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FOREWORD 

Formation  of  Subcommittee 3 was  authorized by Standards  Committee B27 a t  
its  meeting on November 30, 1950.  Organization  meeting  of  the  Subcommittee  was 
held on October 24, 1951 at  which  time it was  agreed  that  bearing  retainer  rings, 
if included  in  the  standard,  would conform with  practice of Anti-Friction  Bearing 
Manufacturers  Association  and  that  technical  development  within  the  Subcom- 
mittee  would  be  limited  to  general  purpose  retainer  rings.  Subgroups  were  ap- 
pointed  to  investigate  materials,  adequacy of the AFBMA bearing  retainer  ring 
standard,  general  purpose  and  aeronautical  ring  usage. 

One of the  subgroups  prepared  a  draft  proposal,  General  Purpose Uniform Sec- 
tion  Spiral  Retaining  Ring,  which  was  circulated  to  members of Subcommittee 3 
on May 8, 1970. The  next  meeting of the  Subcommittee  was  held  on  February 4, 
1971  at  which  time  changes  were  made  to  satisfy  comments  received  as  a  result 
of this  ballot.  It  was  then  agreed  to  circulate  the  revised  draft  proposal  to  the 
ANSI B27 Standards  Committee.  The  letter  ballot  was  circulated  on  August  17, 
1971. A l l  who responded  balloted  affirmative.  Several of the  affirmative  ballots 
offered  editorial  type  comments.  Each comment was  carefully  reviewed by a  sub- 
group  and  minor  nontechnical  changes  were  made  to  the  document.  The  Standard 
was  duly  approved by sponsors  and  was  submitted  to  the  American  National 
Standards  Institute  for  designation,  as  an  American  Standard.  This  was  granted 
on July 11, 1972. 
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AMERICAN NATIONAL STANDARD 

GENERAL  PURPOSE  UNIFORM CROSS SECTION 
SPIRAL  RETAINING  RINGS 

External  Types - 2A01, 2.802 
Internal  Types - 2B01, 2502 

1.0 INTRODUCTORY  NOTES 2.0 GENERAL  DATA 
1.1 Scope 2.1  Material 

This  standard  is  intended  to  cover  complete 
general  and  dimensional  data for  two ser ies  of 
general  purpose uniform cross  section  spiral 
retaining  rings  which may be  used  with  the  nominal 
size  shafts  and  housings  listed  and  in  grooves of 
the  recommended  dimensions  listed. 

1.2 Ring Types 

1.2.1 External  Rings. The  external  retaining 
rings  covered by this  standard  are  designated 
Type  2A01  Light  Duty  and  Type 2A02 Heavy 
Duty.  Dimensions of rings,  grooves  and  gages 
a p p l i c a b l e  to t h e   v a r i o u s   s h a f t  sizes a r e   g i v e n  
in Tables 1 and 2, respectively. 

1.2.2 Internal  Rings. The  internal  retaining 
rings  covered  by  this  standard  are  designated 
Type  2B01  Light  Duty  and  Type  2B02  Heavy 
Duty. Dimensions of rings,  grooves  and  gages 
applicable to the  various  housing  bores  are  given 
in  Tables 3 and 4, respectively. 

1.3  Applicability 
The  rings  denoted  in  this  standard  are  in- 

tended  primarily  for  use  with  the  shaft,  housing, 
and  groove s i zes  recommended;  however,  in  cer- 
tain  cases  these  diameters may be  altered  some- 
what  to  suit  the  requirements of a particular 
design. When such  changes  are  made,  care  should 
be taken  to  not  alter  the  shaft or housing  size  to 
such  an  extent  that  the  ring  will  take  enough 
permanent  set  to  allow a loose  fit  after  the  ring 
has  been  assembled  into  the  groove.  Neither 
should  the  groove  diameter  be  altered  to  the  ex- 
tent  to  permit  the  ring to fit loosely. 

1.4  Dimensions 
A l l  dimensions  in  this  standard  are  in  inches 

unless  otherwise  stated. 

2.1.1 Carbon  Spring Steel .  Retaining  rings 
made from carbon  spring  steel  shall  conform  to 
the  chemical  composition of SAE 1070 to 1090 or 
AIS1 1070 to 1090 or equivalent  and  have  the 
following  physical  properties: 

Material 
Thickness  
(minimum) 

Rockwell 
Sca le  

Tensile  Strength 
(ps i )  

Hardness 

0.0067 1 5 N  85-90 269,000-299,000 
0.0142 30N  68-73 255,000-285,000 
0.0213 A 72-78 221,000-251,000 
0.0433 C 43-49 211,000-236.000 

2.1.2 Corrosion  Resistant  Steel. R e t a i n i n g  
rings  made from corrosion  resistant  steel  shall 
conform  to  the  chemical  composition of SAE 
30302 or equivalent  and  have  the  following 
physical  properties: 

Material 
Thickness  
(minimum) 

Rockwell 
Sca le  

Tensile  Strength 
(ps i )  

Hardness 

0.008 1 5 N  83.0-86.0 210,000-250,000 
0.016 30N  64.0-69.5 210,000-250,000 
0.023 A 72.0-74.9 200,000-230,000 
0.048 C 39.8-48.5 185,000-235,000 
0.062 C 38.0-47.0 175,000-225,000 

2.2 Finish 
Unless  otherwise  specified,  rings  shall  be 

furnished with a natural   (as  processed)  f inish,  
unplated o r  uncoated. Where corrosion  preventa- 
tive  treatment is  required,  rings  shall  be  plated 
or coated as agreed  upon  between  the  manu- 
facturer  and  the  purchaser.  However,  where 
plated  or  coated  rings  are  subject to hydrogen 
embrittlement  they  shall  be  baked for three  hours 
a t  375OF, or other  suitable t i m e s  and  temperatures, 
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AMERICAN  NATIONAL  STANDARD 
GENERAL PURPOSE  UNIFORM CROSS SECTION 
SPIRAL  RETAINING RINGS ANSI 827.6-1972 

a s  soon a s  possible  after  the  plating or coating 
operation to obviate  such  embrittlement. 

2.3 Crimp 

Unless  otherwise  specified by the  purchaser, 
the  following  types of rings  and  sizes  shall   be 
uncrimped: 

Ring  Type  Nominal   Ring  Size 

2A01 Light   Duty  External  0.500-1.500 
2A02 Heavy  Duty  External  0.469-0.688 
2B01 Light   Duty  Internal  0.500-1.500 
2B02 Heavy  Duty  Internal  0.469-0.750 

All  other  rings  shall  be  crimped.  See  Fig. 2 
for  crimp  illustration. 

2.4 Removal  Notches or Slots 

Unless  otherwise  specified  in  the  contract 
or order,  the  rings  shall  have  removal  notches or 
s lots   as   fol lows:  

Ring   Type  Ring  Size Provis ion  
N o m A I  Removal 

2A01 Light   Duty  External  0.500-  2.750 Notch 
2.813-11.000 Slot  

2A02 Heavy  Duty   Externa l  All   Notch 
ZBO1 Light -Duty   In te rna l  0.500-  2.750 Notch 

2B02 Heavy  Duty  Internal A l l  Notch 
2.813-11.000 Slot  

2.5 Dish 

The  dish  shal l  be  considered  the  height  dif- 
ference  indicated  in  Figure 1 and  shall  not  ex- 
ceed  the  values  shown  in  the  following  table: 

Radial  Wall  Maximum  Allowable  Dish 

0-0.039 0.001 
0.040-0.069  0.002 
0.070-0.099  0.003 
0.100-0.129  0.004 
0.130-0.159  0.005 
0.160-0.194  0.006 
0.195-0.224  0.007 
0.225-0.259 0.008 
0.260-0.294 0.009 
0.295-0.339  0.010 
0.340-0.394  0.01 1 
0.395-0.474  0.012 
0.475-0.649  0.013 
0.650-1.000 0.014 

7 b- 

F I G U R E  1 

2.6 Misalignment 

The  leaves of the  ring  shall  lie  above  each 
other as  specified  below  and  illustrated  in  Figure 
2: 

Nominal   Ring  Size Maximum  Misalienment 

0.375-0.984 
1.000-1.969 
2.000-5.905 
6.000 and  above 

0.010 
0.020 
0.045 
0.070 

CRIMP 

MISALIGNMENT 

F I G U R E  2 

2.7 Lateral  Deformation 

Lateral  deformation may be  cutoff  deformation 
or lateral  kink  as  illustrated.  Lateral  kink  usually 
exists  over a short  section of the  ring  circum- 
ference  and is not  the  same  as  helix  which is a 
uniform slope  along  the  entire 360 degrees. 
Lateral  deformation  shall  be  inspected by placing 
the  ring  between  parallel  hardened  and  ground 
steel platens  equipped  with a deflection  gage 
graduated  in  thousandths so located  that  read- 
ings  are  obtained  at  approximately  the  center of 

2 
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AMERICAN  NATIONAL  STANDARD 

SPIRAL  RETAINING RINGS 
GENERAL  PURPOSE  UNIFORM CROSS SECTION 

the  platens.  The  specimen  shall  then  be com- 
pressed  under a ten (IO) pound  load  and  the 
distance  between  the  platens  determined.  The 
ring shall  be  acceptable if this  distance  does  not 
exceed  the minimum recommended  groove  width 

F”. A comparatively  simple  inspection  fixture 
is depicted  in  Figure 4. 

2.8 Ring  Section  Edge  Radius (R) 

( 1  

The  edges of the  ring  material  shall  be 
rounded  and  the  radius  shall  not  be less than T/8 
nor  more than  T/4  where T equals  the  ring  thick- 
ness.  Ring  thickness  shall  be  measured  under  10 
pounds  load as  i l lustrated  in  Figure 4 and  de- 
scribed  in  Paragraph  2.7  but  shall  be  measured  in 
a location  other  than  at  the  ring  ends or gap. 

2.9 Parallelism  (P) 

The  s ide  outer   surfates  of the  rings  in  the 
free  state  shall  be  parallel  to  each  other  within 
one  half  the  total  tolerance of the  ring  section 
thickness  as  i l lustrated  in  Figure 3. 

Pmax = T - T’ = 
T total tolerance 

2 

FIGURE 3 

2.10 Total  Free  Height (S) 
The maximum total  free  height, S,,, (refer- 

ence  Column S and illustrations  in  Tables 1 
through 4) shall  not  exceed  the  sum  of  the  maxi- 
mum section  thickness T,, p lus  0.375 x nominal 
section  thickness Trio,: 

S,,, = T,,, + 0.375 Tn,, 

2.1 1 Workmanship 

Retaining  rings  shall  be  free from burrs,  rust, 
pit  marks,  cracks  and  all  other  defects  that  might 
affect  their  serviceability. 

2.12 Performance Test 

The  suitability of the  retaining  rings  with 
regard  to  uniformity of temper  and  section  shall 
be determined by the  rings  being  capable of SUC- 

cessfully  passing  the  following  described  tests. 

ANSI B27.6-1972 

External  rings  after  having  been  expanded  to  pass 
over  external  gage  diameter  “E”  shall  not  in  the 
free  state  be  entered by external  gage  diameter 
“D”  when  the  axes of the  ring  and  gage  are 
parallel.  Internal  rings a f t e r  having  been  com- 
pressed  to  fit into  internal  gage  diameter  “E” 
shall  not  in  the  free  state  enter  internal  gage 
diameter “D” when the  axes  of the  ring  and 
gage  are  parallel. 

2.13 Ring  Gages 

2.13.1 External  Ring  Gage  Diameter  E. 
The  external  ring  gage  diameter E i s   equa l  to 
the  nominal  shaft  size, Bnom: 

E = Bnom 
2.13.2 External  Ring  Gage  Diameter D.  

The  external  ring  gage  diameter D is equal  to 
the minimum recommended  groove  diameter, Cmin, 
minus  0.005  times  the  nominal  shaft  diameter, 
‘nom : 

D = Cmin - 0.005 B,,, 

2.13.3 Internal  Ring  Gage  Diameter  E. The 
internal  ring  gage  diameter E i s   equa l  to the 
nominal  housing  size, Bnom : 

E = ’nom 

2.13.4 Internal  Ring  Gage  Diameter D. The 
internal  ring  gage  diameter D is equal to the 
maximum recommended  groove  diameter, C,,,, 
plus  0.005  times  the  nominal  housing  diameter, 
Bnom: 

D = C,,, + 0.005 B,,, 

2.14 Designation 

Nominal  ring sizes  are  intended for u se  on 
corresponding  nominal  shaft  sizes  and  housing 
bores. Where specifying  these  retaining  rings  on 
drawings,  parts lists, purchase  orders,   etc. ,   i t   is  
recommended  the  following  data  be  included  in 
the  designation  and  appear  in  the  sequence 
shown:  Product  name  (noun  first),  including  the 
ANSI type  designation  and  series ; nominal  ring 
size;  material;  and  protective  finish, if required. 
See  examples  below: 

Ring  Type 2A01 Light  Duty  External  Re- 

Ring  Type  2B02  Heavy  Duty  Internal  Re- 
taining, 1.250, Steel, Cadmium  Plated. 

taining,  2.750,  Corrosion  Resistant Steel 
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AMERICAN  NATIONAL STANDARD 
GENERAL PURPOSE UNIFORM CROSS SECTION 
SPI RAL RETAINING RI NGS ANSI B27.6-1972 

3.0 ALTERNATE GROOVE  DESIGN 4.0 ASSEMBLY PRECAUTIONS 
In applications  where  shafts  are  subjected Care  should be exercised  not to overexpand 

to  critical  bending  loads or fatigue, i t  is recom- external  rings or overcontract  internal  rings  upon 
mended  that  the  alternate  groove  design  specified installation for this may lead to failure of the  as- 

centration.  grooves  should  not be used. 
in  Figure 5 be  used  to  minimize  stress  con-  sembly.  Rings  which  are  radically loose in  

DIAL INDICATOR 

10 Ib. LOAD 

SLIP FIT 

PARALLEL STEEL  RETAINER RING 
PLATENS 

FIGURE 4 INSPECTION  FIXTURE 

4 
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AMERICAN  NATIONAL  STANDARD 
GENERAL PURPOSE UNIFORM  ROSS SECTION 
SPIRAL  RETAINING RINGS ANSI B27.6-1972 

F I G U R E  5 A L T E R N A T E   G R O O V E   D E S I G N  
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APPENDIX I 
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APPENDIX I (CONTINUED) 

RECOMMENDED  STANDARD  DRAWING FORMAT, RING,  RETAINING 
TYPES 2801 8 2802 
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AMERICAN NATIONAL STANDARDS FOR SCREW  THREADS.  BOLTS.  NUTS. 
RIVETS.  SCREWS.  WASHERS.  MACHINE  RINGS.  AND  SIMILAR  FASTENERS 

Unified Screw  Threads .................................................... 81.1-1960 
Uni f ied  Screw Threods-Metric  Translat ion ....................................... 81.10-1968 

Gages  and  Coping  for  Unified  Screw  Threods ..................................... 81.2-1966 
Nomencloture.  Definitions.  and Letter Symbols  for  Screw  Threods ........................ 81.7-1965 
Uni f ied  Minioture  Screw  Threods ............................................. 81.10-1958 
Microscope  Obiective  Threod ................................................ 81.1 1-1958 
Closs 5 Interference . Fit Threod ............................................ 81.12-1963 

Smol l  Sol id  Rivets (7.'16 Inch  Nominal  Diometer ond Smoller) .......................... 818.1.1-1972 
Lorge Rivets  (1 '2 Inch  Nominol  Diometer  ond Lorgar) ............................... 818.1.2-1972 
Squore ond H e x  Bolts ond  Screws ............................................ 818.2.1-1972 
Squore ond Hex Nuts ..................................................... 618.2.2-1972 
Socket Cop. Shoulder  and Set Screws .......................................... 818.3-1969 
Round  Head Bolts ...................................................... 818.5-1971 
Wood Screws ......................................................... 818.6.1-1972 

Mochine Screws and  Mochine Screw Nuts ....................................... 818.6.3-1972 
Slotted  ond  Recessed  Heod  Topping  Screws  ond  Metoll ic  Drive  Screws .................... 818.6.4-1966 

Clevis  Pins and Cotter  Pins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  818.8.1-1972 

Track Bolts ond  Nuts .................................................... 818.10-1963 
Minio_ture Screws ....................................................... 818.1 1-1961 
Glossary  of  Terms  for  Mechanicol Fasteners ..................................... 818.12-1962 

Forged'Eyebolts . . ..................................................... 818-15-1969 
Wing N u t s .  Thumb Screws.  and  Wing  Screws ..................................... B18.17-1968 
Lock  W!sJers ........................................................ 618.21.1-1972 
P l a i n  Washers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  827.2-1965 
Beveled  Washers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  827.4-1967 
General P. urpose  Rectongulor  Uniform  Section  Retaining  Rings ........................ 827-5-1969 

Slotted  Head  Cap  Screws. Squore Head Set Screws.  and Slotted  Headless Set Screws .......... 818.6.2-1972 

General Purpose  Semi-Tubulor  Rivets. Full Tubulor  Rivets. Split Rivets  ond  Rivet  Caps ......... 818.7-1966 

.................................................... . Plow Bolts 818.9-1958 (R 1971) 

Screw-and.Wosher  Assemblies . S e m s  ......................................... 818.13-1965 

General  Purpose  Uniform  Cross  Section  Spiral  Retaining  Rings ............................ 827.6-1972 

BINDERS  FOR  HOLDING  STANDARDS  ARE A VAl iABLE . 

A COMPLETE  LIST  OF  AMERICAN  NATIONAL  STA'NDARDS  PUBLISHED BY THE  AMERICAN  SOCIETY 
OF MECHANICAL  ENGINEERS IS OBTAINABLE  UPON  REQUEST . 
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