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1/ T = THICKMESS “T" APPLIES TO UNPLATED RINGS. FUR CORROGION RESISTANT STEEL AND PLATED RINGS, +.002 SHOULD BE

ADCED TO THE MAXIMIM f.e. $.002 SHQLD BL +.004/-.002.

2/ FIN = (FULL INDICATOR MOVEMENT) IS MMM ALLOWABLE DEVIATION OF CONCENTRICITY 8ETWEEN THE GROOVE AND
THE HOUSING.

3/ K = MINDIUM GAP WIDTH WHEN THE RING IS PROPERLY SEATED IN THE GROOVE. (DESIGN REFERENCE DIMENSION).

4/ C = ACTUAL CLEARANCE DIAMETER WHEN THE RING IS SPRUNG INTO THE HOUSING, PRIOR TO INSTALLATION INTD THE

K
c
GROOVE (CESIGN BEFERENCE DIMENSION) .
5/ O = END PLAY TAKE UP (DESIGN REFERENCE DIMENSION) .
R AMD (B = BADI! OR CHAMFERS ALLOWARLE ON PARTS TO BE RETAINED BY THE RING. THRUST LOADS OF RINGS, RETAINING
PARTS WITH CORNER RADI1 OR CHAMEERS ARE TABULATED ON PAGE 5.

REQU I REMENTS ;

1. CIASSIFICATION: RETAINING RINGS FURNISHED UNDER THIS STANDARD SHALL BE TYPL 11, CLASS 1 OF THE
PROCUREMENT SPECIFICATION.

2. MATERIAL:

(a}) CARBON SPRING STEEL, GRADE 1060 THRU 1095 (UNS Gl0600 THRU G10950) IN AOCORDANCE WITH ASTM ASGE
GR ASTN AS82.

(b) CORROSION RESISTANT STEEL IN ACCORDANCE WITH AMS 5520 (UNS 515700).

(c) BERYLLTUM COPPER ALLOY NUMBER 170 (UNS C17000) OR ALLOY NUMBER 172 (UNS C17200) IN ACCORDANCE
WITH ASTM B194.

3. HARDNESS:
TAELE II. HARDMESS
B CARBON CORROSION EERYLLIUM
SING STEEL FRSIITANT COPPER
(REF) 1. STERL
.250 TO .750 DXL 85.5 - 87.9 mRISN & | 83.9 - #5.9 musw Y | 79.9 - 82.0 Y
(50-55 HAC BQUIV) {46~51 HRC BQUIV) (393 HRC RNIV)
.777 TO .901 DL 66.7 - 7.2 ERIN Y | 64.8 - 69.5 m3w V' | s8.6 - 62.2 ERION Y
(48-53 URC BQUIV) (46-51 BRC BQUIV} {35-43 HRC BQUIV)
.938 T0 1,500 INCL | 52.5 - 58.6 HRASN & | 50.3 - 56.1 HRASH V| 41.9 - 46.7 musm V¥
(48-53 BRC BQUIV) {46-51 HRC EUIV) (39-43 ERC BUIV)

i/ USE HIGHEST SCALE TO PROVICE SECTION WIDTH EQUAL 7O OR GREATER THAN 5 TIMES THE BRAJLE
IMPRESSION DIAMETER. .

4. PROTECTIVE FINISH (R SURFACE TREATMENT:

{a) CARBON STEEL - SHALL BE AS SPECIFIED (SEE TABLE I1I (R IV):

(1) CADMIUM PLATE IN AOCORDANCE WITH QQ-P-416, TYPE 1I, CLASS 3 OR ASTM B696, TYFE II,
CLASS 5.

(2 2INC COAT IN ACCORDANCE WITE ASTM B633, TYPE II, CLASS Fe/Zn5, OR ASTM BG9S, TYPE II,
CIASS 5.

(3) PHOSPHATE COAT IN ACCORDANCE WITH DOD-P-16232, TYPE %, CLASS 2.
{b) CORROSION RESISTANT STEEL - SHMALL BE CLEANED, DESCALED AND PASSIVATED IN ACCORDANCE WITH QO-P-35.
S. PART NOMBER: THE BASIC MS PART NUMBER IS POLLOWED BY A DASH NUMBER TAKEN FROM TABLE III R IV,

EXAMPLE: MS16629-1100 IS THE PART NUMBER FOR A CARBON STEEL CADMIUM PLATE, INTERMAL, BOWED
RETAINING RING POR USE ON A 1.000 DIAMETER HOUSING

NOTES :
1. ONLESS OTHERWLSE SPECIPIED, ALL DIMENSIONS ARE IN INCHES.

2. IN THE EVENT OF A CONPLICT BETWEEN THE TEXT OF THIS STANDARD AND THE REPERENCES CITED HEREIN,
THE TEXT OF THIS STANDARD SHALL TAKE PRECEDENCE,

3. FEFERENCED COVERMENT (OR NON-GOVERNMENT) DOCUMENTS OF THE ISSUE LISTED IN THAT ISSUE OF THE DEPARIMENT
OF IEFENSE IMDEX OF SPECIFICATIONG AND STANDARCS (DODISS) SPECIFIED IN THE SOLICITATION FORM A PART
OF THIS STANDARD TO THE EXTENT SPECIFIED HEREIR.

REVISEO (D) FOR CHANGES SEE PAGES 1 THRU &

11DEC 1988

R

APPROVED

A TINTERNATIONAL TiTLe _ ry
oAYY-08 mTeREE ' RING, RETAINING, INTERNAL ,BOWED MILITARY STANDARD
:&“;o}‘cz-eoj (TAPERED SECTION TYPE) MS 16629
PROCUREMENT SPECIFICATIION SUPERSEOES PAGE or
MiL-R-2i248 2 5
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SLOOMMENED DESIG Laaaar i aND USAGE

(a) INTFNED USE - TO PROVIDE SHOULDERS FOR POGITIONING ANC RUTAINING MAMINLG CUMPONLNIS IN MOUS ING (BOMLS) .
THL RINGS ARE BINT LIKE A BOw OUT OF PLANL. FREE LNLE AND OPPCSIME EDGL ABUI OUTER GROXOVL WALL.  MID-
SHCTION OF RING ABUTS MACHINE PART, RING WILL TAKE UF END PLAY RESILIENTLY. THE USE OF THE FOLLOWING
FORMULAS ARE BASED ON THE FACT THAT THL RING MATERIAL WILL NOT FAIL IN COMPRESSION.

LIMITATION ON USE -~ THE FOLLOWING FORMULAS ARE NOT TO BE USED POR BRITTLE MATERIALS SUCH AS CAST IRIN, EIC.
WASNING ~ RINGS SHOULD NOT BE EXCESS [VELY CONTRACTED DURING INSTALLATION SINCE THIS WILL LEAD TO RING FAILURE. {
IF RING HAS PLAY BETWEEN THE GROOVE DIAMETER AND THE OUTSIDE RING DIAMETER THIS INDICATES THAT THE
RING HAS BELN EXCESSIVELY CONTRACTED, (PROVIDING GROVE DIAMETER HAS BEEN MACHINED TG RECOMMENDLD
DIMENSIONS) .

(b) ALLOWABLE THRUST LOAD CAPACITY OF THE RINGS (ABUTTING COMPONENTS TO HAVE SHARP OORNENS) =

o,

al W

E 3 P = ALIUMWABLE THRUST LOAD (POUUNDS).

z *-‘% p - IEEX H = HOUSING DIAMETER {INCHES).

ET9 t T = RING THICKNESS {INCHES).

< »>> X = ULTIMATE SHEAR STRENGTH OF THE RING MATERIAL (PSI),Y/ ;
x 2> WHERE ; F = FACIK OF SAFETY, F = 4, IS RECOMMENIED, SINCE THE RING '
gs; UNDER THE LOAD IS SUBJECTED NOT ONLY TO PURE SHEAR

-

STRESSES, BUT ALSO TO BENDING STRESSES .

{c) ALLOWABLE LOAD CAPACITY OF GROOVE WALL =

ALLOWARLE COMPRESSION LOAD (POUNDS) .

HOUS LG DIAMETHR ( INCHES) . i
GROOVE DEPTH {INCHES) . j
YIELD STRENGYH IN COMPRESSION OF THE GROXWVE MATLRIAL (PSI),
FACTOR O SAFETY - TO INSURE A SAFE WORKING LOAD &

SAFETY FACTOR, F = 2, 1S RECOMMENDEL .

« JHdY
P F

" O
LI I I

{d; MINIMM DISTANCE BETWLEN QUTER GROOVL WALL ANU END OF HOUSING:

2 = MINIMOM DISTANCE BETWEEN (UTER GROOVL!WALL AND END OF
Z=3 WHERE : HOUSING { INCHES) «

4 d = GROOVE DEPTH (INCHES).
=

b S {e) LOCATION OF GROOVE:

S§| L =M + X

< %4 MAX  MIN  MAX

5;20; L. =M _+X L
E>o7 MIN  MAX  MIN- ’
Zgal

€ €0 M X

PLANE OF REFERENCE -

(REVEED 5y FOR CHANGES SEE PAGES 1 THRU 5

UTION STATEMENT A. Approved for public release; distribution is unlimited.

a4 ¥ 5

MIL-R-21248 !

MSC N/A DD e 672.1 rCOORDIN ATENY FROACLGE 1O VIORY 8 Te s F Gk b ke T $365-0129

ihi militan siandard 1 approved for use by ail Departmenta and Agencies of the Department of Delense.
Selectidn for all new engineening and design applications and for repetitive use shall be made from this

y X = 120,000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS UP TO AND INCLUDING .790 INCH HOUSING DIAMETER OF CARBON STLEL :
OR OORROSION RES ISTANT STEHEL. 0
X = 150,000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS .777 INGH AND OVER HOUSING DIAMETER OF CAFBON STkl OR CORROSI™N -~
RESISTANT STERIL. &)
X = 110,000 PS1 ULTIMATL SHUAR STRENGIH FOR RINGS OF ALL HOUGING DIAMETER: AND OF BERYLLIW CCOPPER. g
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(f) VIBRATION = A RETAINING RING WILL BE SECURE AGAINST VIBRATION IF ITS SHEAR FATIGUE STRENGTH EQUALS OR

EXCYEDS THE FORCE CREATED BY THE MASS (F THE PARTS BEING RIPEATLOLY ACCELLRATED AGAINST THE RING.
(1) SHEAR STRENGTH (F RING (CRITICAL). (ABUTTING OOMPONENTS TO HAVE SHARP CORNERS) .,

ULTIMATE SHUAR STRENGTH OF RING MATERIAL (PS1), &/
RING THICKNESS (INCHLS).

HOUSING DIAMETER (INOQIRS).

WEIGHT OF ABUTTING PARIS (POUNDS).

xtl.1u 2 ¥, .
g =
= AOCFILERATION DUE TO GRAVITY (IN/SI:EZ)

OR FOR HARMONI WHERE :
MOTION a = 6@
NPLITUDE OF VIBRATIONS (INCHES),
rm.m--:- §w2? ANGULAR SPEED (RAD/SEC),

AQCELERATION {IN/SEC).

¥PERMD ¥ xHx

(2) COMPRESSIVE STRENGTH OF GROOVE MATERIAL (CRITICAL}.

2 WHERE Y = YIELD STRENGTH IN OCMPRESSION OF THE GROOVE MATERIAL {PS1),
1.65van 2 X g0 d = GROVE DEPTH (INCHES).
9 OTHER SYMBOLS AS SHOWN IN (1) ABOVE .

{9) LMPACT CAPACITY OF RING OH GRUVE WALL =

lR-ﬂ_—m'ﬂE RING (INCH POUNDG) (ABUTTING COMPONENTS TO HAVE SHARP CORNERS) .
2

lc-_pg-pmmcaow:(lmirams). P = ALLOWABLE THRUST LOAD OF RING OR GROOVE (PGUNDS).
2 T = RING THICKNESS (INCHES).
WHERE : g = IMPACT CAPACITY OF GROOVE WALL (INCH POUNDS),
1d = GHOOVE IEPTH (INCHES),
R = IMPACT CAPACITY OF RING (INCH POUNIS),

(h) LOAD CAPACITY, WITH THE RETAINED PART RADIUSED OR CHAMFLRED =

mmmxmmma‘mmpmmmmmmmmxwm'mﬁnmmm
OF THE RING GROOVE, THE LESSER LOAD CAPACITY COMPUIED FROM THE FORMULA ON PAGE 4 WILL APPLY. THE
CORNER FADI1 AND CHAMFERS LISTED ON PAGE 1 WERE CHOSBEN AS LARGE AS POSSIBLE POR THE RING STZES INVCLVED
AND ARE REIATED TO THE MAXIMAMM THRUST LOADS LISTED IN TABLE V.

IF THE CORNER RADII OR CHAMFERS ARE SMALLER THAN THOSE LISTED, THEN THE THRUST LOADE INCREASL
PHOPORTIONALLY IN ACCORDANCE WITH THE POLLOWING PORMULAS :

Plzpcu Pl = NI¥ ALLOWABLE THRUST LOAD.
ot P = LISTED ALLOWANLL TRKT LOAD.
R WHERE : il = MW (SMALLER) CHAMFER .
Gi, = LISTED CHAMFER .
Pl - PR Rl = NGW (SALLER) CORMER RADIUS.
=t K = LISTED CURNER RADIUS .

LIMIT LOADS LISTED ON TARLE V ARE BASED ON RINGS OF CARBON STELL OR QORROSION RESISTANT STEEL (WORKING STRESS
250,000 PSI) AND OF BERYLLIUM OCPPER (WORKING STRESS = 180,000 PSI). IF THE ALLOWABRLE GROOVE CAPACITY LOADS
AS CALCULATED BY USING THE FORMULA ON PAGE 4 ARE LESS, THEN THEY SHOULD BE USED.

TABLE V. LIMIT LOADS

REVISED (D) FOR CHANGES SEE PAGES 1THRU §

11DEC 1958

672-1 COOIRINN YT CREL s et he e e e e, 5365-0129

NOMINAL ALLOWABLE THRIIST LOAD FOR RING ASSEMBLIES WITH
RING SIZE PARTS HAVING MAXIMUM CORNER RADII OR CHAMFERS.
PRM ™ CARBON STEEL OR CORROSION BERYLLIUM CUPPER
RESISTANT STEEL
.250 L3112 190 LB 140 LB
. 375 453 S30 LB 380 LB
.500 .750 1100 1B 800 1B
1M .938 1650 LB 1200 18
1.000 1.500 2400 LB 1700 LB
1/ x = 120,000 PSI ULTIMATE SHEAR STRENCTH FOR RINGS UP TO AND INCLUDING .75C INCH HOUSING DIAMETER OF CARSON STULL
OR CORROGION RES ISTANT STEEL.
X = 150,000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS .777 INCH AND OVER HOUSING DIAMETER OF CARBON STELL GR CORROSION
RESISTANT STEEL.
X = 110,000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS OF ALL HOUSING DIAMETERS AND OF BERYLLIUM OJPPER. 2
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