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i/ oD =

2/ T = THICKNESS T APPLIES TO UNPLATED RINGS
BE ACDED TO THE MAXIMUM TOLERANCE, . e

3/ FiM =

THE SHAFT
4/ RAND CH =

RADII OR CHAMFERS ALLOWABLE ON PARTS TO BE RETAINED BY THE RINGS

totm Approvert

OMB No 0704-0188 l

DIMENSION "D SHOULD NOT BE USED AS PART OF AN INSPCCTION PROCEDURE USE DIMENSION A

FOR CORROSION RESISTANT STEEL AND PLATED RINGS <+ 002 SHOULD
+ 002 SHOULD BE + 004/- 002

(FULL INDICATOR MOVEMENT) IS THE MAXIMUM ALLOWABLE DEVIATION OF CONCENTRICITY BETWEEN THE GROOVE AND

THRUST LOADS FOR RINGS

RETAINING PARTS WITH CORNER RAD{l OR CHAMFERS, ARE TABULATED ON PAGE 4

REQUIREMENTS

1 CLASSIFICATION
PROCUREMENT SPECIFICATION

2  MATERIAL

(o)
OR ASTM A682

RETAINING RINGS FURNISHED UNDEPR THIS STANDARD SHALL BE TYPE |

CLASS 8 OF THE

CARBON SPRING STEEL, GRADE 1060 THRU 1095 (UNS G10600 THRU G10S50) IN ACCORDANCE WITH ASTM A568

{b) CORROSION RESISTANT STEEL IN ACCORDANCE WITH AMS 5520 (UNS S15700)

(¢) BERYLLIUM COPPER ALLOY NUMBER 170 (UNS C17000) OR ALLOY NUMBER 172 (UNS C17200) IN ACCORDANCE WITH

ASTM 8194
3 HKARDNESS

TABLE Il HARDNESS
CORROSION
BSHAFT CARBON RESISTANT BERYLLIUM
(REF) STEEL STEEL COPPER
469 TO 625 INCL 66 5~71 SHR30N 44-51HRC 56 5~62HR30ON
669 TO 1 500 INCL 52 5-59 OHR45N 44-51HRC -
1562 TO 3 375 INCL 48 0—-53 OHRC 44-51HRC -
669 TO 1 875 INCL - - 37-43HRC

4  PROTECTIVE FINISH QR SURFACE TREATMENT

(0) CARBON STEEL — SHALL BE AS SPECIFIED (SEE TABLE i OR v)

@ (1) CADMIUM PLATE IN ACCORDANCE WITH QQ-P-416, TYPE )1, CLASS 3 OR ASTM B&96, TYPE i, CLASS 5

OR ZINC-NICKEL PLATE IN ACCORDANCE WITH AMS 2417, TYPE 2

(2) ZINC COAT IN ACCORDANCE WITH ASTM B633, TYPE #, CLASS Fe/In5, OR ASTM B695, TYPE 1I, CLASS §

(3) PHOSPHATE COAT IN ACCORDANCE WITH DOD-P-16232, TYPE Z, CLASS 2

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

5 PART _NUMBER
EXAMPLE

RETAINING RING FOR USE ON A 2 000 DIAMETER SMAFT

NOTES

1 UNLESS OTHERWISE SPECIFIED, ALL DIMENSIONS ARE IN INCHES

© 2

OF THIS DOCUMENT SHALL TAKE PRECEDENCE

© 3

THE BASIC MS PART NUMBER 1S FOLLOWED BY A DASH NUMBER TAKEN FROM TABLE Hl OR IV
MS90708-1200 IS THE PART NUMBER FOR A CARBON STEEL CADMIUM PLATE EXTERNAL INTERLOCKING

IN THE EVENT OF A CONFLICT BETWEEN THE TEXT OF THIS DOCUMENT AND THE REFERENCES CITED HEREIN, THE TEXT

UNLESS OTHERWISE SPECIFIED, ISSUES OF REFERENCED DOCUMENTS ARE THOSE IN EFFECT AT THE TiME OF SOLICITATION

|
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1/ SUNSTITUTE CORROSION RESISTANT STEEL WHEN USED IN FOOD PROCESSING MACHINERY OR IN FUEL OR LUBRICATION
SYSTEWMS OR WHEN USED AT TEWMPERATURES OVER 480°F (233C)

tuin Approvedd
OMH No 0704-0188

PROJECT NUMBER $5365-0200

PREPARING ACTMTY DA -IS
CUSTODIANS  ARMY- AR NAVY -

AR FORCE- 99 DtA-
REVIEW  AS AT,AV,ER,MC.ME,5H,YD,82
USER

MILITARY SPECIFICATION SHEET

nue

RING RETAINING

EXTERNAL

SPECIFICATION SHEET NUMBER

rd
O s
; ;, TABLE WM DASH WUMRERS FOR M390708
g oS CARBON STEEL &( CARBON STELEL 1/ | CARBON STELL )/ |SIEEL CORROSION | BERYLLWUM 1/
SHAFT CADMIUM PLATE - IINC COAT PHOSPHAT( COAT RESISTANT COPPLR
(REF) | ZINC-NICKEL PLAlE (C)
Y H WO BASK WO BASH WO DASH ND DASH NO
w 469 1048 -2046 - 3046 4046 -5046
9 500 =105 -2050 -3050 -40%0 -5050
- a 594 -10%8 - 20589 - 3059 - 4059 - 5089
w 623 ~1082 -2082 ~3062 -4082 -5062
6a 864 -1086 -2088 - 3066 -4086 - 5066
- W
v x 750 -1075 2078 3078 -4078 5078
2 781 -1078 -2078 -3078 -4078 -5078
&y a7 -1087 -2087 -1087 4087 -5087
o 984 -1098 -2098 -3088 -4098 -5098
- g 1000 -1098 -2098 -3o9s ~ 4098 -%0%8
.}
4 Vizs -2 -2112 -3112 —at12 -s112
@ 1188 -1118 -2118 -3118 -4118 -5118
z ; 1230 -112% -212% -3125% -412% -512%
Er 1378 -1137 -21y7 -nyr -4137 -3137
& 1500 -11%0 -21% -3180 ~4150 -3150
= 1562 -1188 -2138 -3158 -41%% -3156
8 S 1 625 -1162 -2162 -3162 - 4162 -5162
g 1750 -17rs -2175 -3178 -a178 ~5173
x o 1772 -7 -217% ~317% -4173 -517%
a3 1878 -1187 -2187 -3187 -a187 -3187
8 g 1 869 =-1196 ~2196 -3196 -4198
a3 2000 -1200 -2200 -3200 -4200
D 2128 -1212 -2212 -3212 -4242
e 2158 -1212 ~2212 ~3212 -4212
S E 2250 -1228 -2228 -3228 ~4225
o
g 2378 -1237 -2257 ~3237 ~4237
g o 2 800 -1250 -22%0 -3250 -4250
w2z 2625 ~1262 -2262 -3262 -4262
£E 27% ~127% -227% -3275 -4275
S 2878 -1287 -2287 -3287 -a287
-
g8 3000 -1300 -2300 -1300 - 4300
-] 3250 ~132% -2328 -3325 -4328
3 33735 -13%7 -2337 -3337 -4337
£
., % SUBSTITUTE CORROSION RESISTANT STECL WHEM USED IN FOOD PROCESSING MACHMINERY OR N FUEL OR LUBRICATION
. 5 o SYSTEMS OR WMEN USED AT TEWPERATURES OVER 450°F (235C)
{
Cw &
w D =
o2
\;J 'i-' § TABLE v SUBSTITUTION TABLE (CROSS REFERENCE OF PART NUMBERS)
o= s INACTIVE SUBSTITUTL SUBSTITUTE SUBSTITUTE
H g ] SHAFT CARSON STEEL CARBON STEEL CARBON STECL CARBON STEEL
a (REF) CADMIM PLATE 1/ | ZINC COAT 1/ PHOSPHATE COAT 1/
- OR ZINC=NICKEL
D w PLATE ©
A Z WS$0708 390708 wse0708 uS90708
449 —46 =106 ~3046 ~3048
500 -0 ~1050 -2050 ~3080
504 -58 ~1059 -204¢ -3059
625 ~62 ~1082 -2082 -3062
589 -66 ~1086 -2066 -3068
750 -7 -1078 -207% ~-3078
781 -78 ~1078 -2078 -3078
a7s -87 ~1087 -1087 ~3087
984 -9 -1098 -2088 -3088
- 1000 -8 -1098 ~2008 -3088
E 1128 -112 ~-1142 -2112 -3112
w 1988 -118 -1118 -2t118 -318
o 1250 -128 ~-1128 -2128 -3128
1378 -1%7 -1137 -2137 -3137
[7¢3
w 1 800 -180 -1130 -2130 -3150
2 1562 -18¢ -1158 -2188 ~3158
2 1825 -162 ~1182 -2162 -3182
1 7%0 -173 -1178 -2178 -3178
V772 -178 -1178 -2178 -3175
g 1.878 -187 ~118? -2187 -3187
» 1969 -198 -1198 -219¢ -3198
z 2000 ~200 ~1200 ~-2200 -3200
w 2128 -212 1212 -2212 -312
P-4 2158 -212 1242 -2212 -3212
3 2250 -228 -1228 -222% -322¢
a
w 2378 ~237 -1237 -22%7 -3237
2.500 -250 ~123%0 -22% -3250
3 2625 -262 -1262 ~2262 -3262
2 7%0 -275 -1275 -2278 -3278
E 2.878 -287 -1287 -2287 -3287
- 3000 -300 -1300 -2300 -3300
g 3250 -328 -1328 -2328 -3325
> 3378 -337 ~1337 -2337 ~3337
&
[=]
1"e
§
1y
z

28 JUNE 95
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RECOMMENDED DESIGN LIMITATIONS AND USAGE
(a) INTENDED USE - TO PROVIDE HIGH CIRCULAR SHOULDERS FOR POSITIONING AND RETAINING MACHINL COMPONENTS ON
SHAHTS THE IDENTICAL SEMI-CIRCULAR HALVLS HELD TOGLTHLR BY THE INMIRLOCKING PRONGS FORM A BALANCLO
RING CONCENTRIC WITH THE SHAFT, WHICH WILL WITHSTAND HIGH ROTATIONAL SPEEDS THE USE OF THE FOLLOWING
FORMULAS IS BASED ON THE FACT THAT THE RING MATERIAL WILL NOT FAIL tN COMPRESSION
LIMITATION ON USE - THE FOLLOWING FORMULAS ARE NOT TO BE USED FOR BRITTLE MATERIALS SUCH AS CASY IRON, ETC
WARNING - RING HALVES SHOULD NOT BE OVER EXPANDED DURING INSTALLATION SINCE THIS WILL LEAD TO RING FAILURE
RING HAS PLAY BETWFEN THE GCROOVE 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 V

TABLE V  APPROXIMATE SAFETY RPM LIMITS

©SHAFT (INCHES) 500 1 000 1 500 2 000 2 500 3 000 3375

CARBON STEEL AWD RPM LiMIT 50,000 30 000 22 000 15,000 12,000 | 9,000 6,800
CORROSION RESISTANY STEEL

BERYLLIUM COPPER RPM LIMIT | 32,000 19,000 14,000

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

= ALLOWABLE THRUST LOAD (POUNDS)

= SHAFT DIAMETER (INCHES)

= THICKNESS (INCHES)

= ULTIMATE SHEAR STRENGTH OF THE RING MATERIAL (PSI) 1/

p = CF TISIX
F WHERE

BB Sl

WORKING LOAD
Cf = CONVERSION FACTOR, Cf = 3/4 IS RECOMMENDED SINCE

SHEAR AREA IS REDUCED AT THE CUTOUTS IN THE RING
{c) ALLOWABLE LOAD CAPACITY OF GROOVE WALL =

ALLOWABLE COMPRESSION LOAD (POUNDS)

SHAFT DIAMETER (INCHES)

GROOVE DEPTH (INCHES)

YIELD STRENGTH IN COMPRESSION OF THE GROOVE MATERIAL

P = cF_S_dlﬂ
F
WHERE

“<0 v
alun

WORKING LOAD

Cr = CONVERSION FACTOR, Cr = 3/4 IS RECOMMENDED SINCE
CONTACT AREA IN THE GROOVE WALL IS REDUCED AT THE
CUTOUTS IN THE RING

(d) MINIMUM DISTANCE BETWEEN OUTER GROOVE WALL AND END OF SHAFT =

FACTOR OF SAFETY, F = 3 IS RECOMMENDED TO INSURE A SAFE

FACTOR OF SAFETY, F = 2 IS RECOMNENDED TO INSURE A SAFE

7 = MINIMUM DISTANCE BETWEEN OUTER GROOVE WALL AND END OF
Z=3d WHERE SHAFT (INCHES)
d = GROOVE DEPTH (INCHES)
(¢) ALLOWABLE SHAFT DIAMETER =
4P S = ALLOWABLE SHAFT DIAMETER
s = /62« G = GROOVE DIAMETER
Y ® Cf WHERE F = FACTOR OF SAFETY -~ SEE FORMULA (c) ABOVE
P = DESIGN LOAD
Y = YIELD STRENGTH IN COMPRESSION OF GROOVE MATERIAL (PSf)
Cg = CONVERSION FACTOR, SEE FORMULA (c) ABOVE
1/ X = 150,000 PS! ULTIMATE SHEAR STRENGTH FOR RINGS OF CARBON STEEL OR CORROSION RESISTANT STEEL
X = 110000 PSI ULTIMATE SHEAR STRENGTH FOR RINGS OF BERYLLIUM COPPER
P
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REVIEW AS AT AV ER,MC ME SH YD B2 RING RETAINING EXTERNAL INTERLOCKING JSDO70°° 25 AUG B9
USER AMSC - N/A FSC 5365
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(1) DIFFERENTIAL ROTATION =

ODIFFERENTIAL ROTATION OF RING AND ADJACENT PART CREATES NO ELEMENT OF RISK IN THE APPLICATION OF THE
RING UP YO THE ALLOWABLE LOAD CALCULATED TO THE ABOVE FORMULA (b)

(g) MPACT CAPACITY OF RING OR GROOVE WALL =
FOR THE RING (INCH POUNDS)

g = PI = ABUTTING COMPONENTS TO HAVE SHARP CORNERS
2

e = !’:4 = FOR THE GROOVE (INCH POUNDS)

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

WHERE tg = IMPACT CAPACITY OF GROOVE WALL (INCH POUNDS)
d = GROOVE DEPTH (INCHES)
lg = IMPACT CAPACITY OF RING (INCH POUNDS)

(h)  LOAD CAPACITY, WITH THE RLTAINED PART RADIUSED OR CHAMFERED, WHEN THE RADIUS OR CHAWMFER OF THE RETAINED
PART DOES NOT EXCEED THE MAXIMUM RADIUS ALLOWED FOR THE BOTTOM OF THE RING GROOVE, THE LESSER LOAD CAPACITY
COMPUTED FROM THE FORMULAS ON PAGE 4 WILL APPLY
AS LARGE AS POSSIBLE FOR THE RING SIZES INVOLVED AND ARE RELAED TO THE MAXIMUM THRUSY LOADS USTED IN
TABLE Vi IF THE CORNER RADH OR CHAMFERS ARE SMALLER THAN THOSE LISTED, THEN THE THRUST LOADS INCREASE
PROPORTIONALLY IN ACCORDANCE WITH THE FOLLOWING FORMULAS

Pl = NEW ALLOWABLE THRUST LOAD
P CH P = LISTED ALLOWABLE THRUST 10AD
p'= or WHERE CH! = NEW (SMALLER) CHAMFER
cH! CH = LISTED CHAMFER
R' = NEW (SMALLER) CORNER RADIUS
. P R R = USTED CORNER RADIUS
plz  —
R'

LIMIT LOADS LISTED BELOW ARE BASED ON RINGS OF STEEL (WORKING STRESS 250,000 PS1) AND Of BERYLLIUM COPPER
(WORKING STRESS 180,000 PSI) IF THE ALLOWABLE GROOYE CAPACITY LOADS AS CALCULATED BY USING THE FORMULA
GIVEN ABOVE ARE LESS, THEN THEY SHOULD BE USED

THE CORNER RADI ANO CHAMFERS LISTED ON PAGE 1 WERE CHOSEN

TABLE VI LIMIT LOADS
NOMINAL ALLOWABLE THRUST LOAD FOR RING ASSEMBLIES WITH PARTS
RING SIZE HAVING MAXIMUM CORNER RADH OR CHAMFERS
FROM 10 CARBON STEEL OR CORROSION BERYLLIUM COPPER
RESISTANT STEEL
489 625 610 LB 440 1B
669 875 880 LB 630 L8
984 1.500 1250 L8 900 LB
1562 1875 1900 L8 1370 B
1969 2 625 3050 LB -
2750 3250 4300 LB -
3378 - 5950 LB -
IICATION SHEET NUMBER
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