THE REQUIREMENTS FOR ACOUIRING THE PRODUCT(S) OESCRIBED MERLM SHALL CONSIST OF THIS SPECIFICATION
SHLET AND [HE fSSUE OF THE FOLLOWING SPECIICATION LISTED IN tHAT ISSUE OF THE DODISS SPLCIFIED ol

THE SOUCITATION: ASME H18.21.1
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TABLE I DASH NUMBLRS AND DIMENSIONS
CARBON STCEL PHGEBRI c"é%;?é cﬁs WASHER SECTION
Ngllzﬂ[?ﬂl- %? - TIN BRS{ ALLOY |SERILS Eggs (lo;) (3%) m\gm Ticl .
ZINC 2
DASK NUMBERS WIN MAX MAK MIN | WIN 1/
NO.2  (.0BE)| 39 58 6 13 154 155 | .onm .094 172 .035 020
NO.4  (112)] 40 53 87 16 133 154 | vra ) o320 200 040 025
NO.E  {a3a)| a1 60 98 117 136 155 | 141 148 250 047 O3
NO.8  (.164)] . 42 &1 09 118 137 156 | 67 | 174 283 055 040
NO.10 (.180)} 43 62 100 159 138 157 | 283 | .200 334 062 a7
1/4 (.250)] 44 3 101 120 13% 158 .252 .260 487 .108 062
5/16  ((n2)] 45 64 102 121 140 159 | 314 | .322 583 125 .078
3/8  (3rs)] 48 £3 103 122 143 160 | 377 | 388 680 41 094
7716 {43 47 &6 104 123 142 161 440 | .450 778 RETS 109
1/2  (.S00)| 48 &7 105 124 143 162 | .s02 | 512 B89 A 125
9/16 (.562)] 49 68 106 125 144 1685 | 564 | .574 965 88 41
5/8 (.B2%)] so 69 107 126 145 164 | .628 | 541 1.075 | .203 156
LYZN &1 )] I 70 108 127 146 16% | 753 | 768 1.265 | .234 KE1) .
/8 [.B75)] 52 n 109 128 147 166 | 878 | 894 1,459 | .266 218
1 (1.000)} 53 72 110 129 148 167 1,003 | 1.024 | 1685 | 297 .250
1-1/8(1.125)] 54 - 111 130 149 164 1,129 | 1153 | 1.Ba7y 528 .281
1-1/4{1.250)] S5 -~ 12 | 13 150 169 | 1.254 | 1.280) 2,036 | .3%9 a2
1-3/8(1.375) 58 -~ 113 132 151 170 | 1,979 1.408 | 2.219 | .381 344
1-1/2(1.500)] 57 1 - 114 133 182 171 1.504 | 1.854 | "2.419 | 422 378
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SHEET AND THE ISSUE OF THE FOLLOWING SPECIFICATION LISTED WN THAT ISSUE OF THE DODISS SPECWIED N

THE SOLICITATION: ASME H18.21.1

THE RE(WGREMENTS FOR ACQUIRING THE PRODUGT(S) DESCRIBED MEREIN SHALL CONSIST OF THIS SPECIFICATION

Fonm Appraved
REQUIREMENTS: OMEB No. Q704-0:88

1, MATERIAL,
g, STEEL, CARBON, GRADE 1060 {UNS G10600)} THRU 1080 (UNS G10B00), IN ACCORDANCE WITH ASTM A29,

b, CORROSION=RESISTANT STEEL {MON-MAGNEITICY WASHERS SHalL BE TYPE 116 (UW$ 531800}
THRU 1/4 (.250) AMD TYPE 300 SLRIES (UNS 530200 TO UNS S31600) FOR ALL OTHER
SIZES, AND CORROSION~RESISTANT STEEL (MAGNETIC) WASHERS SHALL BL TYPE 420 (UNS S42000).

PHOSPHOR BRONIE. INS C31000) iN ACCORDANCE WITH ASTM BISD,

a

d. TIN-BRASS, COMPOSITION 425 {UNS C42500) IN ACCORDANCE WITH ASTM BS91.
8. NICKEL=-COPPER—ALUMINUM ALLOY, FORM 2 (UNS NO5500) IN ACCORDANCE WITH QQ-N-286.

2. EEQTECIIVE FINISHES:
a. CaRBON STEIL WaSHERS:
1. PHOSPHATE COATING SHALL G IN ACCORDANCE WITHW WIL-P-16232 TYPE f CLASS 2.

2. CADMIUW PLATING SHALL BE IN ACCORDANCE WITH QC-P=-416, TYPE I. CLASS 2, OR
MIL=C-81562, TYPE 1], CLASS 2.

OR MECHANICALLY DEPOSITED ZINC SHALL BE IN ACCORDANCE WITH MIL-C-81562, TYPE il. CLASS &,
t. CORROSION-RESISTANT STEEL WASHERS:

2. BLACK OXIDE COATIMG (FOR CRES 300 SERIES ONLY) SHALL BE IN ACCORDANCE
WITH MIL-C-15924, CLASS 4. (SEE REOUIREMENT £).

c. PHOSPHOR BRONIE AND TIN-BRASS WASHERS SHALL BE CADMIUM PLATED IN ACCORDANCE
WITH QQ—P=-416, TYPE I, CLASS 3. A WAGNET SHALL BE USED FOR DETECTION VERIFICATION
PURPOSES 10 DIFFERENTIATE BETWEEN CARBOM STEEL WASHERS aAND PHOSPHMDR BRONZE AND
TIN-BRASS WASHERS SPECIFIED MERLIN.

4, RICKEL-COPPER—ALUMINUM ALLOY WASHESS — UNCDATED,

3. HARDMNESS:
a. CARBON STEFL WASHLRS SHALL HAVE A HARDHESS OF 38 TO 46HRC.

b. CORROSION-RESISTANT STEEL WASHERS TYPE 420 (UNS 547000} SHALL HAVE A HARDNESS OF 43-53HRC,
AND TYPE 300 {UNS S3IXX¥X)} SERIES WASHERS SHALL HAVE A HARDNESS OF 35-43HRC.

@ e. PHOSPHOR BRONZE AND TIN-BRASS WASHERS SHALL HAVE A MWIMIMUM HARDNESS OF S0HRB.
d. NICKEL-COPPER-ALUMINUM ALLOY WASHERS SHALL HAVE 4 HARDNESS OF 33-40WRC.

4. WAXIMUM TOLERANCE FOR NOMINAL SERIES .0B6 THRU .190 SHALL BL +.006, .250 THRU .750 SHALL BE
+.010 AMD 875 THRU 1.500 SHALL BEL +.020 (SEE TABLE 1)

5. WAGNETIC PERMEABRITY; GCORROSON-RLLISTANT STEEL WASHERS (300 SERIES ONLY)
SHALL HAVE A MAGNETIC PERMEABILITY OF 2.0 MAXIMUM (AIR = 1.0) FOR A FIELD
STRENGTH OF H = 200 GERSTEDS USING & WMAGHETIC INDICATOR IN ACCORDANCE WITH
ASTM A3e2,
6. PAST NMUMBIH:; THE PART HUMBCR SHALL CONSIST OF THL BASIC SPLCIFICATION
SHEET NUMBER FOLLOWED BY A DASH NUWEER TAKEN FROW TABLE |. WHEN BLACK OXIDE
COATING IS REDUIRED, THE DASH NUMBER SHALL BE FOLLOWED BY THE LETIER ©
[XAMPLE: MS353IB-48 -
‘ e DASH WNUWBER
BASHC SPECIFICATION SHEET NUMBER
MS35338—48 INDICATES = WASHER. LOCK—SPRING, HELICAL-SPRING, REGULAR {MEDIUM
SERIES, 1/2 (.500) NOMINAL DIAMETER, CARBON STEEL; CADMIUM QR IINC PLATED

7. PACKAGING; PACKAGING SHALL HE IN ACCORDANCE WITH ASTM D39351,
KOTES:

1. ALL DIMENSIONS ARE (N INCHES.

MS35338 SUPERSEDES MS$6214, MS35337, ANS3S5, NAS1061, BECK1 AND BECX2, SEE TABLE I,

@ 3., IN THE EVENT OF A CONFUCT BETWELN THE TEXT OF THIS DOCUMENT AND THE REFERENCES
CITED HEREIN, THE TEXT OF TH!S DOCUMENT SHALL TAKE PRECEDENCE,

@ i. UNLESS_OTHIRWISC SPECIFIED. iSSUES OF REFCRENCED ODOCUMINTS aRE THOSE IN EFFECT AT THE TIME OF SOUICITATION,

SPELCIF: ML R

PREPARING ACTHTY: DLA - IS MILITARY SPECIFICATION SHEET CIFICATION SHEET MEE 7 APR B4

CUSTOOIANS:  ARUY— AR MAVT— S TOLE MS35338 REV L

AR FORCE- 99 DLA- WASHER, LOCK-SPRING, HELICAL, SUPERSEDING

REVIEW: AT, AV, R, GL, WC, ME. Ml, NS, B2 REGULAR (MEDIUM) SERIES MS15338K 13 DEC 83 (SEE HOTE 2.)

USER:
AMSC=  N/A FSC

PROJECT NUMBER: 5510-1978 / 5310
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ASME R1A.210

THE REOUIREMENTS FOR ACOUIRING THE PRODUCT{S) DESCAIBED HEREIN SHALL CONSIST OF THIS SPECIFICATION
SHEET AND $ME ISSUE OF THE FOLLOWING SPECIFICATION USTED IN THAT ISSUE OF THE DOODISS SPECIFIED N

THE SOUICTTATION;

Aftar

{1) weshers given on WMS16214, WS35337, NASIC6Y, and tnis

TaBLE b,

INTERCHAGTAEILITY,

21 Morch 1966,
stondard n parl, ars Inoclive for design ond ore conceied, bul Ihale
eilsting stocks should be used fer mainfencnce purposes until depleied aond

{2) woshers are g

toliowing subsiliutive washers Tor new design and replacement.

fven on AN935 gre inocllvaled lor new design.  Use only the

Fatrr Approved
OMB Ko, O704-0183

CROSS REFERENCE QOF PART NUMBERS

CANCELLED SUBSTITUTIVE || CANCELLED SUBSTITUTIVE CANCELLED SUESTITUTIVE CANCELLED SUBSTITUTIVE
INACTIVATEDR INACTIVATED IRACTIVATED INACTIVATED
5162141 MS35338- 135 M535537 47 {MS3533E-56 M535337-108 | w535335--108 ANG25-2 WMS35338-139
WS 162142 M535338— 136 MS35337-38 [wMS35338-57 MS35337=-109 | M535338-109 AN 35-3 WS5a338-1/
MS16214-3 M53ISI38-137]] MS353A7-39 |[MS3IS33E-139 M53I5337-110 | w535336-110 ANFI5-4 i5-a20
MSt6214—4 |MS35338-138] MS35337-40 |WS3SIIA-40 MS3I5337-111 | wS35338=-111 ANSES-5 w535338-1/
M516214-5 ME3I5E38- 134 || WS3a387—a1 |uS333sA-41 MS3I5337-112 | w53ssie-112 ANS35-6 WM535538-41
MS10214=6 |M53535E- 14| MSIS33T 4T (mM535338-42 WE35337-113 | ¥SILIMA-113 AN915-8 wS35338~42
MS16294-7 | ME35338=141 [ MSE5237-43 [WMSISINA-43 WEI5337--114 | wS33338-134 ANS15-10 MS35338-43
MS16214=—8 | W535338-142{( WSI5387 -4 [WS3S23B-—44 ANG35-12 us13338-1/
M516214~9 MEI5E38- 148 MS35337 4% [WSISIAE- 45 WSS}~ WEL533A-28 ANG35-416 WSASII8- 44
MS1E214—10 |MSASIZA-14%3 ]| MSIS3I37-46 (MSISIIA-46 . M535338-2 CLALAALER] ANS3I5-516 w535338~-45
MSI6214—11 |W533330-146[ MS25337-47 | S353M-47 MEISIAA-L | MSIR3I8-4] ANG35-61E W533338-46
MS162)4=12 | MS55338—147 || MS35337-48 [MS35338-48 MS35338-4 M5I5338-42 AND3S-T16 WS3S338-47
[$16214=13 | 535330 148] WSIS33T-49 [WSIIIB-4D M535335-5 M535338-43 ANG35-B16 WS35558-48
S1E214=14 [MSI53I0-149 ) MSISAR7-50 |MSIBIN8-30 WS15338-6 MSISIZN-d4 4N3I5-916 wS35338-49
MS16214=15 |US3533A-150(f MS25237~51 |u535338-51 WS35338-7 w5I5558-43 ANRIS- 1016 | MSI5J2D-2D
MS16214=16 | WS35338-151 [ M528237=-52 [M533238-22 M535338~-8 MS38338~26 AND3S-1216 | WS35338-51
MS16214—17 | ME35338-152{| M5E5237=-53 [WSI3ZsE-33 W335338-9 M53I5538-47 AN IL-2L u535138-39
WS16214-18 | MS35338- 97| M52I5237-54 |uS333sE-54 WSASAZA-10 WEIS3IA-48 AN9I5=ZL ms3sise-i/
MS16214=19 |uWS35332- 88| WS25537-55 ]WS33388-535 WSISIM-51 | WSA533A-49 AM35-4L MS35338-40
W5i5214=—20 |M5335358- 9§ uSISSL7-55 (WEXSMIA-SE WSESL3A1] M515338-50 ANS35=5L MS33332-1/
LS16214-21 |M335338-100] MS35337-57 |WS3333E-57 u515538-13 | MS15338-31 AN$I5-6L WS35138-41
S5156214~22 | WSAS3IZA-101]| MS25337-58 [WS3I53A8-58 MSISIM-14 | WS353IA-52 ANDIS-BL M535338+-42
MS16214-23 | wSAS3I38-102(f wSI5337-59 (WS3533a-59 WMESSI5A-15 | US35338-53 ANPI5=10L USI5SIIN-43
MS15234~24 | w335338-103} M535337-60 MS35338-60 M535338-16 | WS3S338-54 ANGAS-121 us353ia-1/
MS16214=23 [MS35338- 104} uS25337-61 (WMSISI3R-61 w538338-17 | MS35338-55 ANGES-416L | MS3S330-44
MS16214—26 [MS3S3I3A- 103 | M535337-62 [WSESIBE-62 MSI5338-18 | WS25338-55 ANBI5-5161 | wS3533B-45
MS16214=—27 | MSE5338-907 | MS25237~63 |WMS3ISIAE-E] WS15338=19 WS33358-57 AMGI5-63EL
MS16214=78 |MS33338-108 || MSI5357-64 |MS35332-6 ME38338-20 | M535338~-3% ANG35=-716L
MS16214~29 |MSISIZA-1CH [ wSE5237—65 [MS3SIZE-65 MS35338=-21 wW533336-40 ANS35=8150 z
WSI1E214-30 | MSE533A— 110 MSI8I3T-65 |[MSEDIZE-66 w535338-22 uS3IS338-41 ANGIS-916L wS35338-49
MS16214-51 |WE3535A-111 [ WS35237-567 (mM535238-67 MS35338~23 | WS35338-47 ANG35-1016L | M§35J38-50
WS16214-52 | WS35338-112 (] M525337-68 [W533338-68 MS3IS3A8-24 WS35358-43 ANGIS-1 2160 | wSi5338-51
WSt6214-33 | MS3SI3A-113]l WE25337-69 |MS35338-69 u535338-25 | uss5338-44 AN935-82 u535138-96
MS16214-34 | MS3523A=114|| 452823770 [MS35332-70 M535338-26 | wS35338-45 ANG35-B3 uS3533E-1/
M535337-71 [MS33338-7) ME35338-17 | u535118-46 ANSAS-B4 uM535338-97
MS33337~1 WSI5338-39 [[MS3I5837-72 |MS35238-T72 WS3A338-78 u515538-47 ANSIS-E3 MS38338-1/
MS35537-F [M533335-40 ;jMS3I5537-73 JMSIEiE-54 MEISIIN-20 | WEXSEIA-4R ANGES5-EE uS33338-98
MS¥3337-3 | MSI333A-41 ||wSEsIIT-74 [WSISSIE-5S WSIS318-30 | MS3533K-49 AN§3IS~-B8 u535338-89
sA8337-d [ WM53833A-22 ([WSESSST-TS |WMSISIIE-S56 535338-31 | WS3S338-5D AND35-B10 MS35338-100
WMS35337-5 [ M535335-4) || wS3I52317-75 |wS3521A-37 WSEA338-32 | uS35338-5) ANS35-B12 w535318-1/
WMS3S337-6 |MS35338-44 [|M535537-77 WS55338-134 153 ([ mess8338-33 | ws3ssia-52 ANGSS-B416 | M53I5338-101
MEIS387~7 | 53533845 [ WMS23337-78 |W§35238-133 154 || MSI5338-34 | uSi5334-353 ANS35-8516 | m535338-102
MS33537 -8 MS35318-46 {{ MS35337-79 [WS3S338-136 185 || MS35338-33 MS35358-54 ANG35-B616 MS33338-102
WS13337 =9 MS35338-27 || MS25337-80 (WS3SILE-13T 156 || MS3I5338=3% wWS35338-55 AN935-B716 WS55138-104
MS35357 =10 |MS35338-48 || mS535337-81 |uS3SIie-138 157 | 53533817 | ws3s33a-56 ANIS-EB16 | MS35338-105
ha535337-11 | usas318-49 [l wS25337-82 |MS35238-110 158 || mS2533£-38 u535338-57 AN935-85916 WS35338-106
MS33337-12 | M535338-50 [ MS25337-83 [MS35338-1£0 15§ f| 452533871 w5315338--54 ANS35-B1016 | MS3S5332-107
MSA5337-13 | wsi533p-51 || wSi5337-84 (MEISIAE-14} 160 || MS25538-74 | WE35338-55 ANS3S-B1215 | WSAS338-108
MSASA37-14 |MS35338-52 || MS3IS337-A3 |WMSASIIE-142 167 || MS3IS3M8-73 WS15338-36 AN915-B2L M5151338~ §6
uS35337-15 |us35338-53 || 52533786 |WS35338-143 162 || 53533876 | wS35338-57 ANS35~B3L M535338-1/
hi$53337-16 | uS35338-54 || MSISAI7-87 [MS3533n-144 163 || MS35138-77 wS35338-154 OR 153 | aN935-B4L MS35338-97
WS18337-17 | M535338-55 || MSISA37-BE [WMSISI38-1435 184 || ws33338-78 | MS35338-153 OR 154 | ANOSS-B5L MS3S13B-1/
S33337-18 [ MS3I5338=-56 || W535337-B0 [WS3SI3A-146 165 || M535338-74 MSI53AA-136 OR 155 | AN933--06L 451533858
hasIsat?=10 lucizrza_az Husymiry a4 luSiillm-147 166 || M535338-80 | u538538-1237 QR 138 | ANS33-BEL WSE5338-99
MT15337-20 [wS353538-39 [[WSA5337-81 |[WE35I38-148 167 Jj ME33538-81 MS35338-138 OR 157 | aNSI5-B10L uS35128-100
SI5337=21 | MES5338~4D || W535337-92 |WS33338-149 168 [ ws3533a8-82 W535338-1359 OR 138 | ang3s-612L ws3s33a-1/
IMS35337-22 | W535338-4) || wS28337-03 |uUS33338-130 163 || wS35138-83 MS35338-140 OR 159 | an933-B416L | m523338-101
MS38337-23 | MS35338-42 [f WM53S337-94 |[WISS3I3B-151 170 || 3833884 | S3S33B-141 OR 160 | AN9IS-B316L | M535338-102
MS38537-24 | 53533843 || M535337-93 |WS3SI38-152 171 || wS3I5538-83 W535338-142 OR 181 | AN9IS-BS16L | WMS35334-103
hiG35337=25 | MS3S5388—-44 || M5I5II7-96 |W53I5338-06 MSASALB-86 | WSAS33A-143 OF 162 | ANSIS~B716L |W535338-104
s35357-28 | Ms33338-45 [| wS28337-97 [WMS33338-97 WS35338-87 WS55338—-144 OR 183 | AN933-BR16L |WS35538-105
MEI8337-27 |msS3s338-45 || WS23337-98 [wW533333-98 WSis338-pa MS35138-143 OR 164 | aN9AS-E16L | wSASS38-106
MSIS537-28 [WMSSSS58-47 || M5I52I7-88 [MS535310-99 MS35338-88 | W535338-146 OR 163 JANSS5-010181)W3353356=107
MSI5337-28 | MS35338—-48 || WSISIST~100 |W5S2338-100 WS35)38-90 | us35338-147 OF 168 ] AN935-B12161[mME35338-108
MSI5357-30 | uS35A38—40 || WSAS337-101 {WSISISE=101 W535338-91 wS35338-148 OR 167
IMS33337~31 | MS555338-50 | wSi3337-102 [W5IS53A-102 WS38338-92 MSI5338-149 OR 188 | NASI1081 -6 WS35338-136]
MSIA3I7-32 |MS55338-51 || WMS33337-105 [w5351358-103 WS33338-93 | MS35338-150 OR 189 [ MASI061-10 | WSI5358-138
hS55337-33 | ME35338-52 [[ WS35437-104 [M535338-104 MS35338-94 | WS3ISSIS-151 QR 170 | NASIO61-416 | WMS33338-539
hiSS8337-34 | wS35338-53 || MSA533537-105 [M335138-103 MS3IS338-95 | wSA5338-152 OR 171 | NASID61-316 | MS35358-1 4D,
MS35137=-35 | wS35538-94 [ MSISZLT—106 JUSIRLIA-106 NASIDEV =616 | MS35338-141
538353736 | wy35338-55 || WS35337-107 [WS35330-107

1/ No replocemaent.
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