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I FED SUP CLASS
5365

1/ T = THIcKNtZS “T” APPLIES TO uNPLATEcI RINcIS. FOR CORRCSION P_F._SISTANT STELL AND PLATED RINGS, + .UU< SHOULD BE—
ADDED TO THE HAXINUM TOERANCL, i.e. , ~.(kl~ SHOULD W +.uu4/ .. Wz.

Z/FIM z (FULL INDICATOR kS3V!if4iNT ) IS THE MAXIMUM ALL(YdASi.E DEVIATION Cf CONCENTRICITY kiKTUSEN THE GROWL AND ‘THE
SHAFr.

J/ K = NAXINUM DIAMETER wHLN THE RING IS PROfEHLY SEATED IN THk GRCOVt (DESIGN REFERENCE DIKENSION ) .
~/. C = ACTUP& CLEARANCE DIANETER MWN TH.L RING IS SPRUNG OVER TM SHAFT PRIOR TO INSTAUATICXi INTO THS GKOVE

( DFSIU REFERENCE DINSNSIOfi ) .
~/ R AND Cil = RADII OR CHAMFER ALLWABLE ON PMTS TO BE RLTAINLD BY TM, RING. THRUST U3AC.5 OF RING5 , RETAINING

PARTS WITH CORNER RADI 1, OR CHAMFERS AS LISTiD ON PAG& 1 ARE TABULATLD ON PAGE <.

R!W.IIRSE4ENTS:. .. -.----—

1. CLKSIFICAT ION: RETAINING RINGS FURNISHED UNDER IHIS STANDARD SHALL Bb TYPE 1, CLAsS 10 OF TH&
PR_&-@T~f”S~CIFI CArION .

d. MATERIk :—.—-

(a) CAREON SPRING STEEL, GRADk 1u60 THRU 1095 \UNS G106OU THRU G1u950 ) IN ACCOKDANCG WITi-1 ASTM A568
OR ASTM A68z.

( DJ CORRIXION RISISTANT sTtiL IN ACCOROANCh WITH AM 55<0 Low s157uu, .

(C J BERYLLIUM COPPER MLOY NUML+LR 17u \UNS C 17UUU ) OR ALOY NUMBER 17d (UNS c172uu) IN ACCOHDANW
WITH ASTM 6194.

HAHONW .~. . . . ...-2

TAbLti II. HAricWSS

~ ,

4. PROTECTIVE FINISH OR SURFACL TREAT!4SNT: x
1-

(a) CARt@N STLLL - sHALL bk M SPLCIFILD (SES TA&L 111 i:
m

( 1 ) c~~ p~~ IN AccoR~NcE mTH QP-4 10, TYF% 11, CLASS j OR E,Tti BOyb, TYPE II, ALA
cLti ~ . w

~

(<j LINC COAT IN Accordance WITH ASTM B633, TYPE 11, CLASS Fe/Zn5, OR ASTM B6Y5, TYPE II,
CL= 5.

w
u
so

(3) PHC6PHATE c~T IN ACCOFiDANCt, UITH MD-P- 16232, TYPL Z, CL.ASS /. us
Id

t b) c0RR0s10f4 twsIsTNr srti - WLL BE ufww, DfiWiD AND PASSIVATED IN ACCORDANCE WITH aa-P-35. u
~

5. I’AR~ NUMBER: TdE BASIC ~ PART NU!4MR IS FOLLOW) dY A DASH NU143ER TAKEN FROM TASLE II 1. x.—. .— .-— v
tXAMPLL: MS3217- 12UU 15 Ttk PART NUWkiiFW- A CMtON sTLkL cAD!4KUMPLATL, IXTLRNJLHtAVYOUrY

HSTAININGRING FOR USE ON A z . UUU DIA14LTER StiAFT ;

NOTES :
G

1. UNLESS OTHERUISE SPECIFIED, ~L DIMENSIONS AR& IN INCHtS.

<. IN THE EVSNT OF A CONFLICT BEIWEN THS TEXI OF THIS STANDARDAND THE REFLRLNCES CITtl HiRLiti ,
THE TtXT OF THIS STANDARD SHALL TAKE PRECEDENCE.

o
;

j . HSFEHSNCkD KNERNMENT (OR NON-GOVERNMENT) D3CUMENTS OF THE ISSUti LISTED IN THAT ISSU6 OF THE DSPARTNSNT
~

OF CEFENSE INNX @ SPECIFICATIONS AND STANDARN ( CODN ) SPECIFILD IN THE SOL I CITATION FORM A PART
a

OF THIS STANDARD TO THS EXTENT SPECIFIED HEREIN.

:

m
<
s

(w

o.
;

%
a

INTERNATIONAL TITLE

iAVY- OS INTEREST RING , RETAINING, EXTERNAL, HEAVY-DUTY MIIIIARVmm*, CU*l
,RMY- AR (TAPERED SECTION TYPE)
klRFoRcE-99 MS3217
ROCUFIEMENT SPECIFICATION SUPERSEDES PAGE OF

MlL-R- 21248 2 5
---- ----

DD J“Y,,67291 (u)OR~/.\ATE”,
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TABLE III . DASH NUNBERS FOR KS3217———-.. .— ___

0s CARBON STEE~/ CARBON STSE~’ CARm sTsE1.1/ STEEL coRRcksIoN
Sw CADMION PLATE ZINC COAT

EwLLIud/
PHCISPHATE COAT

(REF)
RESISTANT

MSH NO. DASH NO.
COPPER

MsH No. CMsH No. OAsH ND.

.394 -1039 -X)3!+ -3039

.473
-4039

-1047 -2047
-5039

. 5W
-3047 - 4L147

-1050 -2050
-5047

.591
-3050 -4050

-Imy -2059
-5050

.625
-3059 -4059 -5fx9

-1062 -x62 -306,? .4062 -5062

.669 -1066 -2066

.750
-3o66 -4066 -5066

~;;;; $ -2075 ; -3075 g
.787

-4075 ~,
-2075 –

-5075 y
-3075-

.875
-4075- .5075 -

: ;:9; ~1
-2087

.984
-3087 -4087

.2098 ?l
-5ts37

-3098 ? -4098 Z1 .5098 ;l

1.000 -1098 2/ -2098 ~[ -30(j8 ~{ -409B il
1.062

-5098 ?/
-1 1(J6 -2106

1.13
-3106 -4106

-1112 -2112
-5106

-3112
1.181 -1118 21 -2118 2/ -3118 ; ::1 :; ?[ :;; ;; 21
1.1I38 -1118 ? -2118 ?/ -311.9- -4118 ii -5118 2/

1.25V -1125 -2125 -3125 -4125
1.312 -1131

-5125

~.375 -1137 21 -2’3’ 2/-2137 ~, -3’3’ 2/ :;\ :; 2/
-5131

1.378
-3137 ~,

-1137 ? -2137 _ -3137- -~ ,37 ~[
-5137 ;;

1.5W
-5137-

-11511 -2150 -3150 -415LI -5150

1. 56.? -1156 2/ -2156 2/ -4156 2/-3’56 %
-4175 ~,1.575 -I 156 ‘/ -2156 ~i

-5156 2{

I .750
-3156 ~, -4156 ‘{

-1175 ~1
-515621

-2175 ‘/ -3175 ~,
1.772 -117521 -2175 ?

-5175 =’/
-3175- -4175 ?~ -5175 z? ‘

1.938 -11~ 2/ -2193 21
-119321

-3193 ~ -4193 #
m

1.96Y
-5193 g

-2193 ![
2.OW

-3193- -4793- -5193-
-1200 -2200 -32W -4200 -52w ii

b & . *

J/ SUBSTITUTE CORROSION RESISTANT STEEL uHEN USED IN FCC)D PIKcE2,SING K4CHINSNY , OR IN FUEL OR LUBRICATION
SYSTWS, OR uHSN USED AT TEMPERATURES OVER 450% (233°C) . E

3
t?sc~ “’D DSSIGN LIKUTATIONS AND USA65--- —— -- .------ —— --- ----—-—. _

(a) INTEtWD USE - TO PROV IDfd LARGE SHCULOERS FoR PWITI@51NG AND RETAINING NACNINE CCWWSNTS UNDER NEAVY
H

LWIDING CONDITIONS ON SHAFTS, EVSN IF cCWDNENTS TU BE SECURED HAVE LANGE CONNSN RADII OR CHAFFERS ABUTTING
THE RINGS. THEY WITHSTAND CD)@ARATIVSLY HEAVY SHOCK LOADS AND HIGH IWTATIINAL SPSEM. THEY ELIMINATE THE ;
NSSD FOR SIiPARAl?Z THRL!STUASH-ER.S. THE USE OF THE FCLLCWING FORMULAS ARE EWED ON THE FACT THAT THE RING UILL
NOT FAIL IN COtCPIt3?SIChV. g

LINITATICN ON USE - THE FCLLOWING FORNULAS ANE NOT TO BE LLSSD FOR BRITTLE MATERIALS SUCH AS CAST INON , ETC.
x
v

UARESXNG- RING HALVi?&i SHOULD NOT B!i OVER EXFANDSD DURING INSTALLATION SINCE THIS WILL LEAD TO RING FAILUM .
IF RING HAS PLAY BE TMESN THE GRD2VE DIANDCEN AND THE INSIDE RING DIAPETEH , THIS INDICATES THAT THE

;

RING HAS BEEN OVER EKFANDED , (PROVIDING GROOVE H&S BEEN MACHINED TO RECO#ENDED DIHENSIDNS ) .
@

FOR AFPRO~NATE SAFLTY RPM LIMITS SEE TABLE IV.

TABLE IV. CALCULATED RPtl LIMITS. APPLY REQUIRED SAFETY FACTOR.-- —- ---- — ------------ .-. —-—

@iAFT (INCHES) . J94 .437 .500 .750
n

1.000 1.250 1.500 1.750 2.OW g

CARBON STSkL AND
>.

NFH LINIT 80,000 69,0W 65,ooo 40,500 30,0Q2
g

CORNOSICNi RESISTANT STEEL
23,000 18,5(X3 15,5(M 14,000

BERTUIUH CIYPER RPM LIMIT 51,000 44,000 41,500 26,000 19,000 14,500 12,000 10,000 9,000
g

K
a
z

N

a

s
o

~

)A. INTERNATIONAL TITLE

NAVY-OS
INTEREST

RING, RETAINING, EXTERNAL, HEAVY-DUTY
NIIITARVmm

mu.C4nt
iRMY- AR
hlR FORCE-99

(TAPERED SECTION TYPE) MS3217
‘PROCUREMENT SPSCl FlcA~l~ SUPERSEDES PAGE OF

MIL-R- 21248 3 5
=at!=-nlza

.

00:0::73672ml (C(N)RLJ,.YATELJ,
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(b) ALLOUABLE THRuST WAD CAPACITY OF THE RINGS. ABlfCTING CWPWLNT‘ S TO HAVL SHARP CORNERS ,

P = ALLChIABLE THRUST LOAD (FWNfN)
s = * DIAWTER ( INcHES )
: : THICKNESS (INCHES)

~= CflTSTX WERE : , ULTINATE WEAR STRENGTH W THE RING HATEFUL ( PSI ~/
F F =FACTOR OF SAFEfy F.41SRSCCt@SlNCED TO~UW ASAFE

blXfKING LOAD
Cr . CWVERSION FAC1’OR, C~ = 1.3 IS RECUWOMD SINCE

THICfOZR RiNG5 INCREASE SAFETY OF ~Y

(c) UABLE LOAD cAPACITY OF GROOVE WALL ,
P = ALLWABLE ~RESSION LOAD (FWNtS)
s = SHAFT DIAPUffER (INCHES)
d = GROOVE DEPTH (INCHE$ )

P=cfllsdr WERE: y = ~p~ STRENGTH N C@iPRESSION W THE GRCOVE IUTERIAL
F

F , FACTIJR OF SAFETY, F = d IS RE(XWCiNDED TO INSURE A
SAFE WJRXING LOAD

Cf , CWERSION FACTOR, Cf = z IS REC-C5D SINCE CWTACT

AREA IN GRCIJVE IS IIINEASED WE lU THICXSR ltlNG

(d) N-ININW DISTANCE BETWEEN GtmiR GNIXIVt, w AND tNIJ w SHAFI ,

L=3d WERE : Z = MINIIIUM DISTANCE BSXWWN OlfEi GRWVh W AtW END (X SHAFT
( INCHES)

d = GN(XWE CEPTH (INCH&S)

(e) ALLCWELE W DI.AI.EETER .

‘==

~ ; =mD~L. DIAFEIER

[ ~ F&~J &AFE’fY (SEE IWMUM (c) ALWVE)

Y = TIELD STRSPACTH IN C(XT?ESSI~ OF GR~E
IUTSRI.AL (PSI)

Cf = CONVERSIW FACTOR (SEE FW(PEULA (c) ABOVE)

(f) DIFFERENTIAL ROTATION =

THE CONDITIOtLS ONDGR hMICH A RETAINING RING WAY BE US’LD UHEN ADJACENT PANTS R~ATE RELATIVL TO IT, FALL :

INTO TUJ CATEWRIM :
E

( 1, WERL NO THRUST IS EmED BY Ao.JACW ?ARr . IN THIS CASE, DIFFERENTIAL ROTATION W RING AND
ADJACLNT PART CR~TES NO ELEMNT OF RISK IN THE APPLI CATION OF THE RINGS BECAUSE NO FRICTIONAL (n
TORWb IS EXERTED BY THE NACHINE PANT ON THE RItlG. Id

(2) CIMSIDERATION NUST bi GIVEN TO THk KAGNITUDE OF THE THRUST IWmVED. THE FRICI’ION ~ NAY NOT z

t. XCEED THE WNDING Wt4ENT , bHICH TIE RING cAN TTxEIUTE UITIKWT RELSASING ITS PRESSURE AMINST T19i UJ
BOTIW W THE GNCSJVE, FWWULATED AS FTI.LWS: LSl

fPN$-
P x AUOUABLE TWWST UMD E5D BY ADJACEA7 PANT (POUNDS)

OR f = cOSFFICIEtfI W FRICTI~
~

16 s = WRKING STRSSS OF RIffi UESLXN MXIWM EXPAM51ffl (PSI& z
WHERE: T . RING THICfOC35.5 (INCHES) a

P= STE2 E, GWATWT UICffH SSCTION W RING ( INCHES)
r

flo N
v

N = NEUTRAL RING DIAHETER ( INCH.% J = FREE DIANETER PLUS
j/4 E DIW.NSI~ m

IN SUCH CASES M-lERE DIFFERENTIAL ROTATIG+4 KCUBS, THE CALCULATION SHOULD BE BASED CU THE 14iUtKlPl
RXSIBLE VALUE W THE COEFFICIENT CF FRICTION. &

(g) It@A~ CAPACITY OF THE RING AND THS GRCUVE UALL =

IR = ~ - FOR THE RING (INCH POONCS).
0

ABUTfING CUWONWTS TU liAVE SHARP CORNERS ~
2 g

IG =;. FOR THE GRCOVE ( INCH POUNDS)

WERE : P = ALLOWMLE THRUST LOAD OF RINGS OR GR~VLS (fUfNDS /
T = RING THICKNSS (INCH.&)

~

lR . IHTACT OF RING ( INCH POUNDS)
d = GRCOVE DEPTH (INCHES)

K

IG = II!PACT CAPACITY OF GRCIWE MALL (INCH PWNM J
<
z

1/ X . 150,0W PSI ULTINATt, W STRSNGTH iWR RINGS OF CARBON STSEL OR CORROSION RESISTANT STESL .— N
x z 110,oOQ PSI OLTINATE SHEAR STRENGTH FUR RINGS OF BERYLLIOII COPPER.

~/ s = 250, OW PSI WJRKING STRESS FIJR RINGS OF CARBON STEEL OR cORRCSION RESISTANT STEEL.
s = 150,000 PSI b13RXING STNF.SS FOR RINGS OF BERYLLIU74 COPPiR .
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(h) ~D ~ACIH, WITHTHERE’TAINED PART RADIUSED OR CHAWERED = WEN THE RADIUS OR CHAWER w Tm
RFXAINED PART CQEiS Nm EXCSED THE MAXIFIUE4 RADIUS ALLCUED FQR THE BUTTON OF THS RING CRIX)VE , THS LESSER
WAD CAPACITY COWTED FRON THS FWMJLAS 0+1 PAG&S U AND 5 WILL APPLY. THE CORNER PADII AND CMAWERS
LISTED ON PAGE 1 UERE CHOSEN IS LARGS AS POSSISLB FOR THE RING SIZES INVCI,VED AND ARE RELATED TU THE
t4AXIHUf4 THRUSTUXOS LISTSD IN THE TASLR BE1.iM. LPTWCORNER RADII OR CflAWERSARI .StiAU.SR THAN
THCSE LISTED, THEN THS THRUST LOAIL$ INCREASE PROPORTIOtiALLY, IN ACCORMNCE UITH THE FOLLCSJING FORMULAS:

d-y P’ = NEU ALLWABLE THRUST LOAD

P s LTSTED ALLWABLE THRUST lJMD
= NEU (SMALLSR) CQRNSR RADIUS

P’= & ‘E: ~,: g~&~ ~;m

Ch = LISTED WER

J41T IJ)ADS LISTED IN TABLL V ARE MASSD W NW&S OF CARB3N STEEL OR CORROSION RESISTANT STILEL ( WRXING STRf&5
250,000 PSI ) AND W RINGS OF SERTLLIOM COPPER (WR~E4G STRILSS x 160,W0 PSI) IF THE ALKWSLE GR03VE
CAPACITY ~ADS AS CALCULATED BY USING TIE FOMJLA CW PAGE 4 ASS LESS, THEN IliEY SHCULD BE USED.

TABLE V. LIEUT LOADS

jz& ALLJWABLE THRUST LWD FOR RING ASSEt4L?LIESWITH
PARTS HAVING MAXIMUM CORNER RADII OR CMAWSRS

(REP)

FROU ‘m CAREX3NSTESL OR CRfS Si%NYLLIU14 COPPER

..- .394 450 w joo LB ‘
--- .473 550 LB 4(XI LB
--- .500 650 LB 450 LB
.591 .625 750 LB 550 LB m
--- .WJ9 900 LB 650 LB
.750 1.000 2500 L8

3
1800 L8

1.062 1.378
a

4000 La 2900 LB z
1.502 1.772 5W0 LB 3600 LB 1-
1.938 2.000 Moo LB 4300 LB
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