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FEQUIRRMENTS

1. CUASSIFICATTON: FRETAINING RINGS FURNISHED UMDER, THIS STANDARD BEALL HE TYPE II, CLASS 2 OF TIE
PROCUREMENT SFECIFICATION.

2, VATERIALY

{a) m{%‘f S70EL, €RADE 1060 THRD 1095 (UNS GL0600 THRD G10950) IN ACCORDANCE WITH ASTM AS68

(b] CORROSTON FESISTANT STEEL IN AOCOEDANCE WITH AMS 5520 (UNS S15700).
(c) BERYLLIUM COPPER ALLOY RRBER 170 (RS C17000) OR ALLOY WMUMDER 172 (UNS C17200) IN ACCORDANCE

WITH ASTH B194.
3. HARDMEST)
TABLE I1. DARGHESS
CARRON CORMOSTON EERVILIUM
@ GHAFT BSTEEL, RESISTANT OOFPER
(R=F) STEEL
.168 10 236 ML - - 77.9-82.0 sy ¥
- {39~43 IRC EOUIV)

250 0 .551 IRCL | 89,5-67.9 ms Y | pa.5-8s5.0 urisy Y | 77.9-82,0 misw VY
{50-55 HIC BUIV) ) (46-51 BRC BQuIv) {3943 ERC EQUTV)

.562 TO 669 INCL | 68.5-73.0 mR3on &Y | ea.6-69.¢ moo Y | s8.6-62.2 mraon
: (50~55 HEC EQUTV] | (46-51 HRC BQUIV) (3943 HEC BOUIV)

.688 10 1,500 oL | 52,5-58.6 ERASH Y | 50.3-56.1 mRASN Y | 41.9~46.7 mRASH VY
148-53 HRC BQUIV) | (46-51 HRC EQUIV) | (39-43 HRC ECQUIV)

i)

ymmmmmmmmmmmmmsrmmm
INPRESSIOR DIAMETER.
4. PROTECTIVE PINISH OR SUREACE TREATMENT:
{a) CARDON STEEL - SHAMLL BE AS SPECIFIED {SEE TARLE IIT OR IV):
(1) CADMIIN PIATE IN ACOORDRNCE WITH QO-P-416, TYPE II, CIASS 3 OR ASTM B696, TYPE II, o
CTASS 5.

{2) SINC COAT IN AOCCROANCE WITH ASTM B633, TYPE 11, CLASS Fe/Zn5, OR ASTM B635, TYFE II,
CLASS 5

{3) PROSPHRTE OCAT YN ACCCRDANCE WITH DOO-P-16232, TYPE 3, CLASS 2.
{b} CORROSIOM FESISTANT STEEL - SHALL BE CLEANED, DESCALED AND PASSIVATED IR AQDORDANCE WITH QG-P-33.
5. PART HAEDER; THE BASIC M5 PART NIMEER IS FOLLOWED BY A DASH NUMRER TANEN FROM TARLE III (R IV.

EXAMPLE: MS16620~1100 13 THE PART NUMBER FOR A CARDON STEEL, CACMIUM PLATE, EXTERNAL, BOWED
RETATHING RING FOR 092 O A L.000 DIAMETER SHAFT.

HOTES:
1. MEESS CTHERHISE SERCIFIED, ALL DIMENSIONRS AFE IH INCHES.

2, IN THE EVERT OF A OONFLICT EETWEEN THE TEXT OF YHIS STANDARD AND THE REFERENCES CITED HEREIN,
THE TEXT OF THIS STANDARD SHALL TAKE PROCELEICE,

3, FEFERENCED GINEFRMENT (OR NON-GOVERMMENT} DOCIMENTS OF THE ISSUE LISTED IN THAT ISSUR OF THE DEPARDMENT
OF LEFEIEE THIEN OF SPECIFICATIONS AND STANDRRDOS (DODISS) SCECIFIED IH YHE SOLICITRTICN FORM A PART

FEVEED (B) FOR CHANGES SEE PAGES 1 THRU 7
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* . . FED. SUPF CLASS
'MBLE III, DASH MMBERS FOR MS16628
caron sTeet, & | oamsow sTEmL V| careos svem, V| sTen cormoston | mmvraion 3 | exmasaum ooever &
e gj 8 ‘CADMIUM PLATS ZINC COAT PHOSFHATE COAT RESISTANT COPPER CACMIOM PLATE
Eg (REF) DASH MO, DASH WO, DASH WO, DASH HO. DASH MO, DASH NO,
ﬁ .148 5018 -5018-1
= 97 ~5019 -5019-1
,: .219 5021 ~5021-1
< 236 ~5023 ~5023-1
I 2250 =1025 -2025 -3025 -4025 5025 -5025-1
§; 216 -1027 -2027 -3027 -4027 -5027 50271
§ 281 -1028 -2028 ~3028 ~4028 -5028 ~5028-1
a12 ~1031 ~203)1 -3031 -4031 5031 -5031-1
G4 T -10 -2034 -3034 —4034 -5034 -5034-1
354 -1015 -2035 ~3035 ~4035 5035 -5035-1
375 -1037 ~2037 *~3037 —4037 -5037 -5037-1
.394 -1039 -2039 ~3039 -4039 -5039 -5039-1
406 -1040 -2040 ~3040 ~2040 5040 -5040-1
438 -1043 -2043 -3043 -4043 5043 -5043-1
469 ~1046 2046 =3046 ~£046 5046 50461 \
500 ~1050 -2050 ~3050 " w4050 -5050 -5050-1
+551 -1055 -2055 ~3055 -4055 " 5055 ~5055-1
562 -1056 2056 -3056 ~4056 505 -5056~-1
- 594 ~105¢ -2059 ~3059 -4059 ~505 - 50591
B 625 «1062 | -2062 -3062 ~4062 . 5062 -5062-1 ~
8 1669 -1066 -2066 -3066 —-4066 5066 -5066-1
2! 672 -1067 -2067 -3067 4067 5067 -5067-1
>4 660 | -6 -2068 3060 4068 5068 ~5068-1
<Ewn 750 -1q75 ~2075 -3075 -4075 5075 ~5(75-1 -
| ﬁ T 781 -1078 -2678 -3078 -4078 -5078 ~5078-1 E
gm ; 812 -108% =2081 ~3081 —4081 -5081 -5031-1
=4 475 -1087 -2087 -3087 -4087 5087 -5087-1 o
938 ~1093 -2093 ~3093 -4093 ~5093 -5093-1 m
984 -1098 -2098 -3036 -4098 5098 50901
1.000 -1100 ~2100 -3100 ~4100 . -5100 =5100~1
1.023 ~1102 -2102 ~3102 -4102 ~5102 ~5102-1
%3 1.062 -1106 . -2106 -3106 4106 5106 ~5106-1
% 1.1% -1112 -2112 i -3112 ~4112 5112 =5112-1
2 1.188 -1118 2118 -31i8 ~4118 - 5118 -5118-1
1.250 -1125 -212% ~325 -4125 ~5125 ~5125-1 §
i 1.32 -1131 -2131 -3131 -4131 ~5131 ~5131-1 .
gl 1.375 -1137 -2137 ~3137 -4137 -5137 -8137-1
3 1.438 ~1143 -2143 -3143 -4143 - 5143 -5143-1
X 1,500 1150 2150 -3150 ~4150 -5150 —5150-1
83 8
1 SUBSTITUIE CORMESION RESISTANY STEEL WHEN USED IN FOUD PROCESSING MACHINERY, OR IN FUEL OR ‘s
A LUBRICATION SYSTIMS, OR WIER USED AT TEMPERMIURES QVER 450°F (233%). b
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DISTRIBUTION STATEMENT A, Approved for public relsase; distribution is unfimited.
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Wols v, SUBSTITUTION TABLE (CROSSY REFEFENCE OF PART MIMERS)
o IRACTIVE SIBSTITUTE | SUESTITUTE SUBSTITUTE
8
SHAFT CARBOH CARBON CARBON
(REF) CARBON srees Y spag, & stea,
STEEL CATMITR g PHOSPEATE
PLXTE COAY COAT
H916628 516628 516628 M516628
250 -2 1025 2025 <3025
276 -21 -1027 -207 -3027
281 ~20 -1028 -2028 -3028
A2 -3 -10m -2031 -3031
" 344 -H 1034 -2034 3034
- 1
- 354 -35 ~1035 -2035 -0
75 -37 1037 2037 -30%7
394 -39 -1039 ~2039 =303
ot 40 ~1040 ~2040 -3040
.38 - -1043 -2043 ~3043
469 -6 1046 ~2046 -3046
.500 50 -1050 ~2050 -3050
.551 -55 1055 -2055 -3055
.562 56 -1056 2056 -3056
594 59 -1059 2059 -3059
.625 -2 -1062 -2062 ~3062
.669 66 -1066 2066 3066
672 -67 -1067 -2067 -3067
668 -2 -1068 2068 -3068 -
150 =15 -1075 -207% -3075 g
781 78 -1078 -2078 -3078 E
. | 2. | .. m 1081, -2081 3081 _. ] -
875 -87 ~1087 2087 -3087
.93 93 -1093 -2093 -3093 g
984 -98 -1098 2098 -3098 b4
1.000 -100 -1160 -2100 -3100
1.023 <102 -1102 -2102 -3102 ﬁ
1.062 -106 =11G6 =2106 =3106
112 12 <1112 2112 -a112 g
1.288 -118 -1118 ~2118 -8
1.250 -125 -5 -ax -3125 g
1012 an -1al ~213 -313),
1375 -An 1137 -an -137
1.438 -143 YT 2143 ~3143
1.500 -150 -1150 -2150 -3150
ymm:mmmmrmmmmlmmm,mmmm i
LUBRICATION SYSTEMS, OR WHEN USED AT TEMPERATURES OVER 450°F (23390), g
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FECOMMENTED TESTGN LIMITATIONS M) USAGR

{a) INTENDED USE - mmmmmmmmmmmmm. THE -
mmm F2 A BOW OUT OF PLARE. FRER EWDS AND OPPOSITE EDGE ABUT MACHINE PART, MID-SECTION
OF RING ADUTS OUTER GRQOVE WALL. RING WIIL TAXS UP END PLAY RESILIENTLY, THE RING WILL OOUNTERACT
OOHSIDERREIE CENTHIFUGAL FORCES. THR WSE OF THE FOLLOWING FORMULAS ARE BASED CN THS FACT THAT THE RING

MATERIAL WILL HOT FAIL IN OMPRESSIOH.
LIMITATION OO USE - THE FOLLOWING FORMULAS AFE NOT 50 BE USED FOR DRITTIE MATERIALS SUCH AS CAST

e IROH, EIC.
mg WARNING ~ RINGS BHOULD NOT BE OVER EDPANCED DURING THGTALIATION SINCE TNIS WILL LEAD 10 RING FAILEE, IF THE
RING AAS PLAY BETHEEN TIE GROVE DIAMETER AND THE INJIDE RING DIAMETER THIS INDICATES THAT THE

RING HAS BEEN OVER HXPANIED, (PROVIDING GROWE DIAMETER EAS BEEN MACHINFD TO REOCMMENCED DIMERSIONS).

Me.

FOR APPRONIMATE SAFETY REM LIMITS SEE TABLE V.
TARLE V, APPROXIMATE SAFETY RPM LIMITS

AS

USER ACTIVITIES:
ARMY—AT,El

1

g 2 SIP? (INCHES) 4250 500 1 1.500
CARBON STEEL AND CORROSION | R Liarr | 80,000 | 40,000 | 20,000 | 15,000
BERVLLIUM COCPER W LINIT | 50,000 | 25,000 | 13,000 | 11,000

(b) ALLGWABLE THRUST LOAD CAPACITY (F THE RING (ABUTTING COMPOHENTS TO HAVE SEARP OCRNERS) =
P = ALOVABLE THHGST LOAD (POUKDS)
p = 18X WHERE: 8 = SHAFT DIAMETER (INCHES)
F T = RING THICENESS (RNCHES)
X » UTDMATE GHEAR GTRENGNH OF THE RING MATERIAL (231) &
P = FACTOR OF SAPETY" , .

nsnmz!moa, E‘l, 18 FECQMMENDED SIHCE THE RING UNDER LOAD IS8 SUBJECTED NOT OHLY TO PURE SHEAR STRESSES,
BUT ALSO TO RENDING STRESSES,

(u)mmmmmmamm-
P = ALLORARLE COMPRESSION LOAD (POMDS)

8 = SHAFT DIAMDTER (TNCHES)
p =-HEAX HEERE; d « GROOVE DEPTH ({INCHES)
L2 ¥ = YIFLD STHENGTH IN COMPRESSION OF TIE GROVE MATERIAL (PST)
F = FACTCR, OF GAFETY  _ . .

TO INSURE A SAFE WORKING LOAD, A SAFETY FACTCR, Fw2, IS REOOMMERDED.

- {d) MINIMUM DISTANCE BETWEEN OUTER GROOVE WALL AND END OF GHAFT =
:ammmmmmmmm

ARMY—AV,
DLA—IS

of Defeise REVIEWER ACTIVITIES:

“‘“"i@ FOR CHANGES SEE PAGES 1 THRU 7

-

3: =3 WHERZ: a= %‘%"ﬁ ’(x)

-g 4 (e} LOCATION OF GACOVE = 4+

- g Lx « My + Ty + TAKB-UP (S LISTED) I——u-—- «

§ g Ly = Max + Tonx + 005 f ~REFERERCE

‘EEE TP 3 AL+ BH+ AT 4,005 m:gk:gﬁzﬁ T—] /

o 3 ara Ty - |— ™~

515 !u ¥ « 190.000 DRAT INFTMATE ANEAR STRENGTH FOR B o T _m_m.mgmmpmmﬁ,mm

e 28 " EINEL OR CORRCEICN FESISTRNT STEEL. 00 -

2.1y % = 150,000 P51 ULTIMATE SHEAR STRENGTH FOR RINGS .688 INCH AND (VER GHAFT DIAMETER CF CARGON STEEL OR CORROSIGH .

i ] x-no,owm%mmmmweﬁmnmmmmm

5 g Yy m mmmm%mvmm%nmmmm.msﬂmmmmmm §
o % FLATTERED COMPLETELY IN AVERSE TOLERANCE M oL
é %E §_
85 °
' | :
23 g
IR

oH N Ty e WILITARY STANDARD
Z § i oY= 08 fureneey RING{ Tﬁg'éal'[:qme EXTERNAL , BOWED

- ) —

§ 53 § &%M;mgg_ 9 D SEGTION TYPE) _ MS ]6628

ezl 38 [ PROCUREMENT SPEGIFICATION | SUPERSEDES: PAGE

I gg - MiL-R-21248 6 7

&l E3 .

AMSC N/A DD 1AV 672' 1 (COORDINATED) FREUABIR £ nanaNS OF THIE FOAM ser nn=o: < MR LI )




usnAmvmsshE
ARMY—M'
NAVY~— %,SH.YD

AR FORCE~82

REVIEWER ACTIVITIES:
DLA-IS

ARMY~ AVJS

. Approved for public release; distribution is unlimited.

mknﬁmmhwhmwmwﬂAmdudMDqﬂmtdm

tisleetion [or al} new enpineering and deskn spplications dnd £o¢ wpretitire use shall be mads from this

documens when applicable,

ms-rmm‘;s'm’meuu

AMSG N/A

Downloaded from http://www.everyspec.com

gttt
- FED SUP CLASS

5365

{f) VIBRATION =

A FETAINING RING WILL BE SECURE AGAINST VIEFATION IF ITS SHEAR FATIGUE STRENGTH BXMAES OR EXCEEDS THE
FORCE CREATED BY THE MASS OF THE PART BEING REPERTEDLY AOCEVEFATED AGAIRST THE RING.

(1) GHSAR STEENGTS OF RING (CRITICAL) (ABUTTING COMPGMENTS TO HAVE SHARD CORMERS) =
X = ULTIMATE SHEAR STRENGTY OF RING MATERIAL (PS1) &

n'l..Ls-u, T = QTG THICKMESS (INCHES)
9 RHERE: 8 = SHAFT DIAMETER {THCWRS)
W = NEIGHT CF AGUITING PARTS (POUNDS)
OR FOR HARMOWIC MOPION g = ACCELERNTION QUE TO GRAVITY (T/SEC?)
Py £ = AHELITXER OF VIBRATION (INCHES)
a=gw W = ANGULAR SPEED

a = AOCELERRTION (%’

(2) COPRESSIVE STRENCIN OF GROOVE MATERIAL (CRITICAL) »

16518 2 § 5,2 HIERE: d = GROOVE DEPTH (INCHES)
g OT¥ER SRBOLS AS GHOWN TN (1)

{g) IMPACT CRPACTTY GF RING OR GRIXNE WALL =
- Iy = Pt ~ FOR THR RING (INCH PCUNDS) (ABUTTING CCMPORENTS TO HAVE SEARP CORMERS) =
2

%=¥1~mmm {INCH PORES)

WHERS: P = ALIAWARLE THRUST LOAD OF RKING OR GROWE (POUNDS)
T = RING THICRESS (INCHES)
Ig = IMPACT CAPACITY OF GROOVE WALL (TNCH PORIDS)
d = GROVE DEPTH (INCHES)
Iy = IMPACT CAPACITY CF RING {THCH POUMDS)

{h) LOAD CAPACITY WITH THE EETAINED PART RADIUSED OR CHAMFRRED.
WHEN THE RADIUS OR CHAMFER OF THE RETAIRED PART DCES NOT EXCERD THE MAXIMUM RADIUS ALLOWED FOR THE BOTTCH
wwmmm,mmmmmmmmmmsmm THE

TRVOLVED AKD ARR RELATED T0 TER MAXDMEL THROST LONDS LISTED IN TABLE V1. IF THRE CORNER FADIL OR CHAMFERS
ARE SMALLER THAN THOSE LISTED, THEN THE THRDST LOADS INCHREASE PRODOMTIOHALLY IN AOCORDANCE WITH THE

FOLLOWING PORAIAS,
Plapcy Pl = HEW ALLOWARLE THRUST LOAD
p P, » LISTED ALLOWARLE THRST LOAD
WER Ol = KW (QWLLER)
oR CH_ = LISTED CHNTER
Pl Rl = NEW (SHRELER) CORMER FAPIUS
o R = LISTED CORKER FADIUS

LIMIT LOADS LISTED IN TABLE V1 ARE BASED (¥ RINGS OF BERYILIUM COPPER (WORKING STRESS 150,000 PSI) POR ALL

AND LARGER, IF THE ALLCWABLE GROVE CAPACITY LOADS AS CALCULATED BY USING THR FORMULA ON PAGE § ARE 1253,
THEN THEY SHOULD BE USED.

TRELE V. LIMIT LOADS

WCHINAL . ALLGERBLE TERUST LOAD FOR RING ASSEMBLIES WITH
RING 8128 FARTS BAVING MAXIMUM OORNER FADII OR CHAMFERS
FROY ; © CARBON STEEL OR CORROSTON BPRYLLTUM CCERER
FESISTANT STEEL
.188 +236 105 1B
+250 469 470 1B 30 18
500 672 910 18 650 1B
688 1.023 1340 1» 950 18
1.062 1,500 1950 LB 1400 L8

JK-IN,MOP&IWTHMMMMMUPNW INCLUDING .672 INCH SHAFT DIAMETER OF CARBOGN
STEEL QR CORROSION RESISTANT STEEL,
!-150,000?31 mmmsmmm +688 TNCH AND OVER SHAFT DIAMETER OP CARBON STEEL OR CORBOGICH

RESISTANT STEEL.
X = 110,000 PST ULTIMATE SHEAR STRENGTH FOR RINGS OF ALL SHAFT DIAMETERS AND QF BERYLLIUM COPPER.

2 -
*2 1.1 sigsw

¥ = YIELD STRENGTY IN COMPFESSION OF THE GROWE MATERIAL (PSI)

SIZES AMD ON RINGS OF CARBON STEEL OR CORROSION RESISTANSF STERL (WORKING STRESS 250,000 PSI} FOR SIZES .250

EVisE0 (B) FOR CHANGES SEE PAGES 1 THRU 7

=C 1958

1 DE

APPROVED

PA, INTEGNATIONAL TWLE
Navy-os [ueatsr RlN((;, RETANING, EXTERNAL, BOWED 4 MILITARY STARDARD
ARMY — TAPERED SECT? PE
AR FOR(?S—SS ) MS |6628
PROCUREMENT SPECIFICATION | "SUwERSEDES: vy
MI-R-21248 7 7
DD ' :‘“‘"'f“u 672 [] 1 TCOORIINATED] PREVIOUS :nlflnul OF THIS FORM ARE olsol.t n- . 5Z65-0130




