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VIER SYMSOLS:
- AT, MU, ME

MNAVY - MC

- WC, M1, AV

REVIEVER SYUBOLS.
AIR FORCE - 02, 85

NAYY - 08

wot, dealt circalution shoold

b besad oa fhe nlanstion s the cvarves DODINS. ™

N

of chonges tv Bis b

d

“Reoview ‘veor information i coweat 08 of Bhe dote of Bia dotumont. Por

fotues

oed

ing ond devegn

ter all aew

This m btwey siacderd 28 opgnaved by the Doporiavat of Defosse oad i
P

naaderery tae wae iy il Dopartmewts oud Agratees of the Doportaset of

Detyaze

for vepmtitees vre shall b made tvom oy dot pent

(¢

[ ]
B BTEEL 8TLLL STELL PRO. WP CLANM
HOUSING CADMIUM PHOSPHATE | CORROSION 5340
DIAMETER| PLATED COATED RESITING
DASH NO. DASH NO. DASH NO.
2.750 | MBISS25-1375 | MS16825-3375 |MB18835-4278
2.01 TN 3381 ¢ -4331°
2.884 “21° 3381 ¢ -4381°
2.875 2247 8201 4287
2.983 -1300° 3300 -4300°
3. 000 -1300¢ 3300 * -4300°
3. 062 -1308 -3306 -4308
3.138 1312 -2 4812
%148 -1318° RTTCL 4318+
3.15¢ -1315¢ 3815 4315
3.250 -1328 3338 4328
3.346 1334 3834 €334
(R 1348 -38 4840
3.500 -1350 -3350 -4350
3.6 13540 33540 4354
3.563 1384 -9354 ¢ 4384 .
3. 025 -1963 -3383 4363
3. 740 1378 -3378 ¢ -4378°
3. 150 18750 <3378 ¢ 43780
3.876 -1381 331 4387
3.938 1393 -3303 -4393
4.000 -1400 -3400 ~4400
4,128 142 BT 4413
4.250 <1425 3428 o
4. 330 1438 3433 4438
4.500 +1450 3480 ~4450
4.635 -1482 3482 ~4463
4134 -14780 -5 44750
4.780 -14T8e 3473 44750
5. 000 -1600 3800 -4500
5.250 1525 3525 -4528 ®
5.376 -1837 3531 4337 =
§.500 1850 -3550 4860
$. 780 1575 3575 4578
8. 000 -1600 -3600 4400
8,250 -1028 3826 4625 [
. 8.300 1850 -3850 -4850 -
8025 -1683 3881 4883 o]
8.750 -1875 3678 4873 8
1.000 -1700 5100 4100 B
7.150 1138 -3728 -4138 it
".800 1750 37150 4150 u§
8. 000 -1800 3000 4800
8. 250 1835 3828 4835 R
8.500 -1850 3850 4850 i
6. 780 -1815 3678 -4875 B
9.000 -1900 -3900 -4900
9.280 -1925 -3915 -4928 %
9.500 -1950 3950 -4980 4
0.750 t e 3975 T M ©
10,000 | MS16626-2000 | MB14635-4000 |MB16825-5000
* SAME DASH NUMBERS SUTTABLE POR EITHER HOUSING &
DIAMETER (INCHES OR MM.) H
]
:
=
w
al
(-]
[-]
[
g
P.A -
. navy-os Tt MILITARY STANDARD
Comt oY - WE RING, RETAINING, INTERNAL BASIC
AIR FORCE - 11 (TAPERED SECTION TYPE] MS ' 6 625
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ARMY - AT, MU, ME

USER SYMBOLS:
NAVY - MC

ARMY - WC, MI, AV
AIR FORCE - 82, 85

REVIEWER SYMBOLS:
NAVY - 08
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SUBSTITUTION TABLE FED. SUP CLASS
ERENCE OF PART NUMBERS 8340
B | DIACTIVE RACTIVE
HOUSING STEEL /1 STEEL STEEL
DIAMETER ZINC PLATED | CADMIUM PLATED |
DASH NO, DASH NG, " DASH NO. |
350 | Msr6e25-25 | MS10625-2028(  MS16838 -1035
it -31 -2001 L 1031
378 -87 -2087 1087
.438 -43 -2043 1043
483 45 2048 ~1048
.500 -50 -2030 -1050
. 513 -51 -2051 -1081
.562 58 -2038 -105€
.838 . -82 -2082 -1062
. 688 -88 2088 -1068
150 -18 -2078 1075
R - -2077 1077
.81 -81 -2083 -1081
. 806 -88 -2088 -1088
L8715 -37 -2087 -1087
. 901 -9 2090 -1080
.938 -93 -2093 1008
1.000 100 -2100 1100
1.023 -102 -2102 -1102
1.083 -108 2106 1108
1,128 -112 -2 -2
1.181 -119 -3118 -1118
1.188 18 -a118 1118
1.280 -125 -2128 1128
1.289 128 -2128 1138
1.2 - - .18
1,378 -137 -21137 1187
1.378 -187 -3187 T 1187
. 1.438 -4 2148 -1143
1. 488 148 2148 1145 a
1.500 -150 -1150 -1150 =
1.581 -15¢ -2186 -1156 g
1.878 156 -1156 1158 3
1.635 -182 .2162 -1162
1.053 -168 -2168 -1168 g
1. 688 -168 -2188 1168 -
1.750 178 -7 1178 R
1.013 -181 218 -1 “
1.850 -185 -2185 -1188 F
1.878 -181 -2187 <1187 by
1,998 -198 2103 -1109 a
2,000 -200 -2200 1200 2
2.047 -308 -2208 -1208 "
2,063 -200 2208 -1308 L1
2.135 -2 -2312 -1213 3
2. 165 -218 -2218 .18
2.188 s 2218 .1218 -
2.250 -328 2228 -1228 =
2,312 - -2281 -1381 ®
2,378 237 -9 1287
3, 440 -244 2244 1244 o
2.500 .250 -2250 -1250 2
2.531 -250 2250 -1250 w
2.562 256 2286 -1256
2,628 -202 -2261 1262
2.617 -268 -1208 1268 a
-2.688 -208 <2268 -1268 &
2.730 -278 -2278 -1218 2
2.813 .28t 3281 -1281 a
2.834 -281 LI ! 1261 =
2.875 | Ms16625-287 | MS166835-3287 |  MS18625.1287
]
>
Q
- £
<
P -
A NAVY-0S L LY ﬂll!““ STAIDAID
Onber Cums oY - WC RING, RETAINING, INTERNAL, BASIC
AR FORCE - 11 (TAPERED SECTION TYPE) MS ' 6 6 2 5
L'nTc\:mnmv SPELIFICATION | WPERILOES e
MIL-R-21248 TY. 1 CL, 1 s
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[ ]
ITUTION TAB ] reo. ;“s:o CLAKS
REFERENCE OF PART BERS 1
B | INACTIVE ACTIVE SUBSIITUIE |
HOUSING | OTEEL (1 STEEL STEEL 1
DIAMETER ZING PLATED | CADMIUM PLATED ‘
DAKA NO. DASH NO. | DASH NO.
2.953 | MB10€38-300 | MS10626-2300 |  MS16425-1300
3.000 -300 -2300 -1300
3.082 - -306 -3308 -1308 .
s$.128 -2 -3311 1912
S48 Iaans -218 18
3. 186 AR 31 2918 1818
3. 250 325 2338 Po1828
3.348 RN -23%4 o -13%4
3. 460 -3¢ -2346 A1%48
3.500 380 -2350 ¢ L1980
3.543 -354 -2854 [t 7]
3.562 354 -2354 T1984
3.838 T 2362 | 1382
3. 140 1 T -1918 -1318
3.180 (1 -237% | -1378
3.878 387 2387 P18
s.088 308 L Y1)
4. 000 -400 -2400 L -1400
4128 | 412 2412 -1412
4. 250 | ~635 43428 1428
4 130 Y S - I -2433 1433
§. 860 R L I -2482 1450
. 82 462 -2463 1462
4.534 473 -2478 1478
4 180 478 -2478 -1473
5. 000 -600 -2500 b -1s00
§.250 525 -2525 1535
s.378 537 -2537 1537
$. 500 -580 -2550 1550
5.510 ATS 3578 [ 18T e
¢. 000 -800 2600 1600 8
. e.250 -828 -2628 -1628
6.500 -850 -2650 -1680
6,035 -662 -3042 -1662
8.750 -415 -3078 1678 -
7,000 ~100 -2100 -1700
7.250 . -128 -2 1728 E
1.800 -180 -2150 1780 o
8. 000 -§00 -2800 +1800 B
8.250 425 2838 1828 w
8.500 450 -2850 -18%0 8
8. 750 -7 -2875 -1878
9. 000 -900 -2900 -1900
9. 250 925 2925 -1928
#.500 950 -2950 1950
0.750 -978 -207% | Y, [
10000 | MS16635.1000 | M818625-3000 |  MS18625-2000 §
ZL SUBSTITUTE CORROSION RESISTING STEEL WHEN USED IN :
TEMPERATURES OVER 480° F AND FOR FOOD MACRINERY. @
2
3
=
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fal
X 7ED. IUP CLASS
o 5240
3 RECOMMENDED DESIGN LIMITATIONS AND USAGE:
% {a) INTENDED USE - TO PROVIDE SHOULDERS FOR POSITIONING AND RETAINING MACHINE COMPONENTS IN HOUSINGS
(BORES). TAPERED DESIGN PRINCIPLE PERMITS RINGS TO MAINTAIN CONSTANT CIRCULARITY AND PRESSURE
% AGAINST BOTTOM OF GROOVE. THE USE OF THE FOLLOWING FORMULAS IS BASED ON THE FACT THAT THE
2 RING WILL NOT FAIL IN COMPRESSION,
< ®} ALLOWABLE THRUST LOAD CAPACITY OF THE RINGS, ABUTTING COMPOXENTS TO HAVE SHARP CORNERS,
P « ALLONABLE THRUST LOAD (POUNDS).
H « HOUSING DIAMETER (INCHES),
ps» THIX T = RING, THICKNESS (INCHES),
> 7 WHERE: X « ULTIMATE SHEAR STRENGTH OF THE RING MATERIAL (P.8,L.)°,
<® F = FACTOR OF SAFETY, F = 4, 18 RECOMMENDED, SINCE THE RING UNDER
S LOAD 1S SUBJECTED NOT ONLY TO PURE SHEAR STRESSES BUT ALSO TO
ie . BENDING STRESSES.
54 (¢} ALLOWABLE LOAD CAPACITY OF OROOVE WALL =
- ) P = ALLOWABLE COMPRESSION LOAD (POUNDS).
, Z HoY H « HOUBING DIAMETER (INCHES).
s P=
S F d = GROOVE DEPTH (INCHES).
3§ WHERE: Y = YIELD STRENGTH IN COMPRESSION OF THE GROOVE MATERIAL (P.S8.1.),

F » FACTOR OF SAFETY - TC INSURE A S8APE WORKING LOAD A SAFETY FACTOR,
¥ =1, IS RECOMMENDED.

(d) MINIMUM DISTANCE BETWEEN QUTER GROOVE WALL AND END OF HOUSING «
2 = MINIMUM DISTANCE BETWEEN OUTER GROOVE WALL AND END OF
HOUSING (INCHES).
ZeM WHERE: d = GROOYE DEPTH (INCHES).

(s) ALLOWABLE HOUSING DIAMETER =
H = ALLOWABLE HOUSING DIAMETER.

G? G » GROOVE DIAMETER.
Hs -—'# WHERE: F « FACTOR OF SAFETY (SEE FORMULA (c) ABOVE).
P = DESION LOAD.
Y « YIELD STRENGTH IN COMPRESSION OF GROOVE MATERIAL (P.S.1.).

{t} DIFFERENTIAL ROTATION:
THE CONDITIONS UNDER WHICH A RETAINING RING MAY BE USED WHEN ADJACENT PARTS ROTATE RELATIVE
TO IT, FALL INTO TWOQ CATEGORIXS:
(1) WHERK NO THRUST 18 EXERTED BY ADJACENT PART: IN THIS CASE, DIFFERENTIAL ROTATION OF RING

3 AND ADJACENT PART CREATES NO ELEMENT OF RISK IN THE APPLICATION OF THE RINGS BECAUSE NO
8 FRICTIONAL TORQUE 1S EXERTED BY THE MACHINE PART ON THE RING.
3 (3) CONSIDERATION MUST BE GIVEN TO THE MAGNTTUDE OF THE THRUST INVOLVED. THE FRICTION MOMENT
{ MAY NOT £XCEED THE BENDING MOMENT, WHICH THE RING CAN TOLERATE WITHOUT RELEASING IT8
: PRESSURE AGAINST THE BOTTOM OF THE GROOVE, FORMULATED A8 FOLLOWE:
H - oTE? P « ALLOWABLE THRUST LOAD EXERTED BY ADJACENT PART (POUNDS).
i % oR { « CORFPICIENT OF FRICTION,
# « WORKING STRESS OF RING UNDER MAXIMUM CONTRACTION (P.8.1.)°,

i < o1l WHERE: T = RING THICKNESS (INCHES). :
} pi SIE E = GREATEST WIDTH SECTION OF RING (INCHES).
H N = NEUTRAL RING DIAMETER (INCHES) = FREE DIAMETER MINUS 3/4 E DIMENSION.
, IN SUCH CASES WHERE DIFPERENTIAL ROTATION OCCURS THE CALCULATION SHOULD BE BASED ON THE MAXIMUM
I POUSIBLE VALUE OF THE COEFFICIENT OF FRICTION.
i &) IMPACT CAPACITY OF RING OR GROOVE WALL:
i C

4. -fI FOR THE RING (INCH POUNDS) ABUTTING COMPONENTS TO HAVE SHARP CORNERS.

Ig =52 FOR THE GROOVE (INCH POUNDS), .

P « ALLOWABLE TRRUST LOAD OF RING OR GROOVE (POUNDS).
T = RING THICKNESS (INCHES),
WHERE: lG s IMPACT CAPACITY OF GROOVE WALL (INCH POUNDS).

d = GROOVE DEPTH (INCHES),
L“ = IMPACT CAPACITY OF RING (INCH POUNDS).

9 o~d dov gr applicor.ans ond

REVISED (C) FOR CHANGEB SEE SHEETS | THROUGH 10

* FOR RINGS OF STEEL X = 120,000 P.S.1. ULTIMATE SHEAR STRENGTH FOR RING SIZES UP TO 34 INCH 8
X = 150,000 P.5.1. ULTIMATE SHEAR STRENGTH FOR RING SIZES 3.4 INCH AND OVER. 2
s & = 230,000 P.5.1. WORKING STRESS, 2
I * FOR RING3 OF BERYLLMUM COPPER X = 110,000 P.S.1. ULTIMATE SHEAR STRENGTH FOR ALL SIZES. a
3 § = 180, 000 P.S.1. WORKING STRESS. =
3 $
e 4 . e
T %
P <
12 P.A - g
13 e MILITARY STANDARD
t ™ Sy - we RING. RETAINING, NTERNAL, BASIC - :
i A POReE - 11 {TAPERED SECTION TYPE) MS | 6 6 2 5
% b— e = - ————— .
i FiRCe yktucn! SPELIFICATION | WPERIEOES . SHEET .
i 1L-R-21248 TY. ICL. 1 8

roan PR
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ARMY - WC, M1, AV
AIR FORCE - 82, 88
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PRO. WP CLALY
$340

(0} LOAD CAPACITY, WITH THE RETAINED PART RADIUBED OA CHAMKERED:
WHEN THE RADIUS OR CHAMFER OF THE RETA VLD PARY DOES NOT EXCEED THE MAXIMUM RADIUS
ALLOWED FOR T):k BOTTOM OF THE RINC GROOVE THE LESSER LOAD CAPACITY COMPUTED PROM THE
FORMULAS ON SHEET § WILL APPLY THE CORNER RAD{ AND CHAMYERS LISTED ON SHEETS | THRU )
WERE CHOSEN AS LARGE AS POSSIBLE FOR THE TANG SIZES INVOLVED AND ARE RELATED TO THE
MAXIMUM THRUST LOADS LISTED /N THE TABLE AELOM.
[¥ THE CORNER RADI OR CHAMPERS ARY SMALLER THAN THOSE LISTED, THEN THE THRUST LOADS INCREASE
PROPORTIONALLY, IN ACCORDANCE WiTH THF FOLLOWNG FORMUILAS;

' p' « NEW ALLOWABLE THRUST LOAD.
e p, n LISTED ALLUWABLE THRUS [ LOAD,
cH oR CH! ~ NEW (MALLFR! CHAMFER.
CH = LISTED CHAMFER
olePR WHERE: P! . NEW (SMALLER) CORNER RAUIUS,
R} ) i « MITED CORNER RA/ILE

LIMIT LOADS LISTED BELUW ARE BASED UN RINGS Of STELL UR STAINLESS STEEL (WORKING STRESS » )
250,000 P.S.1. - TABLE I} ANU CF BERYLUUWM COPPER (WORKING STRESS » 180,000 P.8.1, - TABLE MI). §
IF THE ALLOWABLE GROOVE CAPACITY L OADS. AS CALCULATED BY USING THE FORMULA ON SHEET 8
ARE LESS THAN THEY SHOULD BE USED.

T
NOMDNAL l; ALLOWABLE THRUST LOAD FOR RING
RING 81z {  ASSCMBLIC. NITH PARTS BAVING MAXIMUM
. COYNER RADU OR CHAMFERS.
FROM TO Y TADLE ! : TABLE 1
: STEF.L Of. , BERYLLIUM
* : i STAINLESS STEEL | COPPER
SO SN L L)
.250 X IP fou LB i 140 LB
oLy 453 530 L i 380 LB
.500 .750 1100 LB | 800 LB
R .934 1650 LB [ 1200 LB
1.000 1.500 2400 LB | 1700 LB
1.862 | 2.000 2000 LB 2000 LB
.02 | 2.5 6200 LB |
, 2882 ! 3,000 9000 LB I
' 3.062 5. 000 12000 LB
| sa0 i eomd 15050 LB |
| %280 | 1.000 23700 LB .
!o1.3%0 10.000 ¢ 34000 LbL l
U AU

OTE: THE ABOYI. FORMULAL ARE NOT TCBE USET: FOA BRITILE MATERIALS SUCH AS CAST TRON, ETC.

ARNING: RINGS SHOULD NUT BE EXCESSIVELY CONTRACTED DURING INSTALLATION SINCE THIS WILL LEAD
TO RING FAILURE. [F RING HAS PLAY BETWEEN THE GROOVE DIAMETER AND THE OUTSIDE RING
DWMETER THIS INDICATES I'HAT 1UE RING HAS AEEN EXCESSIVELY CONTRACTED, (PROVIDING
GROOVE DIAMETER HAS BEEN MACHINED TO RE COMMEND DIMENBIONS).

REVISED (C) FOR CHANGES SEE SHEETS 1| THROUGH 10
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FRO. SUP CLASY
3340

NOTES;

1 « MATERIAL:
(s) STEXL, CARBON, FEDERAL STANDARD 66, STEEL NOS, 106¢ THRU 1080, STEEL, CORROSION RESISTING,
(SEE PROCUREMENT SPECIFICATION].
() BERYLLIUM COPPER, FEDERAL SPECIFICATION QQ-C-833.

2 - HARDNESS:
HOUSING DIA. STEEL HOUSING DIA. CORROSION RESISTING STEEL BERYLLIUM COPPER
. 330 AND . 312 ROCKWELL 15N-86-88  .250 AND, 312 ROCKWELL I5N-82,5-88 ROCXWELL 18N-17-82
.87% TO .512 INCL. ROCKWELL 30N-66,5-78 375 TO 1.023 ROCKWELL 30N-83-69.5 ROCKWELL JON.54.682
.§62 TP . 777 INCL. ROCKWELL 30N-87.5-72 1,062 AND OVER ROCKWELL C-44.51 ROCKWELL C-34-43

. 812 TO 1,033 INCL, ROCKWELL 30N-68-71
1.063 TO 3.000 INCL. ROCKWELL C-47-82
3,003 AND OVER ROCKWELL C-4-82

3 - PROTECTIVE COATINGS AND TREATMENTS:

{a) CADMIUM PLATING, QQ-P-416, TYPE II, CLASS 3.
(b) CORROSION RESISTING STEEL RINGS SBALL BE PASSIVATED, QQ-P-3.
{¢) PHOEPRATE COATING, MIL-G-16232, TYPE O.

4 - PART NUMBER - (MS NUMBER ) - (RING DASH NUMBER).
EXAMPLE - MS16625-1100 IS THE PART NUMBER FOR A STEEL, INTERNAL RETAININO RING FOR USE IN
1. 000 DIAMETER ROUSING,

3 . DIMENSIONS IN INCHES, UNLESS OTHERWISE SPECIPFIED. DIMENSIONING AND TOLERANCING SHALL BE IN
ACCORDANCE WITH USAS Y14.5.

& - MACTIVATE FOR NEW DESIIN, UNCOATED STEEL AND ZINC PLATED STEEL, (SEE SUBSTITUTION
SHEET 8 AND 7).

7 - THE GOVERNMENT HAS A ROYALTY FREE LICENSE UNDER WALDES XOHINOGR INC. COPYRIONTS PERTINENT
TO PORTIONS OF THE NFORMATION CONTAINED HEREIN AND UNDER THE FOLLOWING LISTED PATENT POR THE
BENEYIT OF MANUFACTURKRS OF THE [TEM FOR THE GOVERNMENT OR YOR USE IN EQUIPMENT TO BE
DELIVERED TO THR GOVERNMENT. (U. 8§, PATENT NO. 2, 861,834).

FOR DESILN FEATLRE PURPOSES. TIHS STANDARD TAKES PRECEUENCE OVER PROCUREMENT UOL U MENTS REFLRENC ED HEREIN
F_ll{?il_t.\tib DOCL MENTSSHALL BE OF THE INSUE N BEFERC T ON DAYE OF INVITATIOAS FOR BID

Reviseo (C) FOR CHANGES SEE SHEETS | THROUGH 10

APPRUVED 11 DEC 1958
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ARMY - MC (TAPERED SECTION TYPE) MSlee25
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