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(REF) TG PART (RF)
Dy | w [ masic [ Tou | BASIC | 10 BASIC | TOL aasic | T BASIC [ TL MAX MAX
<125 | 3.2] .102 |+.002 | .031 015 106 |+ 0015 020 |+ 002 | 014 o1 '
J156 | 4.0 .131 [-.004 | .037 | +.003 | .015 135 | .o0015 020 {-000 | o18 |.014
.18 | 48| .16 .042 .015 65 | fan ¥ | .020 .021 016
.29 | 5.6] .187 044 .025 193 .030 021 016
.23 | 60} .203 .046 .025 208 .030 .022 017
.250 | 64 211 .050 .025 22¢ 030 .m3  ].018 X
280 | 71} 242 .052 .025 .247 | +.002 .030 .021 016 ]
<312 | 7.9f .270 |+.003 | .053 | +.004 | .025 .276 {7.002 .03¢ .024 o018 |
~ s f 9.51 .328 |-.005 | .060 .025 135 | Frmm 2| 030 .026 020
_ P 406 {10.3] .3% .063 .025 364 .030 .027 021
1
§ — 438 11| .386 . 065 .025 | + 002 393 030 .029  }.022
x 8w 500 {12.7] .eq .07 035 450 .040 |+.003 }.030 023
$§, 07 .562 {14.3 | .497 | +.006 | .078 .035 507 040 |-.000 |.033 {.025
§ ;;zq 625 J15.9 ] .5%3 .081 035 563 040 .033 025
S exsd 688 }17.5 | .608 .086 042 619 047 .034 | .026
g <«z<O + 005 +.003
% J19.0] .65 .090 042 €76 | .004 .047 .03 }.o27
.02 1206 ] .72 ]+.007 | .097 042 732 } et ¥ | 047 038 | .029
875 j22.2 | 117 .105 042 789 047 .040 | .031
v .93 {238 .83 J112 042 843 047 .043  1.033 °
2 !, 1.000 1254 887 120 042 .900 .047 .046  ].035 @
€ 3 o
= 5’; 1125 §28.6 | .997 .135 .050 1 013 .056 .052 | .040 -
S Eg 1.250 §31.7 | 1.110 |+.008 }.150 .050 1.126 |+ 004 .056 {+.00¢ ].057 |.o4e =
K i 1.375 ]34 9 | 1.220 165 J+.007 | .050 1.237 §7.005 056 |- 0oc |.062 ].o48 4
€ _,'! 1.500 §38.1 {1.3n 180 .050 1350 | M 2] .05 .069 053 | %
23 1750 Jas ¢ f1sss [Tom—) 20 062 [ 007 | 1 576 [3.005 .068 .081 062 )
2 g.! 2,000 508 {117 |~ .240 .02 |- 1.800 | .005 Py, 068 091 070 | -4
£ . ™
R
& ¢ 1/ THICKNESS “T® APPLIES TO UMPLATED RINGS. FOR CORROSION RESISTANT STEEL AND PLATED RINGS, +.002 SHOULD BE 8
S 35 ADCED TO THE MAXIMM TOLERANCE, : e + 002 SHOULL Bl +,004,- 002 e
2 Si 2/ FIM = (FULL INDICATOR MOVIMENT) IS THE MAXIMUM ALLOWABLE DEVIATION OF CONCENTRICITY BETWEEN THE GROOVE AND H
2 < THE SHAFT F
2 1y 3/ RAND (N = RADIT OR CHAMPLRS ALLOARRLE ON PARTS TO UL RETA.NED BY THE RING THRUST LOADX OF RINGS, RETRINING *
g,; PARCS WITH CORNER RADII OR CHAMFLRS AS LISTED AGOVE ARL TABULATED ON PAGE G ‘
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REQUI REMENTS
1. CLASSIFICATION, RETAINING RINGS FURNISHED UNDER THLIS STANDARD SHALL BE TYPE I, CLASS ¢ OF TIE
PROCUREMENT SPEC IF ICATION
<  MATERIAL:

(a) CAHBON SPRING STEELe GRADE (060 THRU 1095 (B Gloobd THHL 1050} N ALORLANLL WITh ASIr ASos
OR ASTM A682.

(b) CORROGION RESLTTANT STEEL IR ACCORDANCE WITH AMG 5520 (UNS S15700)

(c) BERYLLIUM COPPER ALLOY NIMBER 170 (UNS C17000) OR ALLOY NUMBER 172 (UNS C17200) IN ACCORDANCE
wiTh ASTM blys

3 HARIMESS
TABLE Il HARONESS
CARBON CORROS 10 BCRYLLIUM
@ SHAPT STEEL RS ISTANT COPPEK
(REF) STEEL

125 TO .438 INCL 84 5-67.0 HRISN &/ | 82 5-86 mRIsH Y 77-62 HR.SN =
.500 70 €25 NG 66 5-73 s wraon V| g9 5wy 17 sa-c2 e L7
688 TO 1 000 INCL 52 5-58 5 HRasN & | 48-56 mRasn Y 36-47 HReSN Y

1.125 TO 2.000 INCL 48-53 HKC 44-51 HRC 3443 HRC

1/ JSC HIGHEST SCALE TO PROVIUE SECTION WIDTH EQUAL TO OR GHEATER THAMN 5 TIMES TIC BRAILLE IMPRCSSION
DIAMETER
4 PROTECTIVL FINISH OR SURFACE TREATMENT:
(#) CARBON STEEL - SHALL BE AS SPECIFIED (SEE TABLEL III GR IV)

(1) CAIW! PLATE IN ACCORDANCE WITH QQ-P-416, TYPE I., CLASS 3 OR ASTM B6%¢, TYPL II,
CASS 5

(«) ZINC COAT IN AQUORDANCE WITh ASTM BC32, TYPE I., GASS Fe, Zu5, OR ASTM BG9S, TYPL 1I,
CIASS 5

(3) PHOLPHATE COAT 1IN ACCORDANCL WITH DOD-P-16232, TYPE Z, CLASS 2
(b) CORROSION RLLISTANT STEEL - SHALL BE CLEANED, DESCALED AND PASSIVATED IN ACOORDANCE WITH QU-P-35
5 DART NUMBER THF BASIC MS PAR" NUMRER IS PILLOWED B> A DASH NUMBLR TAKEN FROM TABLE 111 OR IV

EXAMPLE MS16632-1100 IS THE PART NUMBER FUR A CAKBON STEEL, CADMIUM PuATE, EXTERNAL, CRESCENT
RETAINING RING FOR USE ON A 1.00C DIAMETER SHAFT.

1 UNLESS OTHERWISE SPECI!IED, ALL DIMENSIONS ARE IN INQES

2 IN THEL EVENT OF A CONFLICT BETWEEN THE TEXT OF THIS STANDARD AND T RIFERENCES CITED HEREIN,
THE TEXT OF THIS STANDARD SHALL TAKL PRECEDENCE

5 RFERENCED GOVERNMENT (OR NON=GOVERNMENT) DOCUMENTS OF THE ISSUE LISTED IN THAT ISSUE OF THE DEPARTMENT

O CEFENSE INDLX Ot SPELIFICATIONS AND STANDARDS (DODISS) SPECIFIED' IN THE SOLICITAT.ON PFORM A PART
OF THIS STANDARD TU THE EXTINT SPECIFIED HEREIN
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BLE II1  DASH NUMBERS POR MS16632
1
CARBON STEEL %/ | cARBON STEEL Y | caseon s 1/ | Sl oorrosIon | Bumvisium 37
@s CADMIUM PLATL ZINC CONT PHOSPHATE COAT FESISTANT COPPLR
SHAF™
{RLF} DASH NO DASH NO DASH N OASH NO DASEH NO
By ~1012 -2012 -3012 012 5012
156 -1015 -2015 -3015 —4015 5015
188 -101% -2618 -3018 4018 -5018
P -.02. -2 -302: —02, 5071
.236 -1023 -2023 -3023 -4023 -5021
. 250 -1025 -2025 -3025 4025 -5025%
261 -1028 -2028 -3028 4028 -5028
.32 -1031 -2031 -3031 -403. -503,
375 -1037 -2037 -3037 -4037 -5037
406 -1040 -2040 ~3040 -4040 5040
438 -1043 -2043 -3043 -4043 -5043
.500 -1050 -2050 -3050 -4050 -5050
.56 -1056 -2056 -309 -405% -5056
.625 -1062 -2062 -3062 062 -5062
.688 -1068 -2068 -3068 -4068 -5068
750 -107% -207% -3075 -407% -5075
.6.2 -108. -2081 -3081 —408. ~5081
.875 -1087 -2087 -3087 ! -4087 -5087
936 -1093 -2093 -3093 ' -4093 -5093
1.000 -1100 -2100 -3100 ~4100 -5100
11 . e -2112 -3112 -411z 5122
1 250 -1128 -2125 -3125 4125 -5125
4 375 ~1.37 -237 -3137 -4137 -5137
1 500 -1150 ~2150 -3150 -4150 -5150
PR EY -1175 -2175 -3175 -417y -5175
2 000 -1200 -2200 -3200 ~4200 l -5200

. SJUBSTITUTL CORRMLIG RLS.OTANL HTLLL WEN UbLD IN FUOD PRUCIGS ING MACHINDEL, OK IN FUILL Gk
L BRICATION SYSTIM>, OR WHEM USLU AT TEMPRRATURLL O'ER 450°F (2339,

(v a TINTEANATIONA L TTRTOE T T YT AR s SYE MY AT AMR AR
oAYY=OS e RING, RETAINING, EXTERNAL ,CRESCENT ' M'l_"!“ﬁll!!l_ﬂ!_
ARMY-AR (REDUCED SECTION TYPE)

"
AR FORCE-99 L : |
- 1

MS16632
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TRBLE IV, mmxmmgax&mwpmmml

o INACTIVE SUBSTITUTL SURSTITUTE SUMSTITUTE
s i
SHAFT CARBON CARBON CARBON
(REF) CARBON STEEL -/ st 2 st L/
STEEL CADMIUM ZIN. PHOOPHA IT,
PLAT: QAT QAT
M516632 MB166 32 M516632 MS1663. 3
225 -12 -1012 -2012 -3012 !
156 -15 -1015 -2015 -3015 f
188 -18 -1018 -2018 -3038
219 -21 ~102L -2021 -3021
236 -23 -1023 -2023 -3023
.250 -25 -1025 -2025 -3025
281 -28 -1028 -2028 -3028
W12 -31 -103: ~2031 ~3031 '
375 -37 -1037 ~2037 -3037 !
106 -40 -104v -204u - 3040 '
.438 43 -1043 -2043 -3043
500 -50 -2050 -2050 -3050
| 562 -56 -10% -2056 -3056 ©
| 6 -6 -1062 -2062 -3062
688 68 -1068 -2068 -3068 E
;750 -75 -1075 ~2075 -3075 -
81z -8} -1081 -2081 -3081
\ 875 -87 -1087 -2087 -3087 g
' 91 -93 -1093 -2093 -3093 <
iz 06U -100 ~1100 -2100 ~3100 &
L\l .25 -l -1l.. -2112 ~3.12 ! g
1 250 -125 -1128 -4l -3.25 |
"1 275 -137 -1117 -7 -3137 e
11 500 -150 -1150 -2150 -3150 I
‘1 750 -175 ~117% -2175 -3175
2.000 -200 -1200 -2200 -3200 |
1 SUBSTITUIE CURKOLION RESISTANT STEEL WHEN USEL IN FUOD PROUCESS ING MACHINERY, UR IN PULL OR l §
LUBPICATION SYSTEMS, Oh WHEN USLD AT TLMPERATURLS OVEF 4509 ((3390) Q
i@
a
b
S
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RECOMCNDED DESIGN LIMITATIONS AND USAGE

(a) INTEMCED USt - TO PROVIDE SHOQULDERS POR PUSITIONING AND MP INTAINING MACHINE PARTS ON SHAFTS WHICH AR
AXIALLY INACCESS [Ble AN ASSIMELY. THEY ARE APPLIED RADIAILY AND BECAUSE OF DEEP GHOOVLS, HAVE HIGH THRST
CAPRCITY  THEY ARL OF ADVANTAGE WHERE FAST ASSIMBLY POR MASO PRUDUCTIUN LINWo Lb ESSENILAL AND WELRE
COMPARATIVELY SMALL CLEARANCE DINMETERS ARE. DESIRABLL, THE USE OF THE POLLOWING FORMULAS ARC BASED Qi THL
FACT THAT THE RING MAILRIAL WILL NOT FAIL IN COMPRESSION '

LIMITATION ON UBE ~ THL POLLOWING FORMULAS ARL NOT 10 BE USED FOR BRITTWLE MATLRIALS SUC «& CAST
IR, EIC,

WARNING - RINGS SHALL NOT BE OVER EXPANDED LURING INSTALLAIIOh SINCL Thié wlic ledD TO RING FALLUSE, IF
RING HAS PLAY BETWEEN TH:, GROOWE DIAMETER AND THE INSIOk RING DIAMETER THIS IMDICATES THAT THe !
RING HAS BEEN OVER EXPANIED, (PROVIDING GROOVL HAS BEEN MACHINED TO RECOMMENIED DIMENS IONS)
PFOR APPROXIMATE SAFETY RPM LIMITS SRE TRABLE V.

TABLE V APPROXIMATE, SAFETY RPM LIMITS

B SHAPT ({INCHES) .250 S0 1.000 2 000
CARBON STEEL AND CORRCBION
ISTANT STEXL M LIMIT 60,00C 25,000 12,500 6,000
HERYLLIUM COPPER RPM LIMIT 38,000 16,00¢

(b) ALLOWABLE THRUST LOAD (APACITY OF THE RING. (ASUT:ING OOMPUNENTS TO HAVE SHARP CORLRS) =

ALLOKABLL THRUST LOAD (POUNDS) '
SHAFT DIAMETLR (INCHES)
RING THICKNESS (INCHES)
ULTIMATL SHLAR STRENGTH OF THE RING MATERIAL (Pol; &/ !
FACTOR OF SAFETY |

po BT WLRL

MxIaAR
"

A SAFETY FACTOR, F = 4, IS RECOMMEMIED, SINCL THE RING UNDLR LOAD 1S SURJECTED NOT ONLY TU PURL SHRAR
STRESSES, BUT ALSO TO BENDING STRESSES

{C) ALLOWABL: LOAD CAPACITY OF GROOVL WALL =

ALLOWABLE COMPRESSION LOAD (POUNDS)

GROOVE DIAMETER (INCHES

GROOVE DEPTH (INCHES)

YIELD STRENGTH OF COMPROSSION IN THL GROOVE MATLKLAL (PSI,
FACTUR OF SAFETY

pr!%l- WiLR.

MmO
LIS I BN

TU INSUR A DAFE WORRING LUOAD, A SAFETY FACTOR, F = 2, IS RCOMMERTEL
@

MINIMIM DISTANCE BETWERLL QUTLR GHUXWE WALL AND LND OF SHAFT =

2 = MINIMAM DISTANCE BETWELN OUTER GROOVE WALL AND FEND OF
SHAFT (INCHES)
LR WERE d = GROVE DEPTH (INGHED)

{e} DIFFLRENTIAL ROTATION =

TH. CONDITIUNS UNDLR WHICH A RETAIRING RING MAY BL USED WibN ADJACENI PARTS ROTATE W& ATIVE TO IT FALL
INTO TWO CATLGURLED

{1} WHERE NO THRUST [S EXLRTED BY ADJACENT PART, IM THIS CASE, DIFFERENTIAL RUTATION OF RING AND
ADJACENT PART CRATES NO ELEMENT OF RISK IN THE APPLICATION OF THE RINGS BRCAUbL NO PUNCTICRNAL
TORQUE 1S EXERTED BY THE MACHINE PARI ON THE RING.

(2, CONSIDERATION MUST BE GIVIN TO THE MAGNITULE OF THE THRUST INVOVED THE PRICIION MOMENT MAY NOT
EMCEED THE BUNDING MOMENT, WHICH THE JUNG CAN TOLLRATE WITHOUT RELEASNG LIb PRUSSURE AGAINST Tt
BOTTCM OF THL GROOVE, FORMULATED AS FOLLUWS

MEVISEE (B) FOR CHANGES SEE PAGES 1 THRU 6

P = ALLOWABLE THRUST LOAD EXERTLL BY ADJACENT PARI (POUNIS)
< o2 t = CCEFFICIENT OF FRICTION R
Py = 2 R s = WORKING STRESS OF RING UNDER MAXIMM 1 XPANG "N (PS. ‘
.8 T = KING THICKNESo (INOES
p < st wHER L < LARGEST WIDTH SLCTION OF RINT ('NCHES
—m Moz Kidfishe RING JanMETLR | IMHES; « FREL DIAME LR PLU>

-~1,2 b DIMERSIUN

Th R i Wide Lo ilaliong GALIN WL, Tno CALOLACION SHOULD BE BASLD ON THE MAXIMM POBS [B..o
VALUE OF THt OORFFICIENT OF FRICTION

1/ X = 120,000 PSI ULTIMATL SHEAR STRENGTH FOR RINGS UP TO AND INCLUDING 6¢5 INCH SHAFI DIAMETER OF CAIBON
STELL OK CORRCBION RESISTANT STHEL.
X = 150,000 PS! ULTIMATL SHEAR STRENGTH FOR RINGS 686 INCH ANL OVER SHAF™ DIAMCTLH OF CARBUN STRRL uk CORROS 1ON
RESISTANT STEEL
110,000 PSI ULTIMATE SHEAR STRULNGIH FOR RINGS OF ALL SHAFT DIAMCTERS AND UF BrKYLLIUM URPen
250,000 FSI WORKING oTREaS ruk RINGS OF CARBON S1kbl OR CORROGION FESISTANT STiel
18.,00C F3. WOFT.IG CTREw W na G b BLRYL. (U4 QPP od
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(£) IMPACT CAPACITY OF RING OR GROOVE WALL =

1R-ﬂ-ma'm-.lum (INCH PGUNDS) (ABUTTING COMPORENTS TC HAVE SHARP CORNERS)
2

Ig =24 - ror ™HE GROOVE (INGH POUNDS)
2
P = ALLOWABLL MRUST LOAL OF RING OR GROOVL (POUNDb)
T » RING THICKNEMS (1NCHES)
lc = IMPACT CAPACITY OF GRUOVE WALL (INGI POLRID)
d = GROOVE DEPTH (INCHio)
Ig = IMPACT CAPACITY OF RING (INCH POUNID)

WHERL.

(g} LOAD CAPACITY WITH THE RETAINCD PAR] RADIUSED Ok CHAMFLERED -
WHLN Tk RADIUS OR CHAMFER (F THE RETAINED PART DCES NOT EXCERD THE MAXIMUM RALIUG ALLOWLD FOR TH: BOTTOM
OF THE RING GRO(NE, THL. LESSLR LOAD CAPACITY COMPUTXD FROM [tk FORMULA O PAGL 5 wILL APPLY Tk CORNtK
RADI1 AND CHAMFERS LISTED ON PACE 1 WERC CHOBEN AS LARGEL AS POLbSIHLE POR THE RING SIzEd INVCLVED AND ARE
RULATLY TU THE MAXIMM THRET LOADS LISTED IN TABLE VI
IF THL CORNER RADIT OR CHAMFERS AR: SMALLER THAN THOGL LISTLL, THLN THL THRAST Wkl INCREASE PROPORT IUNALLY
IN ACCORDANCEL. WI'THI TH: FOLLOWING PORMULAS

pt =P QA (g p* = MW ALLOWABLL IMRUST LOAD
an P = LISTED ALLOWABLL TIRUST LOAL
Witk i} = Now (SMALLER) CHAMFLR
i i = LISTED CHAMFLK
ot < BE R* = MW (SMALLER) CORMLR RADIUS
ol R = LISTD CUORR FADLUS

LIMIT LOADS LISTED IN TABLE V1 ARE BASED ON RINGS OF CARDON STELL OR CORRCGION RUSISTANT STEEL (WORKING STRESS
250,000 PS1). IF THE ALLOMARLE GROOVE CAPACITY LOADS AS CALCULATED B) USING THC FORMULA ON PAGL. 5 ARE LESS,
THEN THEY SHOULD BE USED.

TABLL VI LIMIT LOAD:
o
NOMINAL ALLORABLL THRIST LUAL 'Ok RING ALOEMBLLLS WITH
RING SLib PARIS HAVING MAXIMUM CURitk KDLl Ok CHAMELRS
FROM e CARBON STEEL OR CORRH 10 BEHYLLIUM OUPPLR
RS ISTANT STLL.
129 90 Wb LS L
1%6 405 LB 75w
.188 110 B 80 B
.219 260 B 185 1B
.236 215 1B 200 1B
. 250 290 W8 410 L
. 481 438 310 1B 220 1B
500 62% 610 LB 440 1B
o68 1 000 880 LB
10028 1 500 1250 LB
1 750 2 000 1920 Lk
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