Downloaded from http://www.everyspec.com

ON 'SV - AAYN
1V - ANYY
SSELIALL)Y H3sSN

$1-v10

,_ 28 - 30404 ¥IV
1N 3N "H3 AV - ANEY
SSALLIALLDY MIMIIAIN

dlqemdde Uaym JusmnIOPp
T WOLJ PR 3q 1Py 21 2anNIdaL 10) pur ruoiRIdde UBTED PUT SULINUDIUG MU (TR JU) UDNIS AN
‘Muja(] Jo wunsdag A Jo sxaualy pur stuswtda] I8 £q 0 205 pIsroidds s prepuris Uenrus sty g

"POLWIUN 81 UONNQLASIP 19308401 iGNd 40} PRA0IAdY Y LNINILVLS NOILNBINLSIA

.,Il - —— " I|| - “ y —— i - N\ -y
‘ S ) 0661 Niav 81 (3) ve6I AON 8 @ 696/ NP 2 (V) qysmze 8561 230 11 4500,
24 090’ 0€6 asL 00" & Wid €9 St0 €00 280 o1t 129 LT | WS ax
- yzo- | oeo° 0€6* 95’ 0%0° | ““p00° ay 560° 0" z80° ot 129° 0L | 699 ot
@ sz0° | 0" 006" su ov0° _ | sese 5€0° 50" 080° ot 6Ls° 61| 9 =
2 £00°+ 010"~ o
] czo- | 660" 098° 089" o¥0° 655" sto° _1 oo R} 601" | 600°¢| 0S5° ST ves’ - 4
4 tzo° | 8co" oz’ "o 00" [ 7 Wl RN $€0° Y00'F| 0" voo'v | zi0° ot s et s T ol o
n5_ st0° | tzo° oe” 119° or0"| ““woo° 615" s£0° 960" £50° 801" 605" 091 | 1s¢° o (O] 4
- . . . = . . . . . . . . ey 6 ] e
| 0zo- | weo oL vs ovo L zo0Y | sor €0 o0 90 801 ™ et oos o :
sto° | 1o 089* ors ot0° £ s20° s£0° 090" 80" wr 611 | 690° w— 6
to* | ezo 099° 105" oco* e s20° tco 50 880° 66" T sy — m
- —
tro- | ezo ocs” | ew- 000°- | ofo 8¢ s20° tece S0 | w0 99ct | oot | 9o =N 0
st0* | ezo 0z9° 5y €00+ | oco* 69¢° sz0° te0" zs0" | €o0'¥ | 1m0 ¥eee 0ot | et = -
stor | 920° or9* £ of0*| s5 W14 5" sz0° 0£0" os0° 880° see” 56 | s M 0
z00° _ $00°- <
. orto | ezo 065" sor* 0c0” _ ] oee | zooc¥ | szo _| seo _| oo 180° zoo*+| o2t 06 | vee*
| 2w | 1o oS 06¢” of0'| zoo'v | tze” $20° €00'+| 920° €00°%| z¥0° 180° 60" s | omee
|t | oo° ors’ Lse oco° 062" sz0° 920° 00" 180" 102" L |2 | z
i
t0° | ozo’ 064 9z¢” 0€0° 192" 20" s20° 8€o° 080° 9sz* e | wee ﬂ o i
oto" | c10° 08" 7€ ofo" ssz° 520° 20’ s€0° 180° 0sz* o |z |=1 & :
o | etor 05y° 062" oc0° oez* s20° 520° se0° 080° szt vs | osz W e i
—
L o100 | 910 sse° e G108 e s10° s10° 0£0° 960° stz* 09 | 92 X B.E H
' goo- | st0° ece” 782" 810° | ;7 W s02° s10° | e | wo 950" %1 9s | s |l g ~ b
! go0" | w10 61" 622" at0°'|" “st00° T s10° z00°¥| 910 200°%] 920 _| 9s0° voo'-| LU os | e || L5 ol
000°- _ T00°F 200"+ g Zi- 2 :
8go* | v10° 862" 81z zoo'+ | sr10°| st00°% | st s10° 9T10° £20° 0so° 1§ sy | o0 |/ o ]
600° | ST’ oz 681" e w1 —1 oo —| 910" 1 sezo° ¥so ot oy [t IS Lz I
900" | o10° e e z10° (- | woe'¥| oter | stwo¥| t1ec | stoov| ev0° 0" e e | v gl ~O 4 E
= = z
X | o b oL {orsval xw | oisve! mi | orsve | o [orsve | wmw |omsve | oL [oisve | e | o1swe w | BN [¢n Un.w a 3
- b3 B
(a2) Diva Lo uo1M w Gﬁ al:
NI (I A0S IO OIS NOLLXES LDIW (30 @ > =8 K
o wID RUTIN SSBOOIRL TS THYT am TR s s =a &
IV /o) £ " _’ op /e Iy L 8 ap s | Zuw 5
— BOISEHIT ‘T TN w m_mn._ 2
SUvL30 398V N3 wa s
NOILYOLI03d8 LNINIUNO0H @ R.m 3
33S H3L3AWvia HO4
D ————» O~ o
2 EIa 5 4 W
SN9IS3Q 5M 3LVNYILTY , guvanwls  |u ¢ 2
2 3
| ">y _& : 2 8
| JUHS = p 5>o aNV 052 S321S 1 8 S i
/  E
g x
" ONIY ONINIVL 3 \ < a N
m ~
A\ / + - mQ H s =
14Vd GINIVI3Y 1 e T z
\ 962 ML 21 S3TIS | iz -2 b
* / =3 <<
/ ] zz Y 2
/. ’ it T aliaje
* %)
\ -_-O,m'_ 3 9. m ' 6
010" = 43A0 QNV €201 ® pwiz TR -
600 0001 NUHL §2€ n_u CAEI] R
€00 = pSE NEML 062" I B
SHINHOD dUVHS = 9€2° NAHL S2I' 'VIO LJVHS z .wmm Txp?
{XUN) 1HOVH WOLL108 3A00HD S:ge | (o)
3 w qdq |5 D

AMSC N/A



Downloaded from http://www.everyspec.com

B R

‘BB 1 sisratms smrdasa 2eo vh wrnnra@ut e mmrraven rmdn e som £ st mn s mr v sma e £ —— e e

S o 6 NYHL | SI9Vd 33S SIONVHD zou@ oasn 8561 030 11 ,, o0 ] "
=
-
- . . A R . o
] 690" STt 0LS°¢ (4401 €01 e t60° (%1 9T 80t 659°2 0°EL | SL8°T = i
m& %0 | v osr'e | z66°2 €01 209°T £60° v (124 ot¢” 0€0'-| €tvs'Z | 8769 | osL°Z s ,
a (96" | ur 0zeE | 976°2 980" ws'e 8Lo" 621" we: 892" 020"+ | S8¥°Z | €789 | 889°2 - 4 |
an P
a 950" | 601" 0sz°¢ | 098°%7 990" 8 aLo0° Qo we 89z" Qrc | L'99 | 29T (-] 2 o m4u ;
w 390" | sol° 081t | z6L72 980° (3024 BLO" sz1° 8EZ (11 we'e | 0799 | essz - w =
1907 | ol ZTE | vt 980° 09E°Z 8L0° 340 x4 892" €167 | w'€9 | 008°2 o 6 ° o .
JZ Wi _ _ _ - 6 !
190" | zov oo | 25972 - 980" 900" 662°2 8L0° | L00°¢ | 021" | L00°% 8zz" | soo'+ | 89z SST°Z | 6°19 [ 2
030" | oot o10°c | 165°C | 500+ 980° _| sz 8L0° 611" (1444 L9 L6T°Z | €709 | Lt =7~ 172
090" | 001" ov6z | 8IS°T 980" 900"+ | 8LI°Z 8Lo’ 811" e 9z 6ET°Z | L°85 [ 22 -— S CLE
sz0°~
090" | oo1° o8z | 99wz 980° (74 &4 aL0° S11° oz L9z* ST0"+| 180°2 | 1745 | 0sz°2 == M .m W
850" | (60" 08¢ | 99€°2 980° €0 _ | s (338 e 99" €66°1 | 8°95 | 951°C ! e ;
650" | 860" asetz | ousete 980° £00°7 | t00°¢ | 80" €1 ue 992" ¥96°1 | 0°9S | sz1°2 — -t ;
650" | 860" oge'z | szt 980" w61 BLD" e B80Z" 99" W6 T | »°ZS | 29072 s
Lso° | 9en ossz | sozz 890° 988" 1 290" 801° voz 6€C" 0s8°t | 8°0s | 00072 8 Lo
950" | #60° oSz | oLt 890" 158°1 290° 901" o0z Sz’ 618°1 | 0705 | 696°1 e s
950" | 960’ ovyez | swocr 890° 69L°1 290° 1" 961" 62" GEL'T | 9°th | SiB°Y < P
5507 | 260" e8¢z | o10°T 890" 80L° 1 790" zo01° Z61° 8ez" st9°1 | ot9v |zt @~ o
SS0° | 2607 0Lz | L9671 890° | 7 Wid 699°1 'ozgor 201" 061" Lez” LE9°T | 0°S¥ | zel"1 =t EO
““500° ; 0z0° - -Ja -
vso | 16C" 0T(°Z | S¥6°1 890" | oset 790" wr 881" Lee’ €10°+] 8191 | vvevw | osL°T < > ~F:
¥so' | 060 vz | wet 890° 500°+ | 685°1 790" 660° yer' [S¥Ad 095°1 | 6'ze | 889°1 Z i~ ‘R B
zs0t i .30 oLtz | oztet 890° 825°1 790" 160" o8t” s€2* €os | € | szett x 2 I
w<< B
6v0" | 8o 001°Z | oyt 890° 89v°1 790" _ | 60" _| v {144 9y T | L76E | Z951 O m R
00 | 68" 066°T | 899°1 | ooo'- 950~ 900°T 050" | %00+ [ Te0° 900°+ | 891" viz* (BE'T | U°BE | 008°T x cf:
SP0" | 9LC 0L8°T | 009°L ;| 0O+ 950° 0%E°1 050° 980° 097" vet* £EE°T | 5°9¢ | Byl W ol
~wl [72] H
o' | zeo” 008'1 | 62571 950" 162°1 050° 280° s o et | oetwe §osueet Qun -3 SR
0" | 89G° osL°1 | ese'r 950" | /7 WId ATAN 050" 90" I _ ] et vizor | oooee | et Z e
o | esce 069°1 | 96£°1 950 | ““sac0” LTAGR 050° 9L0° ort- | woo'¥ | €81 ST0°-| 9ST'T | L°TE | 032°1 Nm 28
010"+ = <
860" | ¥9C° 019°1 | S2€°1 950" voC'+ | 81T°Y 050° 7o e zet” 860°T | Z-0E | 881°1 m 04 T [
ste' | €90 0S5°T | 1971 950° 650°1 050" 10" 8z1 1314 wo'l | 98z | SZ1°1 w W.._ * '
960° | 090" 005°7 | 611 ¢ 950" 866" 050" 690° (1Al 181 786" 0°Lz | 290°1 @ P4 i
sec | 8s0° oEp T | b1 | o 196 790" 990° 811" 891" 96’ 0°9Z | €£20°1 G.T N |
¥ED© | 150° oTP'I | ZZT'T Ly0* oré’ | zooy | ¥ 590° 91" L91° $26° ¥°sz | 000°1 =~ o I
€567 | 950° 06£°T | 9011 Ly0* 926° z80° ¥90° 1148 L91° 0% 0°s2 | v86° < mw ,
14
£€C” | 550" 0vE'T | ¥50°T 00" | g5 oWld z88" 200" £90° o1T” 997" 198" 8°€z | 8Es" o] z 2
0T | 180 ozt | (86 Loo- 200" 128" zv0° 1 Lser _ | vor 23§ 010"~ { 018" zeze | see” z » =
820" | L¥0° 0ST'T | ¥16° 000°- Lyo" 1 e zvo° | so0°% | wsor coov | 960° 9T s007+| TSt 9oz | z18° . 18 -
£0c+ T I I~ 2 Z
8z0" | cro- 0zt | ¢8e° Lyo" €L’ 2v0° 750" ¥60" 9" L 861 | 18" ¢ =
tzo® | ovo* 060°T | 058" o* voL 41 150" Z60° 9T £69° 06T | 0S¢* o ) =
sz0° | zvor 010°1 | 6LL° o 9r9° 20" 800" v80° %L 569" 521 | e8y” g “ S
<] —-— v
XM X X L oIsve L J15ve L | o1sve L | dlsva oL | JIsve oL | J1svE oL | o15vE W | NI s z -
£ w .
()} Divd ‘ LOIIH LDI Sa X1 IS
TWIVLH (I31) IAOOHD CIINBEOOTH NDLIOTS NOTIAS UPIH (i) 5 STEN
E ol wID R _ SSRODIRL TTWS TNV A TR Lyeis == eﬂ.lw o M~
A - AW-aR M “ 20 /it r 3 g ag sQ QMJ.. O
amIIND - SOTRBIE 1 T 0 wlsE
O 4O(w ¢ .
| T3 s
> m 'Ol -
>0 WF 2 D
3 peExis
R U - AA o D |
. S1-v1ad
Uz mql ;‘z Nm = uome 1—4 TLIEIUDNL e 2o GNIOP
1V ~ANMY N3N ‘¥3 ‘AY - ANYY |UYY WO, 2pBU. -+ (TS +70 AT I0) PUT SUDITES{UCE Whidp PUE BULISGU LS MU [[E 10] UONIIN



Downloaded from http://www.everyspec.com

- 6 NYHL | S39vd 335 S3ONVHD 804 (D) gyemau 856! 930 11 gynouesw ;
= i
-= |
2 - ;
i, =2 |
z = _ :
2 nl_.Ou P
=@ ¥ DV 335 SIONIDAS ¥0d
= e (\]| @
,..l- T S W
ezt | vezs | 009tir | 01901 602* 5576 o1 Lc sL9° seL” ssc6 | ovse | ooo-or | |eme i (O
891° 18z 001" 11 980°01 602 001°6 LBT 0s€” 9’ SEL” Se8'8 | £°1p2 , 00S°6 - 6
[ ]
co1" | 19z° | o090l | ess°6 60z 029°8 (81 €€e” 609° seLt | oel- | s1ete | 9ezz | 00076 —_—! =
ost* | ostt | oorvor | £z0%6 602" ore (81 e £L8° sect | oso'+ | ve'e | 67s1z | 00S°8 — N "
wit | osel” 009°6 €6v°8 60" 099°L T et vez' ovs* SEL” 8(yTL | T°E0Z | 000°8 = : w
Wld _ N _ B . M g
v fozzt | o09se | 9L sz |To00 | omre |soov | v | sw0v | wer | s | wos | zw0v | e 600°L § S°06T | 005°L ! e
szre | soz- | o9e'e | eepcc | o000t- | WLl _| socs 951° 952" "y oes” os'9 | 8 L1] 000 | [ T
oz:- | ooz® | o090'8 | zelte | 800°e | vt | 800°F | S9v°9 %1 ¥z 95" 809° SEEC'9 | ¥ILT | 0SL79
050"~
pUIT § telt | ou8e | so6'9 Pl 5229 91" 9z e 985" | o0zo'+ | 00T'9 | 1591 | o05°9 S
680" | 8r1- | oot | 89579 et S86°S 951" ot 96€ " 195° 998°S | L'8ST | 052°9 b
980" | #1° | 091°L | Z0€°9 138 sbL's g1 nwr 18¢° ovs” 1€9°S | #°257 | 000°9 <
= Wid
IS [1: 1 0989 LIS %] LT’ \\moc. S0s°% o8I oce” 80¥° 815" 0%0°- | 96L°S | 07901 0sL™S Bv\l
sotr’ Sel 0L5°9 198°% 000"~ etl” N G92°S | 007+ ! SZT° 602" 06 ° 11 0 020"+ 1 Z91°s | L 6f} 005°S - Wi
10t 691" 0LI"9 S09°S 900"+ (198 100"+ 0:0°S STt e [43 iy Ltze'y | €°ent 052°¢ AW -
- — _ (5]
6607 891" 096°S 99C°S 0zt o6L"Y 601" 010"+ 1118 10"+ 09t " 800"+ osy” 7697y | 07121 000°¢ m Lo 1%
690" | 5137 | 009 | 9667y 01" 0se*y 6ot 91" £0¢ " 6zv” sy | 9°0z1 | o0sL'¥ wz |2
190" | zott | oLets | oeLd 0zt ote"y 601" 8Tt s8e o €229 | TV | 005°Y s | m»
es0" | vt~ | o0zz's | 89y azt 061"y 601" 181 81€* 560" 90" | T°TE| SLE'¥ U ~ S
gg0" | ovT- | o060°s | essr oz1* 90y 601" 91 81¢ S6C 686°€ | 0°80T| 0ST'¥ O ln
180" | setv | oscy | esz'y 0z1 z6L7t 601" g9t 81¢° 25 00L°€ | 97101 [ oooy G.% =
zeo- | wert | ooew | ofzty ozt yeL't 601" £9r 81¢" {18 t9°¢ | 0°001| etes Z o |2
zao- [ et | oo9w | 69T°® (t18 £L9°€ 601" 1 8¢ ofc %5°C | v'B6 | Su8°€ Zo ' <«
ogo" t fel’ 005"y LEO"® 0zt [47 3% 601" 091° (2t Tee 31 A A 1 0sL°t N s : MW
wot | 621 | otey | 996°¢ oz | gwid | g6 601" 951" 20¢° of¢ owe | t'e6 | 889°¢ U R
9t0* | tzx- | ouew | sest | oooc- | ozit | ‘“900" | Sevc | eor- 3 962" 8z¢ esece | otze | szote rg =
voos | 121 | oery | eose | soate | ozU _| esee feoott| eatre erv 88z" 8zc” tze | oo | st = N
900"+ €D~ i O — le]
€L0" v 1% 4 oLt o 9Te( 601" _ ari” s8z” 8Tt ” 0Z0"+t LEZT°E | 6°89 oost !} 2 ﬁ 1]
eeo | szt | oovre |z or (527 €60 | @800°% | @y z62" 8oc* 6LUE | £ves | sove = 4
9c0t | 9z1- | owdy | El9e o1’ 991°¢ £60° Lt 982 80t * 60'€ | 0°s8 | o9ve'e L x
-4
veo | ezt 06t | s18°¢ v 9L0°¢ £60° <t | soov | ome | so0'v | sot- 900°€ | 0'28 | osze = ¢
2eo | ozit| o0see | STt (ot 986°2 £60° 0T e 80C " 0z6°z | z'08 | osT'f "€
zeo | ozre ) oeee | esecs cor 156°2 £6c” G e 80¢” tee'z | vieL | SIUE g
voor | o] owee | ver's ot 868°2 £60° r s 667" wecz | eoLe | 790°¢ = 2
oo} crrt| oese | 2ses for’ 8£8°¢ £60° | eev | e 8o¢” stz | oetoe | oooe H '
oot} otrt| ovae | cere Lo 6LLT €60° | c00°¢ | 9¢1* | co0'¥ | ogz 80r° ez | ove | eiez e i
< -
X by ) X Tl J1svy L J1sva L 215w L J15ve L J1sve L JISva g o\ o15ve WA IONT M m m
W -
<
(r21) DIvd uoI JOI zz c®
QN1 VLR (£3) WORD CIRIMRL L &) freciy NDLLOAS LOI3H (1) &1 m ~
0 ¥¥ID HIAIM SSMDIAL TIVOAS TV am I3 LIaiS o |5 m
A0y g n® 50 ] °0 /B r kt g a2 s @ R.v s
— 2
GANNLINDD - SNOISNSWIQ I JNavL t Am W__ m
O v
>3 WF E 3
« M mnm 2
a da iT
.
‘SV- AAVN 28 - 35404 WY
ON Sv- = 30H04 HIV
JQEN AR uaym Juownanp
LV - ANHY IN' 3N 43 AV - AWV " "

STLIALLOVY WaAsSN

"STLLIALLOV ¥3MANAIY

L.1) wouj pew 2q {feyx asn Jannadas s0) pue suoireandde whsop pur JuLBUGUS MU e 10] UD I}
‘uaja(] jo waunmdaqg 3 Jo ssnualy pue nuswreda() (e £q 250 10} pascidde 5t prEpUEIS ARIGHL -y}

5365- 0140

[T

by

, 672.1 SCOORINN AT RD

rhane

'
TMay



MM -Al

AIR FORCE - 82

NAVY -AS  MC

tA-1S

Q’l
3
=
H
i
4
=
X
h-]

Downloaded from http://www.everyspec.com
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5363

Y 1 - THICKNESS “T* APPLIES TO UNPLATED RINGS. FOR CORROSION RESISTANT STEEL AND PLATED RINGS, +.002 SHOULD BE
ADCED TO THE MAXIMUM TOLERANCE, i.e. +.002 SHQULD BE +,004/-.002.

Y FIM - (FULL INDICATOR MOVEMENT) 1S THE MAXIMUM ALLOWABLE DEVIATION (F CONCENTRICITY BETWEEN THE GROOVE AND
THE SHAFT.

&

R - MAXIME, DIAMETER WHEN THE RING IS PROPERLY SEATED IN THE GRUOVE., (DESIGN REFERENCE DIMENSION).

&

C - ACTUAL CLEARANCE DIAMETER WHEN THE RING IS SPRING OVER THE SHAFT PRIOR TO INSTALLATION INTO THE GROOVE. i
{DESIGN REFERENCE DIMENSION).

5/ R AND CH - RADIT OR CHAMFERS ALLOWABLE ON PARTS TO BE RETAINED BY THE RINGS. ALLOWABLE THRUST LOANS FOR
RINGS RETAINING PARTS WITH MAXIMUM CORNER RADII OR CHAMFERS ARE LISTED IN TABLE VII ON PAGE 5.

REQUIREMENTS ;

1. CQASSIFICATION: RETAINING RINGS FURNISIED UNDER THIS STANDARD SHALL BE TYPE 1, CLASS 2 OF TIE PROCUREMENT
SPECIFICATION,

2.  MATERIAL: CARBON SPRING STEEL, GRADE 1060 THRU 1095 (UNS G10600 THRU G10950) IN ACCURDANCE WITH ASTM A 568 OR
ASTM A 682.
CORROSION RESISTANT STEEL, IN ACCORDANCE WITH AMS 5520 (NS S15700).
BERYLLIUM COPPER, ALLOY NUMBER 170 (UNS C1l7000) OR ALLOY NUMBER 172 (RS C17200) IN ACOORDANCE
WITH ASTM B 194.

3. HARONESS:
TABLE II. HARINESS
SHAFT CARBON STEEX. CORROSION RESISTANT BERYLLIUM
CD {FEF) STEEL COPPER
125 7O .236 77 TO B2 HRISN
I .250 TO  .669 68.5-73.0 HRION
.688 TO 1.500 52.5-59.0 HR4SH
1.562 TO 3.437 46.0-51.0 HRC
3.500 & ABOVE 44.0-49.0 HRC
.250 TO .812 63-69.5 HRION
.875 & ABOVE 44-51 HRC
.250 TO 1.023 ) 56.5 TO 62 HRION
1.062 & ABOVE 37 T0 43 HRC

4. PROTECTIVE FINISH OR SURFACE TREATMENT:

a. CARBON STEEL - SHALL BE (SEE TARLE III, IVOR V):
1. CADMIUM PLATE IN AXXXORDANCE WITH QO-P-416, TYPE I1, CIASS 3 OR ASTM B 696, TYPE II, CLASS 5,
2. ZINC COAT IN ACCORDANCE WITH ASTM B633, TYPE Il, CLASS Fe/Zn 5 OR ASTM B 695, TYPE II, CLASS 5.
3. PHOSPHATE COAT IN ACCORDANCE WITH DOD-P-16232, TYPE 2, CLASS 2.

b. OORROSION RESISTANT STEEL - SHALL BE CLEANED, DESCALED AND PASSIVATED IN AOCORDANCE WITH QO-P-35.

C©. BEKRYLLTUM COPPER - CADMIUM PLATE IN ACOORDANCE WITH QQ-P-416, TYPE II, CLASS 3 OR ASTM B 696, TYPE II,
CLASS 5.

@ FOR CHANGES SEE PAGES | THRU 9

5. PART NUMBER: THE BASIC MS PART NUMBER IS POLLOWMED BY A DASH NUMBER TAKEN FROM TARLE III, IVOR V.

EXAMPLE: M516624-1100 IS THE PART NUMBER FOR A CARBON STEEL CAIMIUM PLATE, EXTERNAL BASIC RETAINING
RING FOR USE ON A 1.000 SHAPT DIANMETER.

REVISED

;

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

o
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 PRECEIENCE. 9—’
3. FEFERENCED GOVERMMENT (QR NON-GOVERNMENT) DOCUMENTS OF THE ISSUE LISTED IN THAT ISSUE OF THE DEPARIMENT 8
OF [EFENSE INDEX OF SPECIFICATIONS AND STANDARDS (DoDISS) SPECIFIED IN THE SALICITARTION FORM A PART Q
OF THIS STANDARD TO THE EXTENT SPECIFIED HEREIN. =
b
3
‘'3
t
«
PA INTERNATIONAL [ TITLE I nv SIlInlIu
NAVY -0S INTERESY ,
Other Con RING, RETAINING, EXTERNAL, BASIC

A | | TYPE ) .
:\x‘ll;l{d'__Yo',_*ACRE-ggil ; { TAPERED SECTION TY ! MSI6624

OCUNEMENT SPECIFICATION ! SUPERSEDES | PAGE OFf
T iL- R- 21248 MS9012 (ASG) AND MS9013(ASG) 4 9

DD . 672-1 1COURDINATED) PREVIOUSTDITIONS 06 T205 T DAM ART 0BEOLE T 5365-0140
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TABLE V. SUBSTITUTION TABLE (CROSS REFERENCE OF PART NUMBERS) |
2 IKACTIVE DNACTIVE SuBST @ INACTIVE SUBST !
s s
SHAFT BERvLLIOM & | BERvLimM Y | merasim Y SHAFT RERVILIUGM Y | RERYLLIUM Y
(REF) COPPER COPPER COPPER (REF) COPPER COPPER
CAD PLATE CAD PLATE
M59012 MS516624 MS16624 MS16624 MS16624
.125 o1 12 5012 .12 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 2 5021 .219 1021 5021-1 :
.236 06 23 5023 .236 1023 5023-1
& o IR
E =
S Y/ SUBSTITUTE CORRCSION RESISTANT STEEL WHEN USED IN FOOD PROCESSING MACHINERY, OR IN FUEL '
E<a OR LUBRICATION SYSTEMS, OR WHEN USED AT TEMPERATURES OVER 450°F (233°7). .
1
<, J !
£33
% u:g RECOMMENIED DESIGN LIMITATIONS AND USAGE
< i

INTENDED USE - TO PROVIDE SHOULDERS POR POSITICNING AND RETAINING MACHINE COMPONENTS ON SHAFTS. TAPERED DESIGN i
PRINCIPLE PERMITS RINGS TO MAINTAIN PRACTICALLY CONSTANT CIRCULARITY ANC PRESSURE AGAINST BOTTOM OF GROOVE,
COUNTERACTING OONSIDERABLE CENTRIFUGAL FORCE (SEE TABLE VI). RINGS FOR SHAFT DIAMETERS OVER § 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, EIC.

(a)

WARNING ~ RINGS SHOULD NOT BE OVER EXPANCED DURING INSTALIATION SINCE THIS WILL LEAD TO RING PAILURE. IF RING
HAS PLAY BETWEEN THE GROOVE DIAMETER AND THE IRSIDE 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.
faf
E :_ TABLE VI. APPROXIMATE SAFETY RPM LINITS
= e .
g,
< <>t.“" @ SHAPT (INCHES) .125 .500 1 2 3 4 6 8 10
= L0
g .x® CARBON STEFL AND CORROSION | RPM LIMIT | 80,000 | 40,000 | 20,000 | 10,000 | 6,700 | 5,000 | 3,400 { 2,500 | 2,000
E ;8 ' RESISTANT STEEL
<
= 5%3 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 =

= ALLOWABRLE THRUST LOAD (POUNDS)

= SHAFT DIAMETER (INCHES)

= RING THICKNESS (INCHES)

= ULTIMATE SHEAR STRENGTH OF THE RING MATERIAL (PSI)y
= FACTOR OF SAFETY

RING UNDER LOAD IS SURTECTED NOT ONLY TO THE PURE SHEAR

. Ism
P

LR N R

A SAFETY FACTOR, F = 4, IS RECOMMENIED, SINCE THE
STRESSES, BUT ALSO TO BENDING STRESSES.

(c) ALLOWABLE LOAD CAPACITY OF GROOVE WALL =
p-._"_S%X WHERE :

= ALLOWABLE COMPRESSION LOAD (POUNDS)
= SHAFT DIAMETER (INCHES)

= GROOVE DEPTH (INCGHES)

= YIELD STRENGTH IN COMPRESSION OF THE GROOVE MATERIAL (PSI)
= FACTOR OF SAFETY

"EVSEO (C) FOR CHANGES SEE PAGES | THRU 9

M= tng

gencies of the Department of Defense.
repetitive use shall be made from ths

TO INSURE A SAFE WORKING LOAD, A SAFETY FACTOR, F = 2, IS RECOMMENDED.

(d) MINIMUM DISTANCC DETWEEN CUTER GROCWVE WALL ANC END OF SHAFT =
2 = MINIMUM DISTANCE BETWEEN OUTER GROOVE AND END OF SHAFT (INCHES)

i WHERE:: d = GROOVE DEPTH (INCHES) o
1/ X = 120,000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS UP TO AND INCLUDING .672 INCH SHAFT DIAMETER OF CARBON STEEL OR 8
CORROSIQN RESISTANT STEEL. o
X = 150,000 PST ULTIMATE SHEAR STRENGTH FOR RINGS .88 INCH AND OVER SHAFT DIAMETER CF CARBON STEEL OR CORROSION -
RESISTANT STEEL. o
X = 110,000 PST ULTIMATE SHEAR STRENGTH FOR RINGS OF ALL SHAFT DIAMETERS AND OF BERYLLIUM COPPER. g
[=]
i
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(e) 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 ROTATION OF RING AND
ADIJACENT PART CREATES NO ELEMENT OF RISK IN THE APPLICATION CF THE RINGS BECAUSE NO FRICTICRAL
TORQUE IS EXERTED BY THE MACHINE PART ON THE RING.

2. CONSIDERATION MUST BE GIVEN TO THE MAGNITUDE OF THE THRUST INVOLVED. THE FRICTION MOMENT MAY NOT
EXCEED THE BENDING MOMENT, WHICH THE RING CAN TCLERATE WITHOUT RELEASING ITS PRESSURE AGAINST THE
BOTTOM OF THE GROOVE, FORMULATED AS FOLLOWS:

ALLOWABLE THRUST LOAD EXERTED BY ADJACENT PART (POUNDS)
CCEFFICIENT OF FRICTION
WORKING STRESS OF RING UNDER MAXIMUM EXPARGION (PSI)&/
RING THICKNESS {INOHMES)
GREATEST WIDTH SECTICON CF RING (INCMES)
NEUTRAL RING DIAMETER (xm), FREE DIAMETER PLUS

3/4 E DIMENEICN

£y S STE? R
18
p & gTEZ
£18N

A

Zmdn o

IN SUCH CASES WHERE DIFFERENTIAL ROTATION OCCURS, THE CALCULATION SHOULD BE BASED ON THE MAXIMM PCSSIBLE
VALUE OF THE CCEFFICIENT OF FRICTION.

(£} IMPACT CAPACITY OF RING OR GROOVE WALL =

IR-E—MMRIK; (INCH POUNDS}, ABUTTING COMPONENTS TO HAVE SHARP CORNERS.
2

Ig » 2 - FOR THE GROOVE (INCH POUNDS)
2
WHERE : P = ALLOMSLE THRUST LOAD CF RINGS OR GROOVES (POUNIS)
T = RING THICKNESS (INCHES)
I = IMPACT CAPACITY OF GROOVE WALL (INCH POUNDS)
4" = GROOVE [EPTH {IRCHES)
1p = IMPACT CAPACITY OF RING {INCH POUNDS)

(g} LOAD CAPACITY, WITH THE RETAINED PART RFADIUSED OR CHAMPEFED «

WHEN THE RADIUS OR CHAMFER OF THME RETAINED PART DOES NOT EXCEED THE MAXIMM RADIUS ALLOWED FOR THE BOTTOM CF THE
RING GROOVE, THE LESSER LOAD CAPACITY OOMPUTED FROM THE FORMIRAS ON PAGES 7 AND 8 WILL APPLY. THE CURNER RADII
AND CHAMFERS LISTED ON PAGES 1 THRU 3 WERE CHCBER AS LARGE AS PCSSIBLE FUR THE RING SIZES INVALVED AND ARE
FELATED TO THE MAXIMUM THRUST LOAIS LISTED IN THE TABLE ON PAGE 9. IF THE CORNER RADII OR CHAMFERS ARE SMALLER
THAN THOBE LISTED, THEN THE THRUST LOADE INCREASE PROPORTIONALLY, IN ACOORDANCE WITH THE PCLLOWING FORMULAS:

.

FPa P! = NEW ALLOWABLE THRUST LOAD
or R gﬂ-nmwmm
- = NEW (SMALLER) CHAMFER
pt = PR WHERE: Qi = LISTED CHAMFER
® Rl = NEW (SMALLER) CORMER RADIUS

R = LISTED CORNER RADIUS

2/ 8 » 250,000 PSI WORKING 9TRESS FOR RINGS OF CARBON STEEL OR CORROEION RESISTANT STEEL
& = 200,000 PSI WORKING STRESS FOR RINGS GF BERYLLIUM CUPPER.

REVIEC (C) FOR CHANGES SEE PAGES | THRU 9

]
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LIMIT LOADS LISTED BELOW ARC BASED ON RINGS OF BERYLLIUM COPPER (WORKING STRESS 180,000 PSl} FOR SIZLS BELOW
+250 INCH AND ON RINGS OF STEEL (WORKING STRESS 250,000 PS1) FOR SIZ2ES .250 INCH AND OVER. IF THE ALLOWABLE
GROOWE CAPACITY LOADS AS CALCULATED BY USING THE FORMULA ON PAGE 7 ARE LESS, THEN THEY SHOULD BE USED.

TABLE VII, LIMIT LOADS,

NOMI ALLOWABLE THRUST LOAD FOR RING ASSEMBLIES WITH
NAL RING SIZE PARTS HAVING MAXIMUM CORNER RADIT OR CHAMFFRS
FROM TO CAHBON STEEL OR CRES BERYLLIUM COPPER
—

.125 .156 45 1B

.188 236 105 18

.250 .469 470 1B 340 1B

.500 672 910 1B 650 LB ‘
.688 1.023 1340 1B 8950 LB i
1.062 1.500 1950 LB 1400 LB
1.562 2.000 3000 LB 2100 LB
2.062 2.688 5000 LB
2.750 3.438 7350 1B
3.500 5.000 10500 LB !
5.250 6.000 13500 1B
6.250 7.000 21000 LB
7.500 10.000 30000 LB
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