope. The pupose of this zeat belt restraint performance specification is to provide the
necessary requirernents of an occupant sest belt restraint for military ground vehicles and
amphibions vehicles.

1.1.1 Application. Thiz document applies only to the seat belt restraints thar will be uzed in
military ground vehicles or amphibious vehicles.

2 APPLICABLE DOCUMEMTE

2.1 General. The documents listed in thiz section are specified in sections 3 and 4 of thiz
spacification. Thiz section does not inchide documents cited in other sections of this specification
or recommendad for additional information or as examples. While every effort has been made to
ensure the completenass of thiz lizt, document users are cautioned that they must meat 211
specified requirements of docwments cited in sactions 3 and 4 of this specification, whether or
not they are listed.

2.1 Government dociments.

211 Specifications. standards. and handbooks. The followinz specifications, standards, and
handbooks form 2 part of thiz document to the extent specified herein. Unlesz otherwize
spacified, the izsnes of these docwments are those cited in the solicitation or comtract.
FEDERAL STAMNDARDSE

FED-5TD-313 - MWlaterizl Safety Data, Transportation Data, and

Dizposzl Data for Hazardous Materialz Fumizshed to
Government Activities
COMMERCIAL ITEM DESCRIPTIONS (CID)
A-A-52557 - Fuel Oil, Diesel
DEPARTMENT OF DEFENEE SPECIFICATIONS

MIL-PRF-2104 - Lubricating Oil, Intemal Combustion Engine,
CombatTactical Service

DEPARTMENT OF DEFENSE STANDARDS

MIL-ETD-310 - Environmental Engineering Conziderations and
Labaratory Tests
WIL-3TD-1472 - Diesign Criteriz Human Enginesring

{Caopies of these documents are available anlime at hitps'guicksearch dla mil .

2.1.3 Cther Goverrenent documents, drawiness. snd publications. The following other
Government documents, drawings, and publications form 2 part of thiz document to the extent
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MIL-PRF-32548: Section 2 — Applicable Documents
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1. ZCOPE

1.1 Scope. The purpose of this a8t bkt restraine performance specification is to provide the
necessary requirements of an occupant sest belt restraint for military sround vehicles and
arnphibions vehicles.

1.1.1 Application. Thiz document spplies only to the seat belt restramts that will be nzed n
military ground wehicles or amphibious vehicles.

[:> 2. APPLICABLE DOCUMENTS

2.1 Cremeral. The documents listed in this section are specified in sections 3 and 4 of this
spacification. This section does not include doowments cited in other sections of this specification
or recomumendad for additional information or as examples. While every effort has been made to
ensure the completensss of thiz list, document users are cautioned that they nst meat all
zpecified requirements of documents citad in s2ctions 3 and 4 of this specification, whather or
not they are listed.

2.2 Crovenument docurments,

22.1 Epecifications. standards. and handbooks. The following spacifications, stapdards, and
handbooks form 2 part of thiz document to the extent specifiad herein, Unless otherwiza
zpecified, the issues of these docwments are those cited in the solicitation or contract.
FEDEFAL STAMDAFDE

FED-ETD-313 - Nlzterizl Safety Data, Transportation Diata, and

Diizposal Data for Hazardous hiaterials Fumizhed ta
Government Activities
COMMERCTAL ITEM DESCRIFTIONS (CID)
A-A-52357 - Fuel Oil, Dissel
DEPARTKENT OF DEFENEE SPECIFICATIONSE

WIL-FEF-2104 - Lubricating Oil, Intamzl Combustion Engine,
Combat Tactical Service

DEPARTMENT OF DEFENSE STANDARDS

MOIL-5TD-310 - Envirommental Engineering Considerations and
Laboratory Tests
MIL-5TD-1472 - Design Criteria Human Enzinesring

{Copiss of these doouments are zvailable online at hitpe'quickssarch dla mil’).

223 Oiher Govenument documents. drawings. snd publications. The following other
Government documents, drawings, and publications fonm 2 part of thiz dooument to the extent
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MIL-PRF-32548: Section 3 - Requirements

MIL-F

spacified herein Unless otherwise specified the izzues of thess documents are thoze cited in the
zolicitation or comtract.

1.3 Mon-Government publications. The following documents form 2 part of this docoment
ta the extent specified herein. Unless otherwize specified, the izsues of these documents sre thoss
cited in tha solicitation or contract.

AMERICAW S0OCIETY FOR TEETING AND MATERTALS (ASTA) INTERNATIONAL

ASTMDA75 - Standard Specification for Diesel Fuel Oils
ASTM DE210 - Standard Specification for Fully-Formnlated Glycol
Eazs Enzine Coolant for Heavy Duty Engines

{Copies of these doowments are available anline at hitp/avtm ore).

FEDEFAL REGULATIONS
29 CFF. 19101200 - Hazard Commmnication
29 CFE. 1940 - Tdentification, Classification, and Resulation of
Carcinogens
40 CFR 353 - Emeargency Planning and Motification
40 CFR.372.65 - Chemicals and Chemiczl Categories
49 CFR 371207 - Seating Systems
49 CFR. 371208 - Oceupant Crazk Protection
42 CFR 371.200 - Seat Belt Azzembliez
49 CFR. 371.210 - Seat Belt Anchorages
49 CFR 371302 - Flamrnability of Interior Materizls

{Copies of theze doowments are available 2t https: wanw. Epo. o).

2.4 Order of precedence. Unless otherwise noted herein or m the coniract, m the event of 2
conflict betwesn the text of this document and the references cited herein the text of this
document takes precedence. Nothing in this docoment, however, supersades applicable laws and
regnlations unless 3 specific exemption has been obtzined.

3. REQUIREMENTS

3.1 First article inspection. First article inspaction shall be accomplished for each type of
z2at balt restraint in the military ground vekicle as specified in Table IT (Section 4) or 2
zpecified in the confract

3.1.1 Final inspection. Using & lot ecceptance sampls rate a3 spacified in the contract, one
(1)) complate seat belt restraint system shall be tested to applicable requirements. Applicable
requirements for acceptance testing shall be specified in the conmact.

3.2 MMaterials. The contractor shall select materizl: capable of mesting all of the operationz]l
and environmental requirsments as specified i section 3 or as specified in the confract.
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MIL-PRF-32548: Section 3 \/ fibEcarr)y

Requirements

Recognizing that military ground vehicle seats are often multi-functional with
unique design and performance characteristics to support complex crew
missions, many of the requirement statements include specificity clauses
allowing for requirements tailoring in the contract.

3.2.2 Flammability of interior materials. The seat belt restraint materials shall conform to
applicable requirements in 49 CFR 571.302 or as specified in the contract.

3.7 Retractor package space claim. The maximum package space claim of the
retractor shall be specified in the contract.

3.9.9 Contamination by fluids. Use MIL-STD-810, Method 504; Procedure | using fluids
as listed in the contract or as listed in Table I.

TABLE I Fluids Used in Testing
Fluids Corresponding Source Documents
Motor Onl MIL-PRF-2104
Dexron IIT INSN 5150-00-698-2382
Antifreeze (Type I & II) IASTM D6210
Soap. Detergent JASTM D460
Gasoline IASTM D4814-16
Diesel Fuel (DL-2) |A-A-52557, ASTM D975
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MIL-PRF-32548: Section 4 - Verification

3.9.14 Inadvertent buckle release. The seat belt resiraint buckle shall not inadvertently
release when the vehicle iz operating in prescribed vehicle mobility profiles as specified m the
contract.

|:> 4. VERTFICATION

4.1 First articla inspection. First article mspection of sample items shall be conducted as per
the contract using one or 2] selected verification methods a: listed in Table IL. If sy sample fails
ta commiply with the specified requirements, the first article material lot shall be rejected.

TABLE IT. Cross refarence matrix

METHCOD OF WERIFICATION CLASEEE OF VERIRICATION
] Examiration 3 - Demoestration A- I:'-GI!I'. varification
I- Amabyi 4 - Tost E-F cla

Fequirement Verification | Verification Methads | Class

1 2 il4]A|E

3.1 First article mepection 4.1 X X |X[HX[H[X
311 Final inzpection 411 | XXX [X]|X
31 Materizl: EN | XXX |X
3.1 Hazardous materizl 421 | X X[ X
312 Flammahility of interior materizls 412 | X X[ X
3.3 Accommodztion 4.3 X XXX X
34 Integration with seats 4.4 X X | XXX
3.5 Anchorages 4.5 X X | XX
EX ‘Occupant protection 4.4 | X | XX
3.7 Fetractor packsgine spacs claim 4.7 XX | XX
38 Functionzl test EX L XX
39 Testing of seat belt restrzint assemblisg 40 X|H|X
381 Tamperature rasistance testing 401 E IS ES
383 Freezethaw cycling 4012 E IS ES
3.0.5 Freezing rain test 4.0.5 XX |X
3.0.4 “Vibration resistance 4.0.4 XX |X
3.0.5 Eazllistic shock test 4.0.5 XX |X
3048 Solar radiation test 4.0.6 | XHE | X
307 Nnd shory exposure 407 | XHE | X
308 Band exposure 408 | XHE | X
308 Contamination by fhaids 404 H|IHE|X
3.0.10 | Buckle raleass force and opsration 4.0.10 XX |X
3.8.11 | Fetractor lock-up sensitivity 4011 E IS ES
3.0.11 | Webbing roping and snagging prevention 4.0.12 XX |X
3.0.15 | Color of webbing 4.0.15 X XX |X
3.0.14 | Inmadvertent buckle relsase 4.0.14 XX | X

4.1.1 Final inspection. Verify the seat belt restraint has met all requirements in saction 3.
Faihwre of any portion of the requitements on this single seat belt restyaint sy=tem shall reguire
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MIL-PRF-32548: Section 5 - Packaging

A4

MIL-FRF

4.9.4 Vibration resistance. Verify requirements in section 3.9.4 are met. Docoment and
repart test results to the Govemment Procurement Agency (GRA)

4.0.5 Ballistic shock. Varify requirements in secton 3.9.5 are mat. Docmment and repart
test rezults to the Government Procarement Agency (GEA).

4.9.4 Solar radistion test  Verify requiremsnts in section 3.9.0 are met Docoment and
regart tast rasults to the Govenoment Procurement Asency (GPA).

4.9.7 Mud slumry expogsurs. Verify reguirements in section 3.9.7 are met. Dooument and
regart test results to the Govenument Procurement Asency (GPA).

408 Send exposure. Verify requirements in section 3.9.8 are met  Document and report
test results to the Government Procurament 4 gency (GEA).

409 Contamination by fluids. Verify requirements in section 3.2.9 zre met. Doowment and
regart test rasults to the Govenoment Procurement Azency (GRA).

4.9.10 Buckls release force and operation. Verify reguirements in section 3.9.10 are met.
Diopcnment and report test results to the Govenument Procurement Azency (GPA).

4.2.11 Betractor lock-up sensitivity. Verify requirements in section 3.2.11 are met.
Dipoarnent and report test results to the Governrnent Proqurement Agency (GPA)

4.0 12 Webbins roping and smassing prevention.  Verify requirements in saction 3.9.12 are
met. Dacument end report test results to the Government Procurament A gency (GPA).

4.9.13 Color of webhine. Verify requirements in section 3.9.13 are met Docoment and
regart test results to the Govenment Procurement Asency (GPA).

4.0 14 Seat belt restraint buckls inadvertent relaase prevention.  Verify requirements n
zaction 3.9.14 are met. Documment and report test results to the Government Procarament
Agency (GRA).

) 5 PACKAGING

5.1 Packasing requirement:. For acquizition purposes, the packaging requirements shall be
as specified in the contract or order. When packaging of materie] is to be performed by Dol or
in-houss comtractor parsonnel, thess persormel need to contact the respansible packaging activity
to azcartzin packaging requiremants. Packaging requiraments are maintzined by the Invantory
Cantral Point's packaging activity within the hlilitary Sarvice of Dafense A gency, or within the
military sarvice's system commands. Packaging data retrieval is available from the managing
Military Deparonent's or Defenze Agency's automated packazing files, CD-F.OM products, or by
contacting the responsible packaging activig.
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MIL-PRF-32548: Section 6 - Notes
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[:> 6 NOTES

4.1 Definitions. This section defines the general terminology as it is uzed in this dooument
In certain cases, the terminology nsed may be somewhat different from its uze in the general
angineering community. Thiz section iz not complets, therafore limiting the glossary o tenms
foumd in this decument and that are impartant to the applicatiza of this docwment Terminolagy
unique to a particnlar method iz defined, a3 appropriate, in that method.

2. Anthropomorphic test dunwrry (ATDN: 2 device uzed to replicate 2 buman in order to
evaluate ocoopant protection systams.

b. Attachment hardwars: zny ar all harderare desizned for securing the webbing ar seat
belt restraint componants of 2 seat belt aszembly to 2 s=at.

. Autornatic-locking retractor (ALFR): a retractor incorparating an adjusmment device by
means of 3 pasitive salf-locking mechamizm which iz capable, when locked. of
withstanding zaat belt restrain: forces.

d. Belt admstment device: a device enabling the belt to be adjusted according to the
requirements of the mdividual wearer and to the position of the szat The adjusting davice
may be part of the buckle, or 2 retractor, or any other part of the safety belt.

2. Buckle: a quick relezss mechanism which comnects sest belt restraints webbing.

f. Buckle pratensipger or web pratensipger; an energized device that can be added to the
23t balt restraints to rednce webbing slack:

£. Chest clip: 2 device designed to keep the webbing of the uppsr torso seat belt restraint
parallel and in position on the occupant’s torso. This device gemerally connects two
shoulder swaps together.

h. Vehicle crash: an unintended dynamic vehicle event Crash types inchede, but not
lirnited to: frontal impact, side impact, rear impact, and rollover.

i, Emergency-locking retractar (ELE): a retractar incorporating an adjustment device by
means of a locking mechanizm that is activated by vehicle accelaration, webbing
maovement ralative to the vehicle, or other sutomatic action during an emergency and is
capable, when locked, of withstanding seat belt restraint forces.

j- Grear-load: the largest amount of burden of the fully-gutfited soldier that will be wom
by an occupant for 3 particolar mission. Thiz inchudes foll combat personal body armor
{e-E., Interceptor Body Armor [IBA]), combat helmet (2.2, Advanced Combat Helmet
[ACH]), and cornbat gear- camyving eguipment (2.2, hModular Lishtweight Load-cammying
Equipment [ZMOLLE]). A folly encumbered ATD iz definad as one with 5.4 W, (Squad
Automatic Weepon) gear maless otherwise specified in the contract.
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Future Work

Develop atest procedure as a supplement to FMVSS 210 — Seat Belt
Restraint Anchorage Integrity

* Provides guidance to contractors to ensure test method uniformity throughout
engineering development community
* Body block geometry
* Multi-point restraints
« Vertical loading during underbody blast and roll-over events

Evaluate opportunities to standardize quick release features

» Eliminate entrapment concerns (e.g., seat belt web cutter used as back-up)
» Reduce time required to find quick release during emergency events
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Seat Belt Restraints Technology Overview < AV f*""'""f”'c

Traditional Pre-Tensioner Types

Retractor Buckle
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Seat Belt Restraints Technology Overview

Buckle Pre-Tensioner Function/Activation

IGNITION DEPLOYMENT
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Seat Belt Restraints Technology Overview

Retractor Pre-Tensioner Function/Activation
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Seat Belt Restraints Technology Overview b \J fisEcor)y

Energy Management Retractor with Torsion Bar

TORSION BAR
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Seat Belt Restraints Technology Overview

Shoulder Belt Force (Ibs.) vs. Time (milliseconds)

ENERGY MANAGEMENT &
P

RETENSIONING

—|BASE RETRACTOR_ | —

il |EMRETIRACTIOR | i il
-1 EMR&PRETENSIONING | = ...

TIME (MS)

UNCLASSIFIED: Distribution Statement A. Approved for Public Release




Questions/Discussion \/ fidEcon)y

Thank you!

Celia Staniak
Email: celia.m.staniak.civ@mail.mil
Phone: (586) 571-3419
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