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FED. TEST METHOD STD. KO.
CHANGE NOTICE 1
4 January 1984

228

CABLE AND WIRE, INSULATED;
’ METHODS OF TESTING

The following changes in Fed. Test Method 5td. No. 228, dated

‘9711 14, 1957 have been approved by the Commisstioner, Federal

Supply Service Genera] Services Administrat1on for the use of
all Federal agencies.

1. Remove sections 2, 3, and 4, and replace with new sections 2, 3, and 4,

2. Add the following
Method 2061

Method 5031
Method 7021

new methods;

3. Remove Method 2211 and replace with revised Method 2211.1

MILITARY INTERESTS
Custodians

Armmy - CR

Navy - SH

Air Force - B35

Review Activities
Army - AR, AT
Navy - EC
Air Force - 11, 13,
DLA - 15

User Activities

Navy - YD, MC
Agent
DLA - ES

PREPARING ACTIVITY:

Army - CR

15, 80, B85, 99

DOD project 6145-0817

RETAIR THIS COVER PAGE AND INSERT BEFORE THE TABLE OF CONTENTS OF THIS STANDARD
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FED. TEST METHOD STD. WO. 228
4 January 1984

SECTIA 2
ALPHABETICAL INDEX OF TLST METIKD SUBJLCTS

Title 1 Method

i Method| | Title fictica
+ Ho. ! b,
1
Atrasior Resistance - = = = - = ~ — = - 2211.1 1 {Moisture Absarption, Filrous i
Bir Owen Test, Insulation and Covering = = == === == - = = = ~ g2l
Sheath = + = ~ = == = = = = = = = = 4032 Moisture Absorption, Insulation = = - 82il
Air Pressure Test, Insulation and Opediing AIMOE = = = = = = = = = = — — 2161
Sheath = — = ~ = = = = =« = = = = = = 4021 Overlap, Cotton Tape — ~ = = = = ~ = il
Angle, Braid = e = = = % = = = ~ = = - 1611 Uxygen Pressuwre Test, Isulation
Angle, Wrap -~ = - — ~ - = - - - === 11621 ard Sheath = = = = = « = = = = = = “ull
Angle of Braid, Metal Armmor =~ - ~ = - = =1 1631 Picks Per Inch, Braid =~ == - = - = 8011
Buffing, Insulation ard Sheath - = = - = 3011 Resistance, Electrical, Conductar - 6021
Calibration, Tension Testing Resistance, Electrical, Insulation 6031
Maching = = = = = = = = = ~ - - - --1 3016 Resistance, Electrical, Steel Anoor 6011
Capacitance Change with Time in Resistauce to Acid and Alkali - - - 7011
Vater = = ~ = = = = = = = = = = — — = 6271 Resistance to Heat, Oxyger, Air,
Carriers, P per Carrier, and Ply Light, amd Czone; General — - -~ - 4001
of Yarns; Bradd = = ~ = « = = « « =~ = BC21 Resistance to Light, Insulatdion
(hemical Tests: General = = = = = - = = 7001 ard Slesth = = = =~ & = = = = = « 4131
Circunference — = = = = ~ = = - - 1441 Resistunce to Qil, Insulation add
Conductor Coating, Ammondum Sheathy =« = = + = = = = = = = = = 4221
Persulfate - -~ = = = = = = = - - - = 7123 Resistance to 011, Insulation aid
Conducteor Coating, Sodium Poly=- Sheath (Recovery Methexl) - - - - I 4225
sulfide - = = = = = =~ = = =« === 7121 Resistance to Czoe, Insulatiot a ;
Cowverage, Braid, Metal Amor - - - = = 12} Sheath = = = = -~ = - ! 4111
Coverage, Wrap or Serving — - — ~ = - 8131 Resistance to Petrolatun, Varnishoo !
Crush Resistance = = = = = = — - = = 2061 Cloth — = &= = & = = = = = = = --— 1 4211
Diameter, Arror Wire = = = = - — - - 1421 Size, ConduCtor = =~ = = = = = = - = = {1431
Dielectric Strength, Cloth ani Tape 6221 Specific Gravity: llydrosiatic - - - - | &322
Direction of lay = = = = - = = = « = 811l tpecific Gravity; Pyonameter — -~ - = - | 8421
Drip Cable = = =~ « = = = = = = = = = 5141 Springiness, Arvor Wite — - = = -~ - - zl6l
Drip, Fibrous Covering - - - = - - - 5131 Surface Resistance, Finished Wire
Elongation, AITOr = = = = = = = ~ - 2111 and Caple = = = = = = = = = = = = ~ = 6041
Elongation, Insulation and Sheath - 3031 Tearirg Strength, Sheath - - ~ = - - = <4 3111
Flamability, Horizontal = - = = = = 5211 Tensile Strength, Insulation and
Flammability, Spark Method - = = = = 5231 Sheath = = = = = = & » = = = =~ « = = 4 3021
Plammability, Vertical == === == 5221 !!'Teusile Strength, Varnished Cloth - ~ -
Flexibility, Armored Cable, low | Insulation = - - ~ = L B 317l
Terperaturc = — = = = = = = = = — « 2021 |Tensile Strength and Elangation,
Flexibility, Cotton Covered Llec~ ! Medium Hard-Drawn or Hard-Drawn 1
tricCord - - -~ - - - - e .- - 203 Conductars = = = = = - = = = ~ = = = 4 3212
Flexibility, Extensile and Tensile Strength and Elongation,
Retractile Cord = = = ~ = = = = - = 2051 Soft or Armmealed Conductars - = - — - 3211
Flexibility, Fibtrous Coverirgs - - - 2041 Tensile Stress, Insulation and
Flexibility, Fibrous Coverings, Low Sheath = = = = — = = = = = = =~ - - - 3041
Temperature — - - -« - - - - 2043 Tensicn Set, Insulation and Eheath - - 316l
Flexibi)ity, Insulation, Low Tension Tests, Inswlation and
Temperature = — = = = = = = = = — = 2011 Sheath; General = = = = = = = = = = 3001
Fluid Immersich = = = = = = = = « = = 7021 Test Tube Heat-Aging, Insulation
Heat Distortion, Insulation - - ~ - - 5021 ard Sheath = = - - = .- 4041
Heat Shock, Insulation = = = = = = = = 5011 Thickness, Bedding; Diameter
High Tamperature = = « =~ = = = « = = « 5031 Tape - = = = = = = = = = = = = = = = y 4173
Identification, Synthetic Elastome- Thickness, Badding; Micraneter !
ters, Insulaticn and Sheath - ~ - - 7251 Caliper -« ~« = - = = e, e - e = 117)
Insulation Defects, Spark Test - - - 6211 Thicknegs, Braid = =« ~ = = = ~ =~ = = 1111
Insulation Shrinkage (Molten Solder Thickness, Oottan Tape:; Dial
Methaxd) = ~ = = = = =« w = = ~ = =~ 8231 Mictometer = » = = = = = = = = = = - 1124
Lay of Twist, Armor Wire - - - - - = - 1511 Thickness, Cotton Tape; Micometer
lay of Twist, Cable ~ - = = ~ = « = = = 1521 Caliper ~« = = - = = = = = = = = = = = 112i
Lead Sheath, Composition = = = = « - - 7231 Thickness, Insulation: Dial
Length of Lay, Wrap or Serving - - = 1531 Micropeter = = - - - i 1013
Melt, Fibrous Cowvering = = = = = = = 5111
Mineral Content, Coverings — - - - - 7211

FED. TEST METHOL 57D. NO. 228
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FED. TEST METHOD STD. NO. 228
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ALPHABETICAL IMDEX OF

TEST METHOD SUBJECTS - Continued

Title THe thod]T Title iMethad
| Mo, Il ! Mo,
§ 1 i
Thickness, Insulation; Micrometer | [1Thickness, Woven or Braided Metal |
Caliper - = = = =« = = = = = - - . | 1011 || Armor; Micrometer Caliper - - - - | 1221
Thickness, Insulation, Minimum; | IIThickness, Wrap - - - = = = - = - - 1 1141
Pin-Gage Dial Micrometer - - - - | 1014 [ITightness, Armor - - - - - - - - . | 2171
Thickness, Insulation; Optical - - | 101B [i{Toughness, Armor Wire - - - - - « - i 2131
Thickness, Lead Sheath; Micrometer | | i¥oltage Withstand, lnsulated Wire |
Caliper (Flat Anvil) - - - - - . {1313 |1 andCable - ~ = = = = = = = = - - I 6111
Thickness, Lead Sheath; Micrometer | |1¥ol1tage Withstand, Insuiation, |
Caliper {Round Anvil) - - - - - - 11311 {1 Flexing - « « « = = = = = = - - - | 6121
Thickness, Meta) Tape Arfmor - - - - | 1211 |iVoltage Withstand, Insulation, |
Thickness, Serving, Diameter Tape - | 1153 |1 Flexing, Low Temperature - - - - | 6131
Thickness, Serving; WMicrometer | | lWeight, Wire or Cable, Conductor !
Caliper « = = = « = @ o o = = - - ] 1151 11 and Covering Materia) - - - - - - | 8311
Thickness, Sheath « - . - - - - . . 1 1331 [lwidth, Metal Tape Armor - - - - - - | 1411
Thickness, Varnished Cloth - - - - | 1051 |IYarns per Inch, Fibrous Covering - | 8031
Thickness, Woven or Braided Metal | t1varns per Inch, Varnished Cloth - - | 8033
Armor; Diameter Tape - - - - . - | 1223 [iYarn Size, Wrap and Serving - - . - | BD41
| l1Zinc Coating, Steel Armor - - - - - | 7111

FED. TEST METHOD 5T. N0, 228
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FED. TEST METHOD STD. NO. 228
4 January 1984
SECTION 3
NUMERICAL INDEX OF TEST METHODS
Group 1000 - Geometrical Measurements
Title Method | Title {Method
No. t b No.
Thickness, Insulation; Micrometer Thickness, Woven or Braided Metal
Laliperecesravecrccmmroememnmaaena- - lo1 Armor; Micrometer Caliper----~-ac--c- 122]
Thickness, Insulation; Dial Thickness, Woven or Braided Metal
MiCTOMELEr --svsssmsacrrrrrconaca e 1013 _Armor; Diameter Tape e--=-remeceicveeas 1223
Thickness, Insulation, Minimum; Thickness, iead Sheath; Micrometer
Pin-Gage Dizl Micromeler ----cesawe-- 1014 Caliper {Round Anvil) cea-- —re——— - 13
Thickness, Insulation; Optical ---a---- 1018 Thickness, Lead Sheath; Micrometer
Thickness, VYarnished Llpth --cececannaa 1051 Caliper {Flat Anvil) eeecvemmmmcameaaa t 1313
Thickness, Brajd ~esecccamccenmcaa- ——rn- 1111 Thickness, Sheath ~ecvecocemcmacmnneanas 1331
Thickness, Cotton Tape; Micrometer Width, Metal Tape Armor ~----ceceeeee- - 11411
Caliper ~mcemaema-- B 1121 Diameter, Armor Wire -—-ece-eoc.- rerwam= | 142)
Thickness, Cotton Tape; Dial Size, CORJUCLOr -e-mcumommccmcccnanaaa- 1431
Micrometer --=wesccesceemer—ccrran= . 1124 Circumferente ----cec-mwe-omc-- R e I 552!
Thickness, Wrap esmamcacmcceccceas e 1141 Lay of Twist, Armor Wire -c-cccmacmmen- 1151
Thickness, Serving; Micrometer Lay of Twist, (able weecmmmmmncecccanan P 1521
Caliper creececccocmmmmmccaccacaanan-a- 1151 Length of Lay, Wrap or Serv1ng -------- 1531
Thickness, Serving; Diameter Tape ~---- 1153 Angle, Bradd ==e--ercwmemmmro—ona ~e-we 1 1611
Thickness, Bedding; Micrometer Angle, Wrap =e------ et R 1621
Caliper ~ecemea- cesviarresesssomanans 1171 Angle of Braid, Metal Armor --c--co---- 1631
Thickness, Bedding; Diameter Jape -n--- 1173 Overlap, Cotten Tape ---evassrccna- ~ee- 11711
Thickness, Metal Tape Armor e-ece-ae-a- 1121 :
Group 2000 - Mechanical Tests
] 11
Flexibility, Insulation, Low Flexibility, Extensile and Retractile
Temperature ------mccereeceecacomacaa- 2011 Cord ~-ceam- tmemmema e 2051
Flexibility, Armored Cable Low Crush Re5{5%aNCE ——wvrevemcmrmvma_veass | 2061
Temperature vee--m---o B R TR ST 2021 Elongation, Armor =--veeccacaccccaacana- 21n
Flexibility, Cotton Covered Electric Toughness, Armor Wire ----ecc-vrca-cna- 21n
COrd =-ecemcccme e cccrcccceaiee. 203] Springiness, Armor Wire ve---cssmcemaan | 21§]
Flexibility, Fibrous Coverings --«c---- 2041 Tightness, APMOr -----ecceccrcocnconna- 2171
Flexibility, Fibrous Coverings, Low Opening, Armor -e--- vemmm——— cesvaneeeaw | 2181
Temperature ceveeeecascccaccccns- -——— 2043 Abrasion Resistance =«------ e 2211.1
Group 3000 - Tension Tests
Tension Tests, Insulation and Tearing Strength, Sheath -cececemmnaaon 1
Sheath; General ~sccamecmvacecmacpnna 3001 Tension Set, Insulation and Sheath «eee ! 316]
Buffing, Insulation and Sheath ~neecme- 3011 Tensile Strength, Varnished Cloth
Calibration, Tension Testing Insulation se-eccmceemoenea R, e 13171
MAChing me-ecmcecinrrcrecsnccurmanana 3016 Tensile Strength and £1ongatlon. Soft
Tensile Strength, Insulation and or Annealed ConduCtors --ce-ca-a. seees | 3211
Sheath -evescecmmcmcmrcccnccncaaas -— 3021 Tensile Strength and flongation,
Elongaticn, Insulation and Sheath «---- 3pil Medium Hard-Orawn or Hard-Drawn
Tensile Stress, [nsulation and Conductors -e----- ceemmmmme——- emmama 3212
Sheath -eceaaac rm——— emmmereaesmean—a an41 !
1
FED. TEST METHOD STD. NO. 228
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FED. TEST METHOD STD. NO. 228
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NUMERICAL INDEX OF TEST METHODS - Continued

Group 4000 - Accelerated Aging Tests

Title Method Titie Method
No. No.
Resistance toc Heat, Oxygen, Air, Resistance to Ozone, Insulation and
Light, and Dzone; General ----eveeea- 4001 Sheath c-ecmecemmmen e 4111
Oxygen Pressure Test, Insutation Resistance to Light, Insulation and
and SHhEath ~ececommmmcmmmmrcccciaaas 4011 Sheath -r--c-cmemmmccecceeeaaaaa e-s | 4131
Air Pressure Test, Insulation Resistance to Petrolatum, Varnished
and Sheath =e-cmccccmceasa. eerarme—— 4021 Cioth -ceecacaa- rerrmremmremmane——. 4211
Adr Oven Test, Insulation and Resistance to Qil, Insulation and
Sheath -ercececmccmccmccccieccccacaas 4031 Sheath —c-mcccccacaaa. e 4221
Test Tube Heat-Aging, Insulation Resistance to 011, Insulation and
and Sheath —eemeceacccmcmmncanaan A 4041 Sheath (Recovery Method) -----cc---- 4223 )
Group 5000 - Thermal Tests
] ]
Heat Shock, Insulation ececceeeas emmees | 5011 !! Drip, Cable ccrcmemcmm e eees i 5141
Heat Distortion, Insulation -e---- w=ee- | 5021 || Flammability, Horizontal eeeeseceooo-- 5 5211
High Temperature -----co-o-mmmecao . | s031 }i Flammability, Vertical ecococacmacmann 1 5221
Melt, Fibrous Covering --emeececoccaaa- | S111 i1 Flammabilfty, Spark Method =e=eeeame=- | 5231
Drip, Fibrous Covering --c-c-ce-meaeons ! 5131 ;E !
| (K] 1
Group 6000 - Electrical Tests |
! }
Resistance, Electrical, Steel Voltage Withstand, Insulation, i !
ATMOr =assoommcecmememaccmmaa - b os0 Flexfng smvecmmeomeccemmmmcaaaaaaas ! s121
Resistance, Electrical Conductor ------ 6021 Yoltage Withstand, Insulation,
Resistance, Electrical Insulation ----- 6031 Flexing, Low Temperature ----s-coo—- 6131
Surface Resistance, Finished Wire Insulation Defects, Sparks Test ee-ea- | 6211
and Caple ~eemcoccmcacmcnaa. reemmm——— 6041 Dielectric Strength, Coth and
Voltage Withstand, Insulated Wire TAPE wm=verammecm—ccmeecsanmccraoon 6221
and Cable =---emcmmmmcemncecemaa - 6111 Capacitance Change with Time in
WAtEr macemmmme e cecceaas 8271
Group 7000 - Chemical Tests
" Chemical Tests; General wecocmcecaaoo. ! 7001 }! Conductor Coating, Ammonium !
Resistance to Acid and Alkali w-ewmeew. | 7011 || Persul fate essrmmmmmmececcacaooooooo | 7123
Fluid Immersion --eeeamaan el | 7021 || Mineral Content, Coverings --=--w-e-e- | 7211
Zinc Coating, Steel Armor --ececcoeoa-s i 7111 i Lead Sheath, Composition —-eem--coeans { 7231
Conducter Coating, Sodium Poly- i {| Identification, Synthetic Elastomers,
sulfide seecccommmmmmeanaoanns sreemes | 712) i Insulation and Sheath =---coeeocann- 7251
! ]

FED. TEST METHOD STD. NO. 228
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FED. TEST METHOD STD. NO.
4 January 1984

228

NMERICAL INDEX OF TEST METHODS - Gntinued

Group 8000 - Mipcellaneous Tests

Title Method| Title Wethod
No. No.

Picks per Inch, Braid = = = = « = = = = 8011 Moisture Abescrption, Insulation - | 8211
Carriers, Ends per Carrier, and Ply Moisture Abecrption, FPibrous

of Yams; Braid « -« = = = = ~ = = = 8021 Covering — = == == = = = = = 8221
Yarne per Inch, Fibrous Covering - - 8031 |Insulation Shrinkage (Molten Bolder
Yarns per Inch, Varnished Cloth - = - - 8033 | Method) 82681
Yarn Size, Wrap and Serving = - - = = = 8041 |Weight, Wire or Cable, Conductor
Directicn of Lay = - = = = = ~ = = = = : £111 ard Covering Materjal - - - - = | 8311
Coverage, Braid, Metal Amor = - = = ~ Bl121 |Specific Gravity; Pycnometer - - -1 B321
Coverage, Wrap or Serving - - - - - - Bl31 {Specific Gravity; Bydrostatic - - | 8322

FED. TEST METHOD STD. NO. 228
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FED. TEST METHOD STD. NO. 228

4 January 1984

SECTION 4
SUBJECT INDEX
i
Subject Index Subject {
1

Acid, alkali test: FPibrous Capacitance: Insulation
coverings and armor ~ - - = Method 7011 change - = = = - - --- Method 6271

Air oven test: Insulation Carriers:
and gheath - - - - = = - - Method 403 Brajd - - - =~-=--~- Method 8021

Air pressure test: Insula- Pefinition of = = - -~ - - Section 5
tion and sheath = = -~ = = Method 4021 Chemical tests = = = - = = Group 7000

Angle: Circular mil: Definition of 4 Sectiun 5
Braid = « = = - = ---- Method 1611 Circunference:

Metal armor, brajded - - - Method 1631 Cable and wire - = - - - - Methad 1441
'u‘i_-ap ——————————— Bethuxd 1621 Loy - - Method 1441
Armor: Coatings:
Braided metal: Armor, zinc coated steel - Method 7111
Angle = — — - = = = = = Method 1631 Conductor coatings:
Coverage — -~ - - - - - Method 8121 Persulfate = = = = = = = = Methad 7123
Elongation = = = = = = Methad 2111 Polysulfide ~ - - - - - - Hethod 7121
Thickness -~ = = = - = = Method 1221 Carpleted wire and cable:
Metal tape: Definition of - - - - - = - Secticn 5
Qoating, wniformity - - - Method 7111 Corpoeition
Elongation = = = = = = = Method 2111 Insulaticn and sheath « = -1 Method 7251
Flexibility, low ‘ Lead gheath = = = = = = = = Method 7231
temperature - = - - = Method 2021 Concerrtric lay: Definition
:ﬁ'j. directicgiof = = = Method 8111 Gf - s s Bection 5
Opening = = — = = - = = - Method 2181 Canductors
Thickness = = = = = = = = Method 1211 Circunference = = - = = = " Method 1441
Tightness — ~ =~ - = - = = Method 2171 Coating, uniformity:
Width = =« = = = = = = = = Method 1411 Perspulfate - = = = = = Methed 7123
Bonmetailic: hcid ami Polysulfide - - - - - - Mothod 7121
alkali resistance - - = = Method 7011 Definition of ~ « ~ = = = Section §
Stee]: Elongation:
Coating, zinc, unifcrmity Method 7111 Hard—drawn - = = = = « ~ Method 3212
Elaxpation - - = == = = = Method 2111 Soft, armealed - « = - = Methad 3211
Flexibility, low Insulated, definition of - Bection 5
temperature - — = = = = Method 2021 lay, direction of = - - = = Method 8111
Cpendng == ======= Method 2181 Resistance, electrical - - Method 6021
Resistance, electrical - - Method 6011 Sige = =« = = = v o w -~ Method 1431
Tightness - = = = = = = = Method 2171 Standard, definition - - - Section 5
Wire: Diameter — — — = = = Method 1421 Tensile strength:

Armcr wire: : Hard-drawn - - - - — ~ - Method 3212

Lay: Soft, amnealed - - - - - Method 3211
Divection of - — « =~ = = Mothed 8111 Welght = = = = = = = = « = Method 8311
Cf twigt = = = « = = = = Method 1511 Cord, electric: Flexihility -| Methad 2031
Bpringiness - = = - - - Method 2161 e:

Toughness = = - = = = = Method 2131 Armor, braided metal - - - Method 8121
t Wrep or serving - - - - - - Method 8131

Lay, direction of = = = « Method 8111 Covering, filrous:

Thidness — = = = « « = = Methods 1171 Acid and alkali resistance -1 Method 7011

and 1173 Flammbility:

Braid: : Horiramtal = = = « -~ = = Method 5211
AMgle — ~ = = = « = = o« Method 1611 Epark = = = = = = = - = = Metixod 5231
Carrierg = - -~ = = - = - - Method BO21 Vertical = « = « = = = « Method 5221
Endg == = - = - - - Method BO21 Mineral content = = = « = Method 7211
Picks par indh = = = = « - Methed BO11 Moisture abacrotion - = = = Method 82321
Ply of yarn « = = « = = - Method 8021 Yarns per inch = = = = =~ - Method 8031
Thickness = = = = = = = Method 1111 Weight = = = = = = = ~ - = Metlod 8311

Buffing: Insulation and Defects:
gheath = = = = = = = = = Methad 3011 Insulation, spark test - «— ~| Method 6211

Bunched lay: Definition of - Section 5 Definitione of terms = = = =~ = Bection 5

Caliteation: Tension test- Diameter: Ammr, wire — = = =} Method 1421
ingmaching = = = = = = = = Method 3061 Dielectric strength: Cloth

and tape = = =~ = =~ = « = « =} Method 6221

FED TEST METHDD STD. ND. 228
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FED. TEST METHOD STD. NO. 228
A January 1984
SECTION 4
SUBTECT INDEX - Continued
Subject Index Bubject Index

Direction of lay: Molsture abscrption,

Definition of = = = = = = = ~ = Section 5 mechenical = = = = = = = = = = Method 8211
Determination of = = = = = - = Method B111 Oil resigtante - = =« = = = = = Methods 4221

Distortion, heat: Insula- and 4223
ten = = = v« o - - - - - Method 5021 Oxygen pressure test - — - — = Method 4011

Drip test: Ozone resistance Method 4111
Cable = = = = = = = = = = = = Method 5141 Petrolatum resistance - - — - Method 4211
Fibrous covering -« = = = = = Method 5131 Resistance:

Elasgtamers: Qualitive Definition of = ~ = = - = = Bection 5
tegts - = = = - - - - - - Method 7251 Determination of = = - - ~ - Method 6031

Elongation: Set, tension = « = = « « - = = Method 6031
A = = = = = = = = = = Method 2111 Spark test = = — = « = = = = = Method 6211
Oonductors: Specific gravity:

Bard=drawn =~ = = = = = Method 3212 Bydrostatic = = = = = - = -~ = Method B322
Soft, annealed - - = = = Method 3211 2 Pyonametel = = = = = = = = = = Method 8321
Definition of =« = = = = = = Section 5 Tensile strengths
Insulation and sheath - - = - Method 3031 Rber ~ = = = = = = = = = = = Method 3021

Bnds: Varnished cloth = = « = = = = Methad 3171
Definition of -~ ~ = = = = = = Section S Tensile stress —= - = ~ - - = = Method 3041
Ends per carrier, braid -~ - - Method BO21 Tensicn et m = = = » ~- = = = « Method 3161

Flamability = = = = = = = = = = Methods 5211 Test tube heat-aging test - - - Method 4041

and 5221 Thickness:
Bpark test = = = « = ~ =~ « = Methad 5231 Dial mMicCraQmeter — = = = = = = Method 1013

Flexibility: Micrometer caliper ~ - = = = Method 1011
Armored cable, low Optical = = = + = = = & = =« Method 1018

taperatule — = = = = - - - Mathod 2021 Pin—gage dial micrometer - - Method 1014
Cord, electric, cotton Voltage withstand:
overed = = = = - = = = - Method 2031 Insulated wire and cable — - = Methad 6111
Cord, extensile and After flexing — - - = -~ - = = Method 6121
retractile = = = = = = = Method 2051 After flexing at low
Fibrous coverings: temperature - = = = = = - - Method 6131
Low tamperature — — - -« = Method 2043 Lay:
Roam temperat -———— Method 2041 Burched, definition of = = = = Section 5
Insulation, low tamperature Method 2011 Ceneentric, afinition of - ~ - Sectimn 5

Fluid immersion « = = = = = = = Methad 7021 Directicn of:

Heat distortion: Insulation - Method 5021 Definition of = =« = = = = - = Bection 5

Heat ghock: Ingulation - - - Method 5011 Determination of « — = = = ~ = Method Blll

Righ temperat - = - - - Method 5031 Length of:

Insulation: Definition of = = = = = = = = Section 5
Air oven test = = =« = = « =~ Method 4031 Wrap or serving = = = = - = - Method 1531
Air pressure test - - - - - Methad 4021 Rope, definition of = = - - - = Becticn 5
Capacitance test = = = = = = Method 6271 Twist:

Oxposition, gualitative Definition « ~ = » = = = = = = Bection 5
tests = = = = = -———— Method 7251 ADIOr Wik = = = = = = = = = = Method 1511
Defecte, spark test - = - = Method 6211 Cable = = = = = = = = = = = = Method 1521
Definition of « = = = - - Bection 5 Unidirectional, definition
Elastamers, gqualitative Of - - v e e e - - - - - Bection 5
tests = = = = = - - - - - Method 7251 Unilay. definition of = = — ~ ~ Section 5
Elongation = = = = = = = = Method 3031 Lead: Chemical analygig - — = -« = Method 7231
Flamability = = = = = = = Methods 5211 Llength of lay:
5221, and Definition of = = = = = = - - Section 5
5231 WIBp OF BEIVING — = ~ = ~ =~ = = Method 1531
Flexibility, low Light resistance: Insulation
taperature - = = = = = = Method 2011 and gheath = = = « = = = = = = = Method 4131
Flexing - = - - - .~ - - Methods 6121 Median: Definition of = = = = = = Sectim &
and 6131 Helt test: P:h:ous covering - - Method 5111
Hoat distortion « = « = = =
Heat s8hotk = = = = = = = =
lLight resistance - = = = = =
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FED. TEST METHOD STD. NO. 228

4 January 1984

Subject index Subject Index
0il resistance: Insulation Elongation - - = = = = - = Method 3031
and gheath = = ~ = = = = = = = Method 4221 Light resiptaxe — - - = - Method 4131
and 4223 01l resistance = - = = = - Methods 4221
Opening: AMmor — = = = = = = = = Method 2181 and 4223
Overlap: Cotton tape — = — = = - Method 1711 Oxygen prespure test - — — Method 4011
Oxygen pressure test: Czone resistance ~ - - = - Method 4111
Insulation and sheath = - - - - Method 4011 Petrolatum resistance - - =1 Method 4211
Ozone resistance: Insulation Specific gravity - ~ - = - Methods 8321
and gheath = = = = = = = -—-- Method 4111 and 8322
Pair: Tearing strength « = = = = Method 3111
Shielded, definition of = = = - = Section 5 Tengile strength ~ = = = = Method 3021
Twisted, definition of = = - = - Section 5 Tensile stresg - - = = - = Fethod 3041
Petrolatum: Resistance, Tension set = - - - = - = Method 3161
insulation and sheath = = = = -~ Method 4211 Test tube heat-aging - - Method 4041
Picks: Thicknesg = = « = = = - Methcd 1331
Braids, picks per inch - - - = Method B0l | Shielded pair: Definition
Per inch, definition of = — = Section 5 Of @ n = v v = === - - Bection 5
Pitch diameter: Definition Size:
Of = = = = = - e - - - - Section 5 Conductor = = = = = = = = = = | Method 1431
Ply: Yarr = = = = = = =~ = = = = = Method 8041
fraid, plyof yarn = = = = = - Method 8021 | Softening point:  Fibrous
Definition of = = = = = = = = Section 5 coVErings = = = = = = = - - Method 5111
Yarn, definition of ~ = = - - Section 5 | Specific gravity:
Resistance: Insulation:
Abragion = = = = = = = = = = = Method 2211.1 Hydrostatic = = = = = = = = Method 8322
Regigtanne: Pycnamerter = = — = = = =~ = Method 8321
Crugh - =~ - - == = === Method 2061 |Springiness: Armor wire - - - Method 2161
Surface, Finished wire and Stranded conductor:
cable = = - - = - - — - Method 6041 Definition of = — = = = - = Section 5
Resistance, electrical: Tape:
Armmor, steel ~ = = = « = - - Method 6011 Cotton: -
Conductor — = = == = = = = Method 6021 Flexibility - ~ - - = = = = Method 2031
Insulation — =~ = = = = « = = Method 6031 Lay, dirvection of = = - = = | phethod 8111
Rope lay: Definition of — - = Section 5 Overlap = = - = = = = = ~ ~ | Method 1711
Serving or wrap: Thickness:
Agle = = = = = = = = = = = = Method 1621 Dial micrometer = = « « « ~ | Method 1124
Coverage - = = = = = = = = = Method 8131 Mictometer caliper — — - = | Method 1121
Lay: Varnished cloth:
Direction of = = ~ ~ = = = Method 8111 Dielectric strength - Method 6221
Length Of = = = = = = = = = Method 1431 Flammability - = ~ - = = Methods 5211,
Thickness - 5221, and
Dizmeter tape = ~ = = = = = Method 1153 5231
Micrometer caliper — = « - - Methods 1141 Lay, direction of = = = = = | Method 8111
and 1151 Tensile strength ~ - - = = Method 3171
Yarn gize = = =~ = v = = = = = Methad 8041 Thicdmesg - =~ = = = = = = Hethod 1051
Sheath: Voltage withstand « = = = Methods 6121
Lead: ard 6131
Compogition = = = = = - = - Method 7231 [Tearing strength:
Thickness: : Definition of = = = = = = = Section 5
Micrameter caliper, flat Insulation and sheath - - - Methad 3111
AaNVil = = = @ - - - - - Methed 1313 mnpe:atm‘e: Test ir g room
Micrometer caliper, humidity and temperature - = Section 7
rord anvil -~ = =« ~ - ~ Method 1311 [Tensile strength:
Plastic, rubber: Caxluctors:
Air oven test = = = = = = = Method 4031 Hard-drawn copper — - - = | Method 3212
Air pressure test - - - - — Method 4021 Soft, annaaled copper = = | Methad 3211
Composition, qualitative Definition of - = - - ~ = - | section 5
tEEtE = = = = = = « = = = Method 7251 Insulation and sheath ~ - = Method 3021
Elastomers, qualitative Varnished cloth = -~ = = = - Method 3171
testg — = = -~ = =~ = = Method 7251
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FED. TEST METHOD STD. ND. 228
4 Janyary 1984

SECTICN 4

SUBJECT INIEX - Continued

Subject Index Subject 1' Index

[}

! i

} r
Tensile stress b Wmpememsm s - Method 1141
Definition of = = =~ = = « = Section 5 Thread: Fibrous covering - - = - | Method 8031
Insulation and gheath — -~ ~ «~ Method 3041 Tightness: AMOr = = ~ = = = = = Method 2171
Tension set: Toughness: Ammor wire = = - = = Methoed 2131

Definition of « ~ = = = = = = Section 5 Twisted pair: Definition of - - Bection 5

Insulation and gheath - - - - Method 3161 Varnished cloth amd thpe:

Test tube heat-aging: Insu- Dielectric etrength — = « = = = Method 6221

lation and sheath = = = = = = Method 4041 Flammability = = = = ~ = = = ~ Methads 5211,

Thickness: 5221, and

Ammor 523l

Braided metal: Flexing, resistance « = = = = Method 2021
Diameter tape —~ — - - ~ - Method 1223 Lay, direction of = =~ =~ = = ~ Method 8111
Micrameter caliper - -~ - Method 1221 Resistance to petrolatum - - Method 2021

Metal tape = = = = = = = - Method 1211 Tencile strength -~ - ~ = « = Method 3171

Baid - = - = - - - = =~ = =~ - Method 1111 Thickness = = = = = -~ Methal 1051

Insulation: Voltage withstand, after
Dial micrometer - - - - - - Methad 1013 flexing:

Micrameter caliper - - - - Method 1011 low temperature = = = = = « = Method 6131

Optical = = =~ = = = = = = = Method 1018 Room temperature — - - — — — Method 6121

Pin-gage dial micrometer - - Method 1014 Voltage withstand:

Jdute bodding: Cahle and wire - = = = = = = Methad 6111
Diameter tape = - = = = = ~ Method 1173 Insulation — - ~ - ~ ---- Methods 6121
Micrameter caliper = = - - Method 1171 and 6131

Berving: Weight:

Diameter tape = — = « « = Method 1153 Cable and wire = = = = = = = Method 8311

Micrameter caliper = = - - Methad 1151 Conductor = = = = = = = = = = Method 8311

Shooths Covoring matorial - = = = = = Mothod €311
lead, micrameter caliper: Width: Armor, metal tape = - - Method 1411

Flat anvil = = = = = = - ~ Method 1313 Wire: Definition of = - - - - Bection 5
Ford amvil = = = = = = - ~ Method 1311 Wrap and serving:

Plastic, rubber = = = = = = = = Methad 1331 Agleof yarn = = = = = = = = Method 1621

Ehrinkage = = = = = = = = = = - Method 8231 Coverage — = = =~ =~ = = =~ = = = Method 8131

Tapes: Lay:

Cotton Direction of = = = = = - — = Method 6111
Dial micrameter = = « = = = Method 1124 Length of = = = = = = = = = = Method 1531
Micraneter caliper — — = - = Methed 1121 Thickness = = = = = = = = - - Method 1141

MEtal = = = = = = = = = = = Method 1211 Yarn gize = = = = = = = = = = - Method 8041

Varnished cloth and tape - = = Method 1051 Yarn: Size, definition of - - Bectian 5

FED. TEST METHOD STD. NO. 228
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METE 2001

CRUS] RESISTACE

l. SCOPE

1.1 Tiis method is intended for use in determining the effect of crush recistance on wire and cable.
2. SPECIMEN ‘

2.1 Two 1B-inch: specimens of the conpleted wire or calle shall be used for this test.

3. APPARATUS

3.1 Trne apraratus shall be as follows.

3.1.1 Shock test arparatus {see figure 1).

4. PROCTIURE

4.1 The specimens shall be frecly susgerded in an air oven at a texperature of +71°C 21°C Jar &
period of 72 hours. At the expiration of tle 72-hour pericd, the specimas suall bu renoved riow
the oven and allowed t0 remain at room temperature for 24 hours, after widdi Uwy shall be subjected
to the following test.

4.1.1 The shock shall consist of drogpping a 23 21 pound weight & free fall distance of €.5 1.50
inch, minus the outside diameter of the test satple on the center portion of thwe saple widle

it is clamped flat on a smooth steel plate, free of awusive contaminants as sicwn an figure d.

The drops shall be made at the rate of 25 22 per minute, There shall Le a continucus curtent of
100 milliarperes supplied to the conductors under test with a curTent ronitoring device 1o Gevect
interior short circuit or failure with 1/3 or 1/2 of the conductors of a multi-cunductar cable
shall be permamently connected in series with the adjacent conductors connected into the loac
circuit.

5. RESULTS

5.1 Unless otherwigse specified in the detail specification, two 18-inch specimens of the campleted
wire or cable shall be tested, one frum each end of the inspection unit.

5.2 Any cracks, tears or distortions in the insulation con the intermal ad external surfuces shall
be recorded. ) .

5.1 Disoontinuities in cwrent flow, short outs shall be recorded. Faillure of a sarple will be
considered as the time when current ceases to flow or when the specimen shorts out ar grounds,

FED TEST METHOD STD. NO. 228
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METHOD 2061

O™~ - _
\ -
MOTOR
DRIVEN CAM
CORROSION '
RESISTANT 3.25 DIA
STEEL WEIGHT TEST SPECIME
OF CORD CENTERE
DIRECTLY BELOW, WEIGHT
'ﬁ
.50 RAD 7 SECURED ANVIL
CLANP 125 -28%.125
750 %125
| v f
[ 4.§o 125

INCHES MM
,016 0.41
125 3.18
.25 6.35
.50 12.7
750 19.05
3.25 82.55
4.00 101.60
NOTES : 5.50 139.7

1. Dimensions are in inches.

2. Metric equivalents are given for general information only
and are based upon 1 inch = 25.4 mm.

3. Unless otherwise specified, tolerances are +.016 {0.41 mm).

FIGURE 1. Shock test apparatus.

FED. TEST METHOD STD. NO. 228
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FETHCD 5031

. HICH TEMPERATURE

1. SCOPE
1.1 This method is intexled for use in determining the cffect of heat on insulating materials.
2. SPECIMEN

2.1 The specimen shall concist of & 24-inch sample. One inch of insulaticn shall be removed fran
each end to the bare conductor or concuctors.

3. APPARATUS

3.1 Mardrel (5 times .50 overall maximm diameter of wire or calble to be tested).

3.2 weights (see table I).

3.3 Instrument capable of measuring 1% diameter of wire or cable.

4. PROCETLRT

4.1 Select the proper weight as shown in table I for the applicable size of cable or wire. The
weight shall be attached to the exposed conductor at each end. The specimon on the mauadrel with the
weights freely suspended shall be placed in a circulating air oven maintained at the rated tagperature

of the wire or cable far a pericd of 120 hours. The weight shall be removed from the specimen wiw the
specimer has been allcued to cool to room terrperature. The bent pm'um of the spuc.i.rt:n ahall then be

FAL. A% e L P

bent not less than 180" around the mandrel in the opposite directian with the q-l[.uslu: side O Uw cable
in contact with the mandrel at a wniforn rate for a cumplete 180 bend in 30 secomis.

TADLE I. Diamecter undersheath and weight.

| Caameter unler I Hoizht

. sheath (J.n ) (pourcs )
0.225 and lesc p]
0.32¢ to 0.430 2
0.431 to 0.540 2
0.541 to 0.640 3
0.641 to 0.740 2
0.74]1 to 0.850 3
0.851 to 1.100 [
1.101 tc 1.320 6
1.321 to 1.550 6
1.551 to 1.820 6

5. RESULTS

5.1 Unless otherwise specified in the detail spec‘lfxcaum, ane specimen from each end of the
inspection unit shall be tested.

. 5.2 The specimen shall then be subjected to the diclectric test. Following a dielectric test and
within 24 hours, the specimen shall be subjected to the abrasion tests. There shall be no evidence
of failure.

5.3 The weight, maximum diameter of the cable or wire, and mandrel dicmeter used shall be recorded.

FED. TEST METHOD STD. NO. 228

1l ofl



Downloaded from http://www.everyspec.com

MTIOD 7021

FLUID IMMERSICH

1. SOOPE

1.1 This method is intended for use in determining the ability of cable to resist degrudation whws
exposedt to gpecific fluids they may come in contact with during their service life.

2. SPECTMEN
"~ e R wE_.ZoA W Vo Lo mmede e Tdmmbmla ETiadA 10 _drmmd, ol drmms o ¥ araall P T B P e e b =S B a0
Lad Ml ATEJIVIQUQL BOETRALE L BOUR QP4 LGRS Lhd AT A ) Ml UL S AS3RdUEiy; Bidd DLk def iRl i

3.1 The ammaratus shall be as follows

a. A vessel to contain the varices fluids in sufficient guantity to <ompletely inmersc 2/3 of the
wire ar cable.

b. An air circulating oven capalile .of maintaining tarperature witihin 33'C of required setting.
The maximan test tamperature is 175°C (347°F).

¢. Table stove or hot plates.
d. Immersion themmmeter covering a range of 0°C to +150°C (32°F to X2°F).
e. Unless otherwise specified, test fluids shall be in accordance with talle 1.
4. FPROCEIURE
4.1 Before proceeding with the fluid immersion, the sa:le is to be weighted. e applicable
srecified test fluid shall he stabilized at the tenperaturc specified in table I. Ow sanple per‘

each fluid shall be immersed to a minimmm of 2/3 of the wire or cable. Imersiun aiad Cycling aiall
be as specified in table 1. Following the last imrersiom, the sample shall be driod.

FED TEST METHOD STD. NO. 228
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METYEODY 7021

TREIL I.

Test fluids ard cycles.

Fluid

Test cycles

Imnerse

Crain

{a) MIL~-H-5606 (hydraulic f£fiuid)

{(b) ydraulic filuid 2/

(c) MIL-T-5(24 (grade JP-5)

(d} MIL~-1~7808 (lubricetirg oil)

{e} MII~1~-23699 (lubricating oil)

(f) MIL~-A-B8243 (defrosting fluid)

{g) MIL-1~2576% (diluted for
clezning)

(h) Kergsere, 50 percent aircrafi
lubricating oil, 50 percent
(ASTM Standard D3669 and
MIL-L~G0B2, grade 1100,

respectivelv).

5 minutes

1€ hours

#3°C

8s'C
8s°c
25°C
125°C
120°C
6h*C
€5°C

(48" wo
s0°c

1 hour
minimam in
air at roam
temperatule

3 rows

(1] MIL-G-3056, type I (gasoline)

{j) Isopreyyl alcohol per TT-1-735,
grade A or B, mixed one part Ly
volume with three parts by
volume of mineral spirits per
TT-T-291, type 1 or P-D~080,
type I

{k} 1-1-1 trichlorethane

{1} Azeotrope of trichloro—
trifluorcethane (Freon 113 or
equal} and methylene chloride

{m) (Specification TT-5-735)

Isoproply alcohol

{n) (Specification TI~I-735)

Carbon tetrachloride

(p) (Specification 0-C-265)

{g) MIL-C—43616, cleaning corpound

aircraft surface, (diluted for

cleaning)

{r) MIL-T-B1533, 1, 1, 1, Trichloro

ethane {Methyl Chloroform)

inhibited, vapor decreasing -

S runutes

¥ hours
M hours
k hours

l hour

1 hour

-
Z C

2 hours
2 hours

2 lours

10

1/ Transition time between steady-state conditicns

shall be 2 minutes, naximsgi.

Steady-state

conditions shall be 31 minute unless otherwise noted. The wire sghall be drained by
gravity during drainage portions of cycle.
2/ M2«V chevren cil STCI45LEXCOL or equivalent.

S. RESULTS

5.1 Any change of weight, delamination, softening, swelling (finish diameter of naterial,
reduction of electrical properties e.g., dielectric withstandling voltage and scrape alrasion), and
discoloration of material finishes and markings shzll be recaorded.

FED. TEST METHOD STD. NO. 228
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METIXC 2211.1

ABFRAISCN RESISTANCE

. 1. SCOFE

1.1 ‘This methad is intended for use in determinitg the abrasion rosistant characteristics ol the
finished wire or cable.

NOTE: Intenced for use with neoprenc cable.

2, SPECTMEN

2.1 Tuis specimen ghall consist of 2 samples of finishod insulated wire ar calle. Bach saugple
shall e 30 inches in lengtl:, minimeu.

3. APPARRTUS

3.1 The apparatus shall be &s follows:

T

3,1.1 Abrasion tests {see figure 1l).

4. PROCEDURE

4.1 Two untested sarples 30 inches in length, shall be mounted securely at ane s and weights,
as specified in tahle I, freely suspended to the other end with the cable oo wire placed over a
squirrel cage abrasion tester ac shown on figure 1. A suitable tripeing circuit elall be arranged to
denote failure by stopping the machine when amy bar of the squirrcl cage comes ir contact with the
bare conductor of the cable or wire. The specimen shall bc subjected to 20 +2 oscillations per
minute. An oscillation shall consist of 5 bars travel forward and backward from a given paint.

TARLE I. Diameter umnder sheath and weight.

Diameter under Weight
shoath {in.) abrasion~

aging

. i ‘ {pounds )
0.325 and less 2
0.326 to 0.430 2
0.431 to 0.540 2
[ 0.541 to D.640 3
} 0.641 to 0,740 3
0.741 to 0.850 3
0.851 to 1.100 €
1.101 o 1.320 G
1.321 to 1.550 6
1.55]1 to 1.820 6

5. RESULTS

5.1 Unless otherwise specified in the detail specification cr specificaticn sheet, one
#gpecimen from each inepection unit shall be tested.

' 5.2 The weight used shall be reccrded.

‘ FED. TEST METHOD STD. NO. 228
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METHOD 2211.1

1.000 X LOOO X .082
ANGLE FIRON

' E‘ 6.250
4-.,_"!11]:r_—_-;2= hd
Ol oY)
e 5 BLADE ABRASION
‘ TRAVEL
o I1. 800 ———m IHS:IgS , :1
f 7.000 .062 ;2;7
[ 1 E .500 12.70
;! K «-fH] 1.000 25.40
5,000 127.00
11 6,250 158.75
' . A 6500 16610
= - T - 7.000 177.
e in N 7,750 196,85
d bt &7 |H 8.000 203.20
T, ¥ 17.500 292.10
— T + :
__MOTOR ARN — HL
CONNECTION 7.750 — /1
(I.E;ﬂ WIRE 500 X.300 X 6.3500 SQUARE BARS
EQUALLY SPACED (2 REQUIRED WITH
WORK!NG EDGE GRADE C-2 CARBIDE
STEEL GROUND TO PARALLELED LENGTH
OF EACH BAR WITH UNBROKEN EDGES.
NOTES :

1. Dimensions are in inches.

2. Metric equivalents are given for general information only
and are based upon 1 inch = 25.4 mm.

3. Unless otherwise specified, tolerances are +.016 (0.41 mm).

FIGURE 1. Abrasfon test apparatus.
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