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REQUT REMENTS :

QLASHIFICATION: RETAINING RINGS FURNISHED UNDER THIS STANDARD SHALL BE TYPE 11I, CILASS 2 OF THE
PROCUREMENT SPECIFICATION.

2. MATERIALL

(a) CAFBON SPRING STHEL, GRAIR 1060 THRU 1095 (UNB QL0600 THRU G10950) IN ACCORDANCKE WITH ASIM AS68
CR ASIM ASS2.

(b) CORROBICH RESISTANT STERL IN ACCKNDANCE WITH AMB 5520 (UMS S15700)

{c) BERYLLIUM cu;m:a ALLOY NMBER 170 (UNS C17000) OR ALLOY NMBER 172 (UMS C17200) IN AQCORDAMCE
WITH QO~C~533.

3. HARDMESS:
TMALE 11. HARBESS

CORRCB ION
BES ISTANT

.023 INCL
437 INCL

47-53H3C
47-52H%C
45-50HRC

44-51HKC
44-51HKC
44-51HRC

56.5-62HRION
37-43HRC

4. IVE
(a)

RS

SPECT

(SEE TARLE III OR IV):

) MD;MHWWQ-HIG,MU,WIGMN“,MII,
{2) ZIEGSIT IN ACCORDAMCE WITE ASTM B633, TYPE II, OASS Fe/2nS, OR ASTM B69S, TYPE II,

{3) PHCSPHATE COAT IN ACCURDANCE WITE DOD-P-16232, TYPE Z, CIASS 2.
(b) CORMMCEION RESISTANT STEEL- SHALL BE CLEANED, DRSCALED AND PASSIVATED IN ACCORDANCE WITH QO-P-35.

5. PART NMOGER: THR BASIC MS PART MMBER IS PCLLOMED BY A DASH MSER TAKEN FROM TABLE III GR IV.

| EIAMPLE: %516030-1100 IS THE PART NUMBER FOR A CARBOM STEREL CADMILM PLATE, RXTERNAL BEVELED RERTAINING

RING FOR USE ON A 1.000 DIAMETER SHAFT

1. UMLESS OTHERWISE SPECIFIED, ALL DIMENGIONE ARE IN INCHAES.

2. IN THE EVENT OF A OOMPLICT BETWEEN THE TEXT OF THIS STANDARD AND THL. REFERENCES CITED HEREIN,
THE TEXT OF THIS STADARD SHALL TAKE PRECEDENCE.

3. BEPEADCED GIVERMENT (OR NON-GOVERNMENT) DOCUMENTS OF THE ISSUE LISTED IN THAT ISSUK OF THE DEPARTMENT
OF DOFRMSE DEX OF SPECIFICATIONS AND STAMDARDS (DODISS) SPECIFIED IN THE SCLICITRTION FOSM A PARC
GF THIS STANDARD 10 THE EXTENT SPECIPIED HEREIN.

MVEEYB) FOR CHANGES SEE PAGES | THRU 6
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FED SUP CLASS

5365
TALE 111 DASH MPOENS FUB MSLE6)
A oma | IO cumoN
2s oo A sTOE2. SOl V| era Y1 as STREL snaz & | omaL
ST CADSCILI v I OS b/ | PHOBPUATE | Composios BRRYLLIUM SHAPT CADMIUN v pioen PHOSPHATE CORIROE 1ON
(e oy COAT B LA CePER () PLATE Lheind V!  oar .5
o WO ) CY) TAGu WO | OAEN WO | RS, Thaw 0 ﬁ %
!
1 000 -1100 ~2100 -3100 -0 100 2 4y -1243 -2241 -3243 -20
1023 -1102 ~2102 -3102 ~4102 5102 2 500 ~1280 -12% -31250 230
1 062 -1106 -2106 -3106 4106 5106 2 559 -1285 -2285 -325% 455
1125 -1112 -2112 =312 -Al12 4112 2625 -1262 -2262 -3262 .22
1188 -1118 -1 -8 -4118 5118 607 -1268 -2268 -3268 -4268
1 250 -u2s -ax -0 s 5125 2 150 -1275 -2275 -3275 4275
12 -un -2131 <131 131 4131 2.075 -1207 -2287 -3287 -7
137 -uy -an -3 -0 4137 2,93 -1293 -229) -3293 4293
L a8 -1143 -20 -3143 -0 4143 3.000 ~1300 -2300 -3300 4300
1 500 -1150 -2150 -1150 -uso -5150 3.062 -1306 -2306 -3%06 4306
1 sk2 -Li56 -215% -11% 4156 5156 3125 -1312 -2312 -3312 -“312
| 6% ~1162 -2162 -1162 ~«162 -5162 3.156 -1315 -2315 -1315 ~43s
L o8 -8 ~2168 ~3168 4162 5168 3,250 -135 -2328 -3325 4325
1 7%0 -7 -2178 -178 -u7s 5175 338 -13M4 -2134 -334 4334
1. -un -an -n7 -un 417 34 -134) <2343 -1343 438
1.812 -us -8 =381 -as 5181 3 500 -1350 -2350 -13%0 ~4350
LTS -1187 -us? -3187 4187 4187 3.543 -1354 -2354 -3354 4354
1.969 -1196 -219% -31% ~4196 5196 3623 -1362 -2362 -3362 4362
2.000 -1200 -2200 ~3200 200 5200 3.687 ~1368 ~2368 -3368 -3
2 062 ~1206 -2206 -3206 ~4206 2.750 -1375 -2375 -3375 -4373
2125 -1212 -an1 -3212 4212 1.875 -1307 -2387 -3307 ~4387
2 156 -1218 -221s -3215 ~218 1.9 -1393 -2193 -3393 -4393
2 2%0 -1225 -us -3228 —228 4.000 -1400 -2400 -1400 4400
2312 -1231 ~2231 -3 -4231
2375 -12% -an -123 —-“237
1/ SWSTTTUTE CORRCBIOM FESISTAMT STEEL WEM USXD IN FOCD PROCISSING MACHINDRY, CR IN
SYSTEG, Co emt P = o . FUEL OR LABRICATION
TAMLE [V SUBSTITUTION TABLL (CRCS> RIYERSNY OF PAKD NMNRS)
IRCTIVE SIRSTITUTE SISTITUIE | SUBSTITUTE NOCTIVE SBETITUTE SBETITUTE | SUBSTTTUT:
AN CARBON e CARBON CARSON CANON
-] e G TN o SYEEL STRXL STEEL
suarr ey oM 2INC PHOSPHATT ST CASBOM DI 2INC 0
(- STECL rare V onr ¥V anr VY (L g] s nax ) aar Y
516630 516630 516630 816630 816630 ME16630 "6 516430
1 000 -100 -i100 -2100 -1100 2 437 -243 -1243 ~220) ~3203
1023 -102 ~1102 -2102 -3102 2 500 -250 -12% -2250 ~3250
1 062 -106 1106 -2106 -3106 2559 -255% -1255 ~2255 -3255
113 -112 ~113 -2 -312 2 628 -262 -1262 -2263 -3262
118 -118 -1118 -2us -3 1687 -268 -1268 -2268 -1268
1 2% -1 -2 -uzs -nm 2 750 -278 12718 -2278 -1218
1 12 -131 -u3 <213 -ni 2875 -207 1287 -2287 -3217
17 -137 -1137 -an -3137 293 -293 -1293 -2293 -1
1428 -143 -1143 -214) -314 3 000 -300 ~1300 -2300 -3300
1 500 -1%0 ~1150 -2150 -3150 3.062 -306 -1306 -206 <3306
1.562 -156 -1286 -2156 -186 3128 -12 -2 -2312 -332
1 625 -162 “1162 -2162 -3162 1186 =315 -L25 2315 -1315
1o -168 -1168 -2168 -1168 3 250 -328 -1325 -2125 -1325
1 750 -17% 1175 -217% ~3178 3 3 -134 -1334 -233 -3334
1m Bte 1177 -an -nn 149 -34) 130 -2343 <3343
1 a2 -101 -1181 -ast - 3 500 -350 -13%0 -23%0 -3350
1 878 -187 -1187 -2187 -187 3 50 -3%4 -135¢ ~235¢ -3354
1.9 -1% -119% ~219% -31% 3 6325 -362 1362 -2363 -1362
2 000 -200 -1200 -2 -3200 3.607 -368 -1364 2368 -3368
2.062 ~206 -1206 ~2206 -32:06 3710 -375 -13715 -23715 3375
2 125 -2 -z -2212 -3212 3 818 -37 -1397 ~2387 -3387
2.136 -as -1as -2215 -32s 393 -193 -1393 -2393 191
2.250 -22 -1228 -2223 -322% 4 000 -400 1400 -2400 ~3400
22 -231 -1231 -2231 -3
1ms -237 -1237 -un -3237

S ISTANT STHEL MM USED [N FOOD PROCESSIMG MACHINERY OR IN FUEL OR UBRICATICN
AT TRELMTES WER 450°F (231°90)
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RECOMENDED DESIGN LIMITATIH

(a) INTENDED USE - TO PROVIDE SHOULDERS FOR POSITIONING AND RETAINING MACHINGE. COMPONENTE ON SHAFTS,
TAPERED OESIGN PRINCIPLE PERMITS RINGS TO MAINTAIN PRACTICALLY CONBTANT CIRCULARITY WITHIN THE LIMITS OF
EXPANSION IN NOFMAL USE. THE RINGS WITH BEVEL ON INBER CIRCUMPERENCY., WHEN SPRUNG INTO GROOVE WITH TAPERED
QUTER WALL CORRESPONDING TO RING BEVEL WILL SELF ADJUST AND PROVIDE SECURL PRESSURE FIT AXIALLY 10 ThKL UP
BD-PLAY, THE USt OF TH: FOLLOWING FORMAAS ARE BASED ON THE FACT THAT THE RING MATERIAL WILL NOT FAIL IN
COMPRESS LON.
LIMITATION ON USC - Th: FOLLOWING FORMULAS ARE NOT TO AC USED POR BRITTLL MATLRIALS SUCH Ab CAST IWON ETC.

WARNING - RINGS SHOULD NOT BE OVER EXPANDED DURING INBTALLATION SINCE THIS WILL LEAD TO RING FAILURE.

{b) ALLOMABLE TERIST LOAD CAPACTTY OF THE RINGE =(ABUTTING COMPONEWTS TO RAVE SHARP CORNEFS.)

p » ISTX

¥ WHERE

A SAFETY PACTCR, P4, 1S REOOMMENDED, SINCE THE RI
ALSO TO BENDING STRESSES.

{c) ALLCWARLE LOAD CAPACITY OF GROOVE WALL »
ALLOWABLE COMPRESSION LOAD (POUNDS)

P
Qy $ = SHAPT DIAMETER ( INCHES)
palE2Y WHERE : 4 = BASIC GROOVE DEPTH OF BEVELED GROOVE (INCHES)
~F Y = YIELD STRENGTH IN COMPRESSION OF THE GROOVE MATERIAL (PST)
F = FACTOR (F SAFETY

TO INSURE A SAFE WORKING LOAD, A SAFETY FACTOR, Fa2, IS RECOMMENDED.

(d) MINIMUM DISTANCE BETWERN QUIER GROOVE WALL AND END OF SHAFT=
2 = MINIMUMM DISTANCE BETWEEN OUTER GROOVE AND END OF SHMAFT (INCHES)

Ze1.5 WHERE: d = GROOVE DEPTH {INCHES)
(e) DEFLECTION, (UNDER LORD)=
4 = GROOVE DEPTE ([INCHES)
E » YOUNG'S MOIXLUS OF ELASTICITY OF GROOVE MATERIAL
Ap . L WHERE : L = APPLIED LOAD (POUNDS)
7] 41, « DEFLECTION, AT LOAD "L" (INCHES)

z

(f) LOCATION (FF GROOVE=
(1) MINIMM INSERTION OF RING IN GROOVE —

Loan. 2 Mmx. + U Mx.e TARE-0R (AS LISTED)
(2) MAXDMM INSERTION OF RING IN GROOVE ~
Lwx. $Muan. + U maN. + 2 TDES TAKE-P (AS LISTED)

{3) TAXE-UP={IN CRCER TO FUNCTION PROPERLY THE RING TAKE-P SHOULD EXCEED
THE SUM TOTAL OF THE TCLERANCES.)

T™NE-P > ML+ %y wmRe: Ar:Dwx. - Dan. boe N
:nz . - %an. s 6
U=z . - .

MEVSEYB) FOR CHANGES SEE PAGES | THRU 6

1/ X = 150,000 PS1 ULTIMATE SHEAR STRENGIH POR RINGS OF CARBON STEEL AND CRES.
X = 100,000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS OF BERYLLIUM COPPLR
3/1-mwmmmmmmmmmmmmmnmmmm‘mm IN GROOVE,
2 ALLOWABLE LOAD CALCULATION SHCULD BE SASED ui_g:
o
[ 1
-
o
&
o
b
2
$
PA INTERNATIONAL TITLE
NAVY-05  [mrentsr RING, RETAINING, EXTERNAL ,BEVELED MILITARY STANBARD
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(g) VIBRTION=
A NETAINING RING WILL BE SECURE AGAINST VIBMTION [P [TS SHEAR FATIGUE STRENGTH EQUALS OR EXCEEDS THE PORCE

L CREATED BY THE MASS OF THE PARIS BEING REPEATEILY ACCELEMATED AGAINST THE RING.

(1) SHEAR STRENGTH OF RING (CRITICAL) (ABUTTING COMPONENTS TO HAVE SHARP CORMERS)s

m.m’-%.mmmuxa--e;}

wris 2 ¥ g o2 % = ULTIMATE SHEAR STRENGTH OF RING MATERIAL (PSI) 3/

. goe T = RING THICKNESS (INCHES)

S w SEAPT DIAMETER (INCHES)
WEERE; W = WEIGHT OF ABUTTING PARTS {POUNDS)

g = ACCELERATION DUE TO GRAVITY (IN./SEC.2)
& = NMPLITUDR OF VIBRATION, (INCHPS)
a = ACCELERATION (IN./SEC.2)
© * ANGILAR SPEED (RAD,/ SEC.)

(2) COMPRESSION STRENGTH (F GROOVE MATERIAL (CRITICAL) .
Y = YIFLD STRENGTH IN COMPRESSION O THE GROOVE MATERIAL (PSI)
L] >w 2 4 = GROOVE DEPTH (INCHES)
¥71.65522 607 e, OTHER STMBCLS AS SHOWN IN (1).

{h) IMPACT CAPACITY OF RING CR GROOVE WALL=s
IR-%-M“W(MW).MMMNQV!MW.

xc-‘lg-mmm(mmm)

P = ALLOWABLE THRUST LOAD OF RINGS OR GROOVES (POUNDS) .
T = RING THICKNESS (INCHES).

Ic = IMPACT CAPACITY OF GROOVE WALL (INCH POUNDS) .

= GROOVE [EPTH (INCHES).

= IMPACT CAPACTTY OF RING {INCH POUNIS).

(1) LOAD CAPACITY (WITH THE RETAINED PART RADIUSED OR CHAMFERED)s

Ip

INVOLVED AND ARR RELATED TO THE MAXIMOM THROST LOADS LISTRD IM THE POLLOWING TABLE.
IF THE CORMER RADIT OR CHAMFERS ARE IJMALLER THAN THOSE LISTED, THEN THE THNUST LOADS INCREASE
PROPORTIONALLY, IN ACCORDANCE WITH FOLLOWING FURMULAS.

plP O Pl = NEN ALLOWABLE THRIET LOAD
= S P = LISTSD ALLOWABLE TMIIST LOAD
— Gl = MW (IALLER) CHNEER
. = LISTED CHAMFER
pl-ER g-m(mmmxw
T R = LISTED CORNER RADIUS

BASED ON RINGS OF STEEL (WORKING STRESS 250,000 PSI) AND FOR BERYLLIUM COPPER
(WORKING STRRSS 180,000 PSI) IF THE ALLOWABLE GROOVE CAPACITY LOADS AS CALCULATED BY USING THE FORMULA OM
THEY

TABLE V. LIMIT LOADS,

REVEIYB)  FOR CHANGES SEE PAGES | THRU 6

PREVIOUS EDITIONS OF THis $OAM ARE OBSOLETE 53865 - 016

DD Lo 672.1 (COURDINATED)

NOMINAL ALL(WABLE THRUST LOAD FCR RING ASSEMBLIES WITH
RING SIZE PARTS HAVING MAXIMM CORNER RADII OR CHAMPERS,
FRCM piel CAFBON STEEL OR CORROBION FESISTANT STEEL | RERYLLIUM CCOPPER
1.000 1.023 1340 1B 970 B
1.062 1.500 1950 1B 1400 1B
1.362 2.000 3000 1B 2100 1B
2.062 2.687 5000 LB
2.750 .47 7350 18 @
3.500 4.000 10500 LB g
3/ X = 150,000 PSI ULTIMATE SHEAR STRENGTH POR RINGS OF STEEL Q
X = 100,000 PSI ULTIMATE SHEAR STRENGTE FOR RINGS OF BERYLLIUM COPPER 3
g
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