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USER ACTIVITIES:
ARMY- AT
NAVY -AS, MC

ARMY - AV, ER, ME,Mi
AIR FORCE - 82

REVIEWER ACTIVITIES:
DLA-IS

This military standard is approved for use by all Departments and Agencies of the Department of Defense.
Selection for all new engineering and design applications and for repetitive use shall be made from this

document when applicable.
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AN

T - THICKNESS "I APPLIES TO UNPLATED RINGS. FOR CORROSION RESISTANT' STEEL AND PLATED RINGS, +.002 SHOULD BE
ADDED TO THE MAXIMUM TOLERANCE, i.e. +,002 SHOULD BE +.004/~.002.

R

FIM - (FULL INDICATOR MOVEMENT) IS THE MAXIMUM ALLOWABLE DEVIATION OF CONCENTRICITY BETWEEN THE GROOVE AND
THE SHAFT,

©

K -~ MAXIMUM DIAMETER WHEN THE RING IS PROPERLY SEATED IN THE GROOVE. (DESIGN REFERENCE DIMENSION).

v C ~ ACTUAL CLEARANCE DIAMETER WHEN THE RING IS SPRUNG OVER THE SHAFT PRIOR TO INSTALLATION INTO THE GROOVE.
(DESIGN REFERENCE DIMENSION).

74 R AND CH - RADIT OR CHAMFERS ALLOWABLE ON PARTS TO BE RETAINED BY THE RINGS. ALLOWABLE THRUST LOADS FOR
RINGS RETAINING PARTS WITH MAXIMUM CORNER RADII OR CHAMFERS ARE LISTED IN TABLE VII ON PAGE 9.

REQUIREMENTS ¢
1. CIASSIFICATION: RETAINING RINGS FURNISHED UNDER THIS STANDARD SHALL BE TYPE I, CLASS 2 OF THE PROCUREMENT
SPECIFICATION,

2., MATERIAL: CARBON gPRIm STEEL, GRADE 1060 THRU 1095 (UNS GL0600 THRU Gl0950) IN ACCORDANCE WITH ASTM A 568 OR
ASTM A 682,
CORROSION RESISTANI STEEL, IN ACCORDANCE WITH AMS 5520 (UNS 515700). .
%&R‘;LLIM C@igim, ALLOY NUMBER 170 (UNS C17000) OR ALLOY NUMBER 172 (UNS C17200) IN ACCORDANCE
ASTM B .

3. HARDNESS:
TABLE II. HARDNESS
SHAFT CARBON STEEL CORROSION RESISTANT BERYLLIUM
(REF) STEEL COPPER
2125 O .236 77 TO 82 HRI5N
«250 TO  ,669 68.5-73.0 HR30ON
+688 TO- 1,500 52,5-59,0 HR45N
1,562 70 3.437 46.0-51.0 HRC
3.500 & ABOVE 44.0-49.0 HRC
.250 T0 .812 63-69.5 HR30N
875 & ABOVE 44-51 HRC
.250 TO 1.023 , 56.5 TO 62 HR3ON
1,062 & ABOVE 37 T0 43 HRC

4. PROIECTIVE FINISH OR SURF;{:E TREATMENT'¢

a, CARBON STEEL - SHALL BE (SEE TABIE III, IV OR V):
1. CADMIUM PLATE IN ACCORDANCE WITH QQ-P-416, TYPE II, CLASS 3 OR ASTM B 696, TYPE II, CLASS 5.
2. ZINC COAT IN ACCORDANCE WITH ASTM B633, TYPE II, CLASS Fe/Zn 5 OR ASTM B 695, TYPE II, CLASS 5.
3. PHOSPHATE COAT IN ACCORDANCE WITH DOD-P-16232, TYPE %, CLASS 2.

b, CORROSION RESISTANT STEEL - SHALL BE CLEANED, DESCALED AND PASSIVATED IN ACCORDANCE WITH QQ-P-35.

c. BERYLLIUM COPPER - CADMIUM PLATE IN ACCORDANCE WITH QQ-P-416, TYPE II, CLASS 3 OR ASTM B 696, TYPE II,
CLASS 5.

5. PART MMBER: THE BASIC MS PART NOMBER IS FOLLOWED BY A DASH NUMBER TAKEN FRCM TABLE III, IV OR V.

EXAMPLE: MS16624-1100 IS THE PART NUMBER FOR A CARBON STEEL CADMIUM PLATE, EXTERNAL BASIC RETAINING
RING FOR USE ON A 1,000 SHAFT DIAMETER.

NOTES:

1. UNLESS OTHERWISE SPECIFIED, ALL DIMENSIONS ARE IN INCHES.

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

3, REFERENCED GOVERNMENT (OR NON-GOVERNMENT) DOCUMENTS OF THE ISSUE LISTED IN THAT ISSUE OF THE DEPARTMENT
OF DEFENSE INDEX OF SPECIFICATIONS AND STANDARDS (DoDISS) SPECIFIED IN THE SOLICITATICN FORM A PART
OF THIS STANDARD TO THE EXTENT SPECIFIED BEREIN.

© FOR CHANGES SEE PAGES | THRU 9

REVISED

11 DEC 1958

APPROVED

“Navy-os fwtensst | MILITARY STANDARD

N AL S TR e
AR ROHEE-99 MSlee24

PROCUREMENT SPECIHCATI(;N SUPERSEDEST . PAGE OF
MiL-R~- 21248 | MS90I12 (ASG) AND MS90I3(ASG) 4 9

PRE' US EDITIONS OF THIS FORM ARE OBSOLETE _
DD o3 6721 (COORDINATED) Revio 5365—0140




—
6 NYHL | S39Vd 335 SIONVHD 803 (D) ognay 856! 930 11 pouuny
[ — ]
. -
H -
< [ — ]
2 =<
W “w ]
: o A ﬁ (@]
2 <
& =5 |35
- |
" (2EET) F05Y WAND SRINIVIAIANL IV SN NIEM HO Jovan 6 a__w
~E§§§552H8.Euggnggaggggganggg\m Sy | S— "
i == {N) 10
90D 90€€ 90£2 90¢T | e90%€ 1-201s | zots 20Ty 20T¢ WR 201 | ce0t | | wgm w
0005 000y 000€ 0002 000°0T oocy 00£€ 00£Z 00£T | 000°€ 10015 | 001S 00Ty 00TE 0012 00Tt | o000t M ©
0s6¥ 056¢ 0562 056t 005°6 £62y £6ze £622 €621 | 8£6°Z T-8605 | 8605 860¥ 860¢ 8602 260T | 86" g
- 0067 006€ 0062 0061 000°6 Loy 182¢ 1822 w1 | secz 1-€605 | €608 £60% £60¢ €602 £60T | se6”
oS8y 058¢ 0582 0581 00578 sLzy sLze 5.2z SIZT | osLT 1-£80S | £80§ L80Y L80€ 180z 80T | ster N
0 008p 008¢ 0082 oost 000°8 892y 897¢ 8922 89Z1 | s889°z T-1805 | 180§ 80% 180€ 807 180T | zT8° 5
v =
w osLy 05LE 0sez 05LT 005" z9ey 292€ 792z zoet | s29°z T-8L0s | scos 8LOp 8L0E 8LOZ 8Lor | teL S 2
0oLy 00LE 0oLz 00LT 000°L sszy sazg 5522 sseT | 6ss°z T-6L0S | sLos SLOY SLOE SLOT sLot | osL* = 2
".._r.. L9y L9t L9z SL9T 05L°9 052y 0s2¢ 0522 oSzt | 005°Z 1-8905 | 8905 890V 8908 8902 890T | sg9° M w
<
= 0ss¥ 059¢ 0592 0591 005°9 vy rze £vez eveT | osevz 1-£90S | L90S L90% L90g £90Z L90T | zL9° o~ =
- sz9y 529¢ 5292 5291 05z°9 LEzy Leee Lezz ezt | siez 1-9905 | 990 990p 990¢ 9902 990T | 699° . 4
= 009% 009¢ 0092 0091 006°9 €Y T€zE €z ;€T | zIEE T-2905 | z90§ Z90% Z90¢ 790z z90T | sz9° L % £
O SLSY 5L5E SLST SLST 05L°5 seey s2zE szez szzt | oszz 16505 | 6505 6507 650E 6502 650T | wes* <> ol
056y 055¢ 0552 0551 005°5 512y STz¢ s1ez STZT | 9512 1-9505 | 9505 950¥ 950¢ 9507 950T [ 295° Zi- o s
j | ru 626y 625¢ sesz SZ81 0sZ°S zTeY z1zE [5+3 ziel | S2re 1-6505 | 5505 S50% 5508 5502 ssot | T1ss* o < e
Dt = ~ °
e 005H 005€ 005z 0051 000°S 902y 902¢ 9022 9021 | 290°2 1-0s05 | 0S0S 050% 050€ 050z 0s0T | oos* _._._n._ o m RE
s LYY SLYE 5LYT SLYT osLey 1-0026 | 002S 00y 002¢ 0022 0021 | o000°Z 1-9%05 | 9¥05 1124 9v0¢ 5v0Z K0T | 69" <= ol
PPk oSty 055¢ 54T osv1 005°% T-9615 | 9615 961y 96TE 9612 96TT | 696°T T-€%05 | €vos Y0y £00E £¥0Z €v0T | sepe A - o
1 IR [&] 2
i Nrs Levy Leve LEVT LEVT SLE"Y 1-L8T5 | 1816 L8TY L8TE L81Z 81T | st8°1 T-0v05 | ov0S o¥or ovog o¥0z ovoT | 90v" ~Ld W 2
el s2vy 5evE 525z 2yt 0sz°t T-1815 | 181§ 8TY 187¢ 1812 1811 | 2181 T-6605 | 60§ 6£0% 6£0€ 6502 6€0T | wee- SO0 &
r ik} ooy 00vE 00v2 00T 003°% T-LLTS | LTS LLTY LLTE LLTZ Lt | et T-LE0S | LEOS LEOY LEOE LE0Z LEOT | sLe” Z [« K
{ - - <
o | £6EY g6ce €67 £6€T 8£6°¢ 1-5/15 | 618 SLTY SLTE (134 st1r | oset 1-5£05 | SE£0S SEO¥ SE0E SE0z SE0T | wee- p=a w <
K L8gy L8EE L8g? L8€1 518°¢ 1-89T5 | 8916 89TY 891¢ 8912 89TT | 8891 T-p€0§ | bEOS veoy ¥E0g vEoz veoT | wvE" < —
P SLEY SLEE SLEz SLET 05L°¢ 1-29T5 | 2918 29Ty Z91¢ 7912 o | sr9tt T-T€05 | T£0S TEOY T€0E 1802 1€0T | zTTe° = _mn._ %
m B3 89€Y 89€¢ 8962 89€T 889°¢ 1-9515 | 9518 95Ty 95T¢ 9512 91T | 298t 1-8205 | szos 820 820€ 8207 szot | 182" wa <
[+ z9¢cy 29g¢ z9¢T Z9ET 529°¢ 1-05T5 | 0516 0S¥ 05TE 0512 0STT | 005°T 1-£205 | LZ0S 20y L£z0¢ 20z ot | oz X ~
@ | veED SEE vsee ySET £95°¢ T-E¥15 | €41 11214 EVIE £z 1T | 8yt 1-5205 | Szos 5208 43 5207 szt | oszt - 3
g O~
d | o5EY 0s€€ 0sez 05¢1 005°€ T-LE1S | LETS LETY LETE LET2 LETT | siet 1-£205 | €20S 9€z° Z %
X £vEy £vEL £¥ET £¥ET 8EV°E T-16T5 | TE18 TETY e TETE T | 2recT 120§ | 1205 612" = =
g~ veey yEEE YEET veeT 9vE"E 1-s21s | sets STy STTE 12 SZIT | 0sz'1 1-6105 | 610§ L6t u a
Hh = @ Ly
I seey szee S2ET S2ET 052"€ 1-8116 | 811S 8Ty ;1473 f13e4 8ITT | 881°T 1-8705 | 810§ 881" = w ~
u STEY STE€ STEZ S1ET 95T°€ 2115 | 2108 (4413 (4113 71 i | szt T-6106 | ST0S 951" o 3
e FAti s 3013 zice zZ1gT FAd 1-90Ts | 90T 90Ty 90T¢ 9072 90TT | 290°T 1-210s | 2105 T @ g
8 ru o o o o N o oN on o o N o o o o o . & &
{0 Hsva HSYa Hsva BSW msw | msw | HSwa pSwa nSw HSWQ psw | mew | nsw HSWa HSYa RS z @ Q
z _ “n IH00 IO ELVId Epty W00 IVD SIvia BIvId IO INDO AL¥Id z S
= ALYHASOHd NIZ aw (€] an ELVHAOH NIz aw {azog) aw ELYHASOH NIZ [ey) (1) E
O soo | s TS LS | LIVHS wax0 |wgaan | smo | Tmus TEELS RIS | Laws w@aao |w@aad | sew | s 3RS TELS | LaWHE =& z -
2. FROID  FNOBND |7 NORFD Sp i lg= | FNORND | NorD [ e | so /%8 g% o0 [Froemo |4 e | sy Ex 2 A
EE el
zZ i g
& lc NI~
¥Z991SK 504 SUaoaN HSWd “IIT FTaVL Q.u m ] Ke)
~ 0 gzt o
R ~
o a@ g i
-1 B
. W m WF E= -
. - 3 = D
% < s
: <= m =12
g o g | D
. Sl ~v1a
ON "SV~ AAVN . €8 -30d04 ¥iv *aquopidde uoym JuatMIOp
iy LV ~ AWMV (N3N ‘Y3 ‘AV - AWMV 5143 o) pwIm 9 [eys 9sh aanpedar 107 pue sorrrondde uBssp pue FuULHSUBU MU [[E 10F UOHIY
'STLLIALLOY HASA ‘SALLIALLOY HAMAIATYH "UBS3(] Jo JuaunmdI(T Iy Jo sapussy puv suaurireda(] (¢ 4q ot 10§ pascidde 81 pPUEYS AeIIne ST,




be
— -
6 NYHL | S39Vd 33S SIONVHO 803 (D) togpaw 856! 930 11 aromury
- 0
==
s
-
m =
3 % -t a
m m | le )
@0 ) 2 o
m = Os |2
- == o
. " {0oEET) Ep05Y ATND SWINIVITINEL IV CIN NIM 30 u 6 !
- ) ﬁﬂﬁﬁaﬂaﬁgﬁgﬁﬁ~§ggugaﬂﬁasaﬁmﬁgnﬁ§ggh — | — m
000 000€ 0002 000T 000°0T — S ©f
056€ 0567 0567 056 6
= : ==
006€ 0062 006T 006 0006 90EE 90€T 90€T 90€ 290°€ 8TIE I 8TTL 811 34 881"1T <
n 0S8E 0582 0587 058 005°8 00EE 00£Z 00£T 00 s 000°¢ (4353 (9974 99y zu &2 STT°T o
n 008€ 008z 008T 008 000°8 43 £62C €621 €62 s 8E6°T 901E 901Z 90TT 90T I 29071
~- 05LE oszz 0sLT 05L 005°L [4:243 1822 LEET %4 95 SL8°T 201TE 2012 Z0TT 20T 4 £20°1 w
~ 00.€ 002 00T 00L 000°L SLZE sieT SLTT [¥:4 s osL°g DOTE 00Tz 00TT 00T sz 000°1 A
= SI9€ sLz SL9T sL9 osL*s 892E 8922 8921 89Z 5 889°2 860¢ 860T 860T 86 ¥ va6" o 3
bt 2
[ma] 059¢ 059 059T 059 005°9 29z 29zT z9z1 29z 3 §29°2 £60€ €607 £60T €6 34 8£6° %) 2
=] ST9E 292 29T 29 052" sszg ssze SSET ssT s €55°C £80€ L80Z 80T 8 z sig° < w
009 0092 0091 009 000°9 05Z€E 0szz 0521 05z 5 005°Z T80E 1802 T80T 8 = z18° o~ [
i ¥ SLSE 7474 7143 2 0SL°G £92€ f3744 €521 374 05 85972 8L0€ 802 8L0T 8L 4 8L" -~ Z
o =1 05SE 0s52 055T 055 0055 Lezg €22 LEET L€ 3 SLE°T SLOE SLOZ SLOT st 61 osL° Ja e
< ] szsE szse SZST s2S 0sz*s TETE TeEe T2t T€e EY Fatie] 890€ 8902 890T 89 8T 889° I ”
o b} I
o 00SE 0052 005T 00s 000" SZZE 5222 Sz2T szz w 0sz°Z £90€ L1907 £90T 19 z9* Z - mw I
g P SLve SLYZ SLYT SLy 05L7Y STZE sTZe STZT STZ 9 95T"27 9908 9902 9901 99 JAS 699° o g
N e 0SVE 055z 0svT osy 005°¥ zizg z1ze farad e 2 Fraie4 290€ 2902 2901 z9 Exd sz9° wZ M 2
=]
4 Leve LEVT eyt 137 sLety 90Z€ 9022 90zT 90Z v 290°Z 650E 6502 650T 65 ST 65" = mw N £
g SZYE szve STHT sz 05"y 002€ 0022 0021 00z 24 000°Z 950€ 9502 950T 95 *T 295" = = a
o < oove 0092 00¥T ooy 000°¥ 96TE 9612 96TT 96T ™ 696°T SSO€E $50T SS0T sS £T T85° weo o u
] - [ a
o £ €6EE £6€T €6€T €6 8E6°¢ L8TE 812 L8TT 81 ™ 5L8°T 050 0502 0507 s z 00s° © Lt o 2
< Lege Lgez L8ET 8¢ sL8°c 181 181 81T 81 or 181 9vog 0T 9501 9% T €9v° [¢]) = F
W sLee SLET SLET sig osL g oI iz LLTT 744 6€ et €v0E €02 €901 32 ot 8Eb” 4 a e
L S e o
B 89€E 89T 89€T 89¢ 8897€ st1e SL1Z SITT ST 8 0sL°T ov0E ovoz ov0T ov 60 90%" = wJ =z
@ [ T9EE 29£Z z9eT 29t 529°¢ 8S1E 8912 8911 897 £ 889"T 6€0E 6£0C 6£0T 6E 80 ¥6E* < <
B YSEE psez ¥eET ¥sE €5t 29T 2912 2971 291 9€ §29°T LEOE g0z L£0T i3 0 siet = m —
i (O]
g . 05EE 0SET 0SET ose- 005°¢ 9STE 9512 95TE 95T St z95°1 SE0E SEOT SEOT 3 90 YSE* wa 7]
g £vEE £vET €PET £5€ gEY e 0STE 0sTZ 0STT 0sT ¥e 005°1 YEOE Yoz veor ¥e S0 voe” (1 s <
g YEEE yEEZ YEET veg o€ €91 53 P11 €1 € 8£9"T TEOE €02 T€0T € %0 2E” = N_\
‘I szEE szeT et e 052°z Le1€ 51T LeTT €1 2 SLET 8z0g 20C %201 8z €0 182 O~ S
R STEE STEZ STET STE 95T°¢ TETE €’ TETT €T i3 ZIE™T LZ0£ £z0¢ L20T & 20 9z” = o
B L 2433 ez TIET zIg KT SZIE ST KTIT szl ot 0sz"T S20€ 5202 STOT sz 0] 0sz* z o
o R ~
a m._.r PZO9TSH ¥Z99TSH YZ99TSH | vzostsw YZIITSH PZISTH P2Z99TM YZ99TSH | €T06SH ¥299TSH YZISTSH YZI9TSH ¥2o0TSH | €106 m ,.aM )
0n J -
= =4 uwt B~
d | o
§ |- ) (a3 (zan) @ =
LN ] INCO feinaty TS | LaeEs i es) fioeol fean % TS | mAS | iawes IO THO foan g TS | omas | s & 3
I SIVRISOHd NIZ IR | No®IwD s@ SIVBASOR NIZ ARIATYD oD | xoen s@ EINHASORE NIZ AT NOGHYD | NOGEYO S w =
= /T TS L ERS | g TS /T TS /LEES ) A TS Y Msd Vi \mgﬁah 2 2 Q
NOBID NORIVD RORIVD NORIVD RORID KOG NORIWD HORED g @ S
i Isans ISans Isans | aamzow Isans Isas ISaS | SAmIowr  |zarmowun ISens ISE0S isans | aaraown  |matzow: m ~
e z
N T 3 S50 T TOTESES G & Fo N
SO LAV 0 IEEIE S9080) TI9UL NOTLUIISES AT TIOVL W S N
22 T
e b
o DG ©
° oY z mn s°
AN B
> o E= wZ
N 3 =il 3 = =
<Zige|s W
H R ¢ :
. Si-via .
ON "SV- AAVN . .Nw - 3404 ¥y i e e LN 5.”” omara
LV - ANNY IW 3N "3 AV -~ AWV STH3 WOy 3peul 3q {[Eys asn 2Anadal 103 POE SUOITEN] 159p PUE BULIPAUIBUS MIU [[E 10] LONIV[RS
'STILIAIIOV 93sSn SALLIALLOY HIMIAIATH ISURF3( JO Jusuneda(y Y} Jo seUIBY pue spusurreda( 2 A Isn 10§ paaoadde st prepuess Axejpar STy,




— THIS DOCUMENT PROVIDED BY THE ABBOTT AEROSPACE
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USER ACTIVITIES:

ARMY - AT
NAVY -AS, MC

ER, ME,MI

AIR FORCE - 82
DLA-IS

REVIEWER ACTIVITIES:

ARMY - AV,

A of Def
be made from this

of the Dep

:

applications and for repetitive use shall

DISTRIBUTION STATEMENT A. Approved for public release; distribution is unlimited,

Selection for all new engineering and design

document when applicable.

>

E 4

g ‘This military standard is approved for use by all Departments and A
ES

>

FED SUP CLASS
5365
TABLE V. SUBSTITUTION TABLE (CROSS REFERENCE OF PART NUVBERS)
o INACTIVE INACTIVE SUBST o INACTIVE SUBST
s s
SHAFT servinTon Y | mervinioM Y | memvinoou Y SHAFT | BERVILIUM Y| mERvIrIwM VY
(REF) COPPER COPPER COPPER (REF) COPPER COPPER
CAD PLATE CAD FLATE

MS9012 M516624 4516624 MS16624 MS16624
125 aL 12 5012 .125 1012 5012-1
.156 02 15 5015 .156 1015 5015-1
.188 03 18 5018 .188 1018 5018-1
197 04 19 5019 .197 1019 5019-1
.219 05 21 5021 .219 1021 5021-1
236 06 23 5023 .236 1023 5023-1

ysmmcmrmmxsmmmmmmmpm&ssxmmmmu, OR IN FUEL '
OR LUBRICATION SYSTEMS, OR WHEN USED AT TEMPERATURES OVER 450°F (233°C).

RECOMMENDED DESIGN LIMITATIONS AND USAGE

(a) INTENDED USE - TO PROVIDE SHOULDERS FOR POSITIONING AND RETAINING MACHINE COMPONENTS ON SHAFTS. TAPERED DESIGN
PRINCIPLE PERMITS RINGS TO MAINTAIN PRACTICALLY COMSTANT CIRCULARITY AND PRESSURE AGAINST BOTTOM OF GROOVE,
COUNTERACTING CONSIDERABLE CENTRIFUGAL FORCE (SEE TABLE VI). RINGS FOR SHAFT DIAMETERS OVER 4 INCHES ARE SPECIALLY
DIMENSIONED TO MAINTAIN BALANCE IN ROTATION. THE USE OF THE FOLLOWING FORMULAS ARE BASED ON THE FACT THAT THE
RING WILL NOT FAIL IN COMPRESSION.

LIMITATION ON USE - THE FOLLOWING FORMULAS ARE NOT TO BE USED FOR BRITTLE MATERIALS SUCH AS CAST IRON, ETC.
WARNING — RINGS SHOULD NOT BE OVER EXPANDED DURING INSTALIATION SINCE THIS WILL LEAD TO RING FAILURE, IF RING
HAS PLAY BETWEEN THE GROOVE DIAMETER AND THE INSIDE RING DIAMETER THIS INDICATES THAT THE RING HAS
BEEN OVER EXPANDED, (PROVIDING GROOVE HAS BEEN MACHINED TO RECOMMENDED DIMENSIONS),
FOR APPROXIMATE SAFETY RPM LIMITS SEE TABLE VI,

TABLE VI, APPROXIMATE SAFETY RPM LIMITS

d
() SHAFT (INCHES) .125 500 1 2 3 4 6 8 10
CARBON STEEL AND CORROSION | RPM LIMIT | 80,000 | 40,000 | 20,006 | 10,000 | 6,700 | 5,000 | 3,400 | 2,500 | 2,000
RESISTANT STEEL
BERYLLIUM COPPER RPM LIMIT { 50,000 | 25,000 | 13,000 6,400

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

ALLOWABLE, THRUST LOAD (POUNDS)
p = JISIX SHAFT DIAMETER (INCHES)
¥ WHERE :

RING THICRNESS (INCHES) 1
ULTIMATE SHEAR STRENGTH OF THE RING MATERIAL (PSI)~
FACTOR OF SAFETY

m¥ratv
anunumn

A SAFETY FACTOR, F = 4, IS RECOMMENDED, SINCE THE RING UNDER LOAD IS SUBJECTED NOT ONLY TO THE PURE SHEAR
STRESSES, BUT ALSO TO BENDING STRESSES.

(c) ALLOWABLE LOAD CAPACITY OF GROOVE WALL =

FEVISED (C) FOR CHANGES SEE PAGES | THRU 9

P = ALLOWABLE COMPRESSION LOAD (POUNDS)
p = USAY WHERE : S = SHAFT DIAMETER (INCHES)
F d = GROOVE DEPTH (INCHES)
Y = YIELD STRENGTH IN COMPRESSION OF THE GROOVE MATERIAL (PSI)
F = FACTOR OF SAFETY
TO INSURE A SAFE WORKING LOAD, A SAFETY FACIOR, F = 2, IS RECOMMENTED. .

(@) MINIMUM DISTANCE BETHWEEN OUTER GROOVE WALL AND END OF SHAFT =

2 =133 VEIERE : Z = MINIMUM DISTANCE BETWEEN QUTER GROOWE AND END OF SHAFT (INCHES) 8
) d = GROOVE DEPTH (INCHES) o
l./X=HO,WOPSIW.TM’ESBEARSTMEDRRIMSUPIOAM)IMUDING.67ZIM{SHAE'I‘DIME.‘I‘ERCFCARBNSTEELOR &,’
CORROSION RESISTANT STEEL. (e
X = 150,000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS .688 INCH AND OVER SHAFT DIAMEFTER OF CARBON STEEL OR CORROSION =
RESISTANT STEEL.
X=ll0,000PSIWTMSHEARSMWEWMKSOE‘MSWDWMOFMMC@PER. §
18
g
<
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FED. SUP CLASS
-

(¢) DIFFERENTIAL ROTATION =

THE CONDITIONS UNDER WHICH A RETAINING RING MAY BE USED WHEN ADJACENT PARTS ROTATE RELATIVE TO IT, FALL
INTO TWO CATEGORIES: .

1., WHERE NO THRUST IS EXERTED BY ADJACENT PART; IN THIS CASE, DIFFERENTIAL ROIATION OF RING AND
ADJACENT PART CREATES NO ELEMENT OF RISK IN THE APPLICATION OF THE RINGS BECAUSE NO FRICTIONAL
TORQUE IS EXERTED BY THE MACHINE PART ON THE RING.

2. CONSIDERATION MUST BE GIVEN TO THE MAGNITUDE OF THE THRUST INVOLVED, THE FRICTION MCMENT MAY NOT
EXCEED THE BENDING MOMENT, WHICH THE RING CAN TOLERATE WITHOUT RELFASING ITS PRESSURE AGAINST THE
BOTTCM OF THE GROOWE, FORMULATED AS FOLLOWS:

< orE2 P = ALLOWABLE THRUST LOAD EXERTED BY ADJACENT PART (POUNDS)
fPN = 220 OR £ = QCEFFICIENT OF FRICTION
18 8 = WORKING STRESS OF RING UNDER MAXIMUM EXPANSION (PSI)y
< oTE2 WHERE: T = RING THICKNESS (INCHES) ’
e et E = GREATEST WIDTH SECTION OF RING (INCHES)
£18N N = NEUTRAL RING DIAMETER (INCHES), FREE DIAMETER PLUS

3/4 E DIMENSION

IN SUCH CASES WHERE DIFFERENTIAL ROTATION OCCURS, THE CALCULATION SHOULD BE BASED ON THE MAXIMUM POSSIBLE
VALUE OF THE CCEFFICIENT OF FRICTION,

USER ACTIVITIES:

ARMY- AT

NAVY -AS, MC

(£} IMPACT CAPACITY OF RING OR GROOVE WALL =
IR=.1:.I‘-FORTHERING (INCH POUNDS) , ABUTTING COMPONENTS TO HAVE SHARP CORNERS,

I = P8 - FOR THE GROOVE (INCH POUNIS)
2

WHERE : P = ALLOWABLE THRUST LOAD OF RINGS OR GROOVES (POUNDS)
T = RING THICKNESS (INCHES)
15 = IMPACT CAPACITY OF GROOVE WALL (INCH POUNDS)
d = GROOVE DEPTH (INCHES)
3 I = IMPACT CAPACITY OF RING (INCH POUNDS)
Q‘J (9) LOAD CAPACITY, WITH THE RETAINED PART RADIUSED OR CHAMFERED =
EZ-N WHEN THE RADIUS OR CHAMFER OF THE RETAINED PART DOES NOT EXCEED THE MAXIMUM RADIUS ALLOWED FOR THE BOTTOM OF THE *
{ﬁw RING GROOVE, THE LESSER LOAD CAPACITY COMPUTED FROM THE FORMULAS ON PAGES 7 AND 8 WILL APPLY. THE CORNER RADIT a
E.. AND CHAMFERS LISTED ON PAGES 1 THRU 3 WERE CHOSEN AS LARGE AS POSSIBLE FOR THE RING SIZES INVOLVED AND ARE T
"‘<>t“’ RELATED TO THE MAXIMUM THRUST LOADS LISTED IN THE TABLE ON PAGE 9. IF THE CORNER RADII OR CHAMFERS ARE SMALLER =
&5 8(/) THAN THOSE LISTED, THEN THE THRUST LOADS INCREASE PROPORTIOMALLY, IN ACCORDANCE WITH THE FOLLOWING FORMULAS: -
E;Eé l=pa Pl = NEW ALLOWABLE THRUST LOAD g
3525' ct R &1=LIS'IEDALIMBLE'HMJSTIORD 3
WHERE: = NEW (SMALLER) CHAMFER
pl = PR : CH = LISTED CHAMFER w
Rl Rl = NBW (SMALLER) CORNER FADIUS 7]
% R = LISTED CORNER RADIUS 0
A
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LIMIT LOADS LISTED BELOW ARE BASED ON RINGS OF BERYLLIUM COPPER (WORKING STRESS 180,000 PSI) FOR SIZES BELOW
<250 INCH AND ON RINGS OF STEEL (WORKING STRESS 250,000 PSI) FOR SIZES .250 INCH AND OVER. IF THE ALLOWABLE
GROVE CAPACITY LOADS AS CALCULATED BY USING THE FORMULA ON PAGE 7 ARE LESS, THEN THEY SHOULD BE USED.

TABLE VII. LIMIT LOADS.

ALLOWABLE THRUST LOAD FOR RING ASSEMBLIES WITH

NOMINAL RING SIZE

N6 PARTS HAVING MAXIMUM CORNER RADII OR CHAMFERS
FROM. TO CARBON STEEL OR CRES BERYLLIUM COPPER
125 .156 45 LB
.188 .236 105 I8
«250 «469 470 1B 340 LB
.500 .672 910 LB 650 IB
.688 1.023 1340 1B 950 1B

1.062 1.500 1950 1B 1400 1B

1.562 2.000 3000 IB 2100 1B
2.062 2.688 5000 1B

2,750 3.438 7350 1B

3.500 5.000 10500 1B

5.250 6.000 13500 1B

6.250 7.000 21000 IB

7.500 10.000 30000 1B
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