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Circlips

{retaining rings} I

for bores 47 2
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1

Sicherungsringe {Halteringe} fir Bohrungen; Regelausfihrung und schwere Ausfiihrung Supersedes

DIN 472 Part 1/03.65 and
DIN 472 Part 2/03.65 and
partially supersedes

DIN 995/01.70

As it is current practice in standards published by the International Organization for Standardization (IS0}, the
comma has been used throughout as a decimal marker.

Dimensions in mm
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Concept

Circlips within the meaning of this standard are retaining rings for holding structural components (e.q. rolling bearings)
in bores. They are given an eccentric shape, are fitted with spring retention in grooves and are suitable for the trans-
mission of axial forces {see in this respect clause 7).

Dimension letters, symbols
radial width of the lug
beam (radial width of circlip opposite the aperture}
distance between measuring plates for testing spirai flatness
bore diameter
groove diameter
external diameter of the circlip not under tension
mintmum symmetrical diameter of bore during fitting
diameter of the lug holes
modulus of elasticity
load-bearing capacity of groove at a yield point of the grooved material of 200 N/mm? {see subclause 7.1}
load-bearing capacity of circlip with sharp-edged abutment of the pressure part {see subclause 7.2)
load-bearing capacity of circlip for abutment with edge chamfering distance g (see subclause 7.2}
yield point
edge chamfering distance of the surface sbutting against the circlip
distance between the plates when testing conical deformation
groove width
edge margin
curvature in the groove base or test jaws
thickness of the circlip

groove depth with nominal sizes of 4, and d3
Continued on pages 2 to 12
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3 Dimensions, designation, design data
The circiips do not need conform to the illustration; only the dimensions specified must be adhered to.

unloaded
shape of ring at manufacturer’s discretion
bore
/
s
Figure 1. Figure 2.
Detail of X )
d,s 300mm ' dy =170 mm at dy= 26 mm at
manufacturer’s discretion manufacturer’s discretion

v

) AN
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Figure 3.

R}

Values for peak-tovalley height for groove base and toaded edge must be specified in each case.

Designation of a circlip for bore diameter {nominal dimension) dy = 40 mm and circtip thickness s = 1,75 mm:

Circlip DIN 472 — 40 X 1,75
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Table 1. Normal type

DIN472 Page 3

Bore Clip Groove Supplementary data 4}
diam- Y

eter Nominat
ds Weight of . 3;2[:’9?:
Nominal 5 dy a |bY) ] ds | 10?<gm d2® |m3)| ¢ ' oa | de | Fy | Fg £ | Fre | according
d:sr;;e'..n- e Rt mex. b = | oun = 6 VO Eml“ KN | %N kN D|Nt2255

s |08 |o | 87 28011 |1 0,14 84 [+009l09 102 (08| 3 | o88] 200]/05] 1,50

s |08 | °*[ 98 25131 015 | 94 +mlog /0.2 | 06| 3.7 096 200] 05 150

10 1 10,8 32| t4(12 018 10,4 1.1 102 iO,S 33| 1,08, 400!05; 2,20

1 1 11,8 33[15](1.2 031 [114 1,0 (02 los! 41| 137] 400|05] 230

12 |1 13 |*035[ 3417015 037 |125 1.1 |025] 08 48] 1.80] 400|05] 230
131 14,1 3618[15 042 [ 136 1*o11 [03 ‘09| 54| 210! 420{05] 230 8
ITRE 15.1 37(19:17 052 [146 lvonul11 o3 jo9| 62| 225; 450]{05] 230

15 |1 16,2 3702 117| as6 [157 10 103s| 11| 72| 280 500[05! 230

6 |1 17.3 38/2 (17| o060 |168 11 04 [12] 8 | 340l ssof1 | 260

17 1 183 39i21 | w7 0,65 17,8 1,1 104 1 1.2 8.8 | 3,60 6,00( 1 2,50

18 |1 19,5 41222 074 |19 19 105 |15 94| ager es50/1 | 260

19 1 205 o2l 40 [22]2 0.83 2 |,,.alk1 [05 115104 510! 680! 1 2,50

2 |1 25 *™laz]23]2 0% |z |° [+1 o5 [15[ 1.2} 5400 72001 | 250

21 |1 225 42242 100 {22 1,1 los L 15(122] 5701 760l1 | 260

z 235 a2|25{2 1,10 |23 1,9 los :15[132] 590 sool1 | 270

2 1.2 259 441282 1,42 [ 252 1.3 106 j1.8]148] 7700 139 [t | 480

% |12 |, (2692053451272 1,60 | 28,2 |+02113 106 | 181155 ]| 800] 148 | | 470

26 1,2 7% 279 47(28]|2 160 | 27.2 |wn{1.3 106 11811611 840l 1385{1 | 460

% |12 301 ag8l29|2 1.80 | 294 13 j07 | 21[179 {105 | 133 |1 | a50 o
0 |12 32,1 48(3 |2 206 |314 13 00,7 21|89 (113, 137 |1 | 460

n |12 334 52(32]25 210 | 327 13 joes| 26|20 |49 | 138 [1 | 470

2 |12 34,4 54 32]25 221 | 337 1,3 085 26206 (136 i 138 [1 | 470

34 [15 365 |-03s) 54 |33 (25| 320 |357 16 |0.85] 26! 226 {154 | 262 | 1.5] 6.30

B |15 37.8 54[34(25] 354 |37 16 1 13 [236/188 [ 269 | 15] 640

3% 15 38,8 54:35,25 3,70 38 [*0316 |1 13 | 2461194 | 264 [15] 640
EARE 398 55,36 25] 376 (39 |walre v i3 |24 [108] 270 [15] 650

38 {15 40.8 55(37|25] 390 |40 16 (1 '3 |%4 225 | 282 |15 670

40 1,75 43,5 58 (39125 4,70 42,5 1,85 1,25i 38} 278,270 446 | 2 8,30

2 |15 455 0% 05941 25| 540 |4as 185(1,26] 38 | 206 {284 | 447 |2 | 8.40]

& [1,75 48,5 62;43!25 600 |478 18501,25{ 38132 (302 437 [z | 820

LYs 1,75 £0.5 6,4j 44|25 6,10 49,5 185(1,25: 38| 33,5 |31.4 435 | 2 2,30

48 [175 51,5 6414525 670 |505 1.85{1.25] 381345 |320 | 432 |2 | s.40

N E 54.2 654,625 730 |53 215|115 | 450363 (405 | 608 [ 2 |12

52 |2 56.2 6747|258 820 |55 215015 [ 45] 379 (420 | 80252 [120

55 |2 59,2 68/5 (25| 830 |58 215015 145407 (444 [ 603 |2 [125

5 |2 60,2 6B8(51/25] 870 |59 21515 [45]| 41,7 {452 | 603 [ 2 |126

58 2 62,2 69|52, 25 10,5 61 2,315(1,5 | 45 43,5 46,7 608 |2 12,7 4
6 |2 642 |T0is[ 7354125 111 63 [*930215]15 [45i 24710483 | 810 [2 [130

62 l2 13,662 7355|258 1.2 65 |m22,15(1,5 | 45! 467 1498 | 508 {2 [t30
EERE 7.2 73156[25] 124 66 215/1,5 | 45477 506 | 608 [ 2 |130

8 125 69,2 76(58|3 14,3 68 265(1.5 | 45149 [stg 121 |25]208

s8 |25 72,5 78[61(3 16,0 71 26515 | 45| 516 [545 | 1215 | z5]21.2

A ET 74,5 78(62]3 16,5 73 26515 | 45]536i562 (119 [ 25210

72 |25 76,5 781643 18,1 75 265]15 | 451656 /580 | 1192 | 25120

s |25 79,5 78|66]3 18,8 78 26515 145|586 '600 [ 158 |25|21,0

) Dimension b shall not exceed dimension a max.
2} See subclause B.1
3} See subclause 8.2
4} The supplementary data apply only to circlips in spring steel in accordance with DIN 17 222.

Note: d4 calculated from:dy =dy — 2,10
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Tabie 1. {continued}

Bore Clip Groove Supplementary data 9}
diam-
eter f Nominal
d, : Weigh t of sizi?egsf
r:'c_vm'mai s d3 e | b ds 1022 " d?) Im3| t | n | dy | Fu| Fa £ | Frg acgording
imen- per.! per. per. 1
sion dev. dev, max.] = | min = dev. | H13 min kN kN kN | DIN 5258
78 |25 82,5 85! 683 204 | M 265[1.5 | 45| 60.1| 6823|1225 | 25| 21,8
80 |25 |2, 855 85 7 |3 20 |85 2.6511,75| 53] 62,11 74,6] 1200 [ 25| 21,8 40
82 |25 ; 87,5 857 |3 240 | 855 26511.75| 53] 841} 7661119 | 25] 21.4
8 |3 Teas 86| 72|35 253 | ass 3151,75] 53| 66,9 78,5/ 2014 {3 312
88 |3 | . 915 88 74135| 280 | 81,5(*9%53,15:1,75| 53| 689 821[ 2004 |3 {37
%0 |3 05,5 86| 78|35 31,0 | 935wm3,15{1,75] 53] 719] 840|198 [3 [
92 |3 |.0.sl 97.5] | 87| 78{35] 320, | 955 315|1,75) 53| 73,7| ss8| 20t |3 [ 320
% |3 1005|703, B8] 8if3s] 350 { 98s 31511,75| 53/ 765| BBG| 195 |3 |34
98 |3 103,5 o9 (83|35 370 {18 3150175/ 531 729 ! ;13191 {3 !ap
00 |3 105,5 9.2] 8435 380 .[1035 3,15{1,75{ 53| 805! 93.1[ 188 |3 )a08
102 4 108 95! 85|38 55.0 106 4,152 5] 82 108.8| 439 3 726 8
105 |4 12 95( 87(35 56,0 |19 415{2 |6 |85 {112 (438 |3 | 730
108 |[a li1s 951 89{35| 600 |[112 |*054415{2 {6 |88 j115 [419 |3 710
I (117 104/ 9 |[35] 645 [114 [wmmjassla |6 | 832i117 [415 [3 |70
12 |4 19 1051 9135 720 |i16 415]2 [ 6 190 [119 (a8 |3 | 720
115 |4 122 105| 93|35 745 |18 415i2 |6 [ 93 1227 [a08 |3 |72
120 |4 127 1t | 97i35] 770 (124 41512 {6 | 969|127 [306 |3 | 700
125 |4 132 11 110 |4 79.0 [129 415[2 |6 |1019)132 |385 |3 we
130 |4 137 11 [30,2] 4 820  [134 415/2 |6 11069]138 13z |3 |eg0
135 {4 142 11,2]10.5] 4 840 [139 415/2 |6 |1m5|1a3 (338 |3 ]evo
140 (4 187 |.y5 {11,2110,7] 4 875 |144 415[2 |6 |1165(148 {350 3. 1665
s |4 13,12 [T*1sl109] 4 93.0 (149 |*983(415|2 {6 (12t [153 [3:36 |3 . 650
150 |4 158 12 i11,2]4 105 155 1331525 | 75(1248 (191 [328 |3 | es0
155 |4 164 12 f11,4]4 107 160 415125 | 7.5/120.8]{206 - [ 324 ! 35 550
1650 |4 169 13 [116]4 110 165 43525 | 75|1327|212 | 321 |35 845
165 |4 174,5 13 [11,8[4 125 170 41525 i 75]137,7|219 | 319 | 35] 540
170 |4 1795 135122 4 140 175 4,15[25 | 75]1416/225 {348 | 35]59.0
176 |4 184,5 335/12,7| 4 150 180 415/25 | 7.5/1466|232 [351 [ 35| 590
180 |4 1895 14,2/132/ 4 165 185 415[25 | 75{150,2]{238 [ 247 |[as5|sas
185 [a l194,5 142137] 4 170 {190 415125 | 7.5[1552]245 {349 | 35] 590 28
189 |4 199,5 142[138} 4 175 195 41525 | 75{160,2{257 | 340 | 35575
185 14 204,5[2333014,2]13,8] 4 183 200 |, ..,0415!25 | 7.5(1652|258 330 | 35! 555
200 |4 2085 142014 |4 15 205 | ° 1415125 ; 7.5(1702/285 {325 [35]550
210 |5 2 142014 |4 270 216 515/3 19 [180,2[333 [s01 [4 |B95
220 |5 232 14214 | a 315 226 515|3 |9 [1802]348 [s574 |4 |80
IE 242 12214 |4 330 236 515/3 | 9 |2002{365 [549 [4 |80
240 |5 252 18214 |4 345 246 515(3 | 9 j2102[380 [525 |4 )775
250 |5 |, [282 13214 |a 360 256 515(3 19 (2202306 |s5084 14 | 750
20 |5 [™%ars 162/16-| 5 a7 268 515(4 |12 {226 [553 {538 {4 |®moo
270 |5 85 [235.(162(16 |5 388|278 |*3®(5351a 112 |36 [573 [s18 [4 [ 770
280 |5 295 162(16 |5 400 288 |5 95(4 |12 [245 |s593 |49 [4 [ 740
20 |5 205 16216 15 415 298 51514 12 |256 ;615 (482 [4 'S
00 |5 315 162[16 |5 435|308 515/4 112 266 636 |466 | 4 | 69.0
For 1, 2}, 3) and 4} ses page 3
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Table 2. Heavy type

DIN 472 Page b

Bore Clip Groove Supplementary data 9}

diam-

eter Npminal
4, Weight of 3;?.::
Nominal s d3 a |bN] ds 1023 " dgf) |m3| t | | dg | Fy | Fa £ | Fra according
dimen- per. per. per, w
sion dev. dev.Imax,| = | min. = dev, [ H12 min kN kN kN [ DIN 5255

20 |15 21,5 45242 1,41 21 | g.af18 |05 }1.5[105 | 540) 160 |1 | 560

2 |5 215 27| 2812 185 |23 |70 |16 Jos {15]|121| 5% 8011 | 610

24 |18 259|043 493 |2 198 | 252 16 J06 {18137 770 217 |1 | 120

25 (15 26,3 5-(31]2 2,16 22|, ,,,116 106 [18] 145 800} 2281 | 7.30

2% |15 27,9 513112 225 27,2 t:mw 05 | 181153 | 840; 216 |1 7,20

28 (15 | o | 301 53|32/ 2 2,48 20,4 16 07 |21 160|105 | 208 |1 | 700

16 |15 | %% 321 55| 33! 2 284 | 214 16 (07 J21{1ma1nz | 214 {1 | 720 9

32 15 344 57134/ 2 2,94 337 16 |085[26]20 [1a6 | 214 {1t | 730

34 {175 36,5 |7952] 59{3.7] 28 420 357 185(085| 28| 216154 | 388 [ 15 860

35 {175 37.8 6 |38]|25 4,62 a7 185(1 |3 |224 (188 | 388 [ 15| 870

37 178 398 62|39]25 473 39 ["9%*[18s5] 3 |24 |198 | 368|15| 880

3 175 40,8 633925 4,80 a0 |"M21pgsl1 |3 |247|225 | 383|15]| 9.0

0 |2 435 65,3925 5,38 42,5 215(1.25{ 38| 263 [270 | 584 ({2 |09

2 |2 a55(2059 671 4.1 | 2.8 6,18 445 215{125/38) 279|284 | 585 |2 [110

45 |2 485 7 |43] 25 6,86 475 215[1,25) 38| 303 (302 | 565 (2 [107

41 |2 |-5s| 505 7284235 700 | 495 215{1.25| 381319314 | 570 |2 |08

50 |25 54,2 75(26!25 9,15 53 265(15 | 45| 342 (405 | 985 |2 |10

52 |25 58,2 7714725 102 55 265|15 |45]358 (420 | 946 |2 (188

55 [25. 59,2 8 [5 jas5| 104 58 265|155 |a5|382 (444 | 947 |2 [108

60 |3 642 85/54])25| 166 83 315[15 |45 4211483 [ 137 |2 [202 40

62 |3 66,2 86|55]25 16,8 65 |*2?91315)15 |45|439 1498 [ 137 |2 (22

65 |3 69,2{.512| 87583 17.2 88 |msni315(15 | 45| 467|518 | 174 | 25300

63 |2 i.008| 725 88|61 |3 192 71 315[15 | 45| 495|545 | 1745 | 25 [308

70 |3 745 g |s2]3 19,8 73 315[15 [ 45511 (562 [ 171 | 25|203

72 |3 76,5 932|643 21,7 76 3,15(15 { 455271580 | 172 | 25|%03

75 |3 79,5 93|66 2 22,6 78 315[15 |45 (555600 [ 170 | 25|303

B0 |4 " 85,5 85|7 |3 35,2 835 4151,75{ 5360 [746 | 308 | 25|560

85 |4 90,5 o7|72]|as| 3ss 85| . 1415(175/53|646/795 [358 |3 |550

90 {4 |5, [ 9s5)-a010 |76]35] 415 835| 0 1415/175]53 |69 1840 | 354 |3 |560 a5

95 (4 1005 103(81|3s| 487 98,5 415(1,75| 53| 734|886 | 347 |3 (860 | -
100 [a 108,5 105|/84|35] s07 1035 4,151,751 53 (78 |[931 [ 338 |3 |[550

For 1), 2), 3} and 4} see page 3
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4 Matenial
C 67, C 75 or Ck 75 spring steel in accordance with DIN 17 222 {at manufacturer's discretion)
Table 3 applies in respect of the hardness:

Table 3.
Nominal diameter of
circlip Hardness
over up to
- 48 470 to 580 Vickers hardness {corresponding to 47 to 54 Rockwell C hardness)
48 200 435 to 530 Vickers hardness {corresponding to 44 to 51 Rockwell C hardness)
200 300 390 to 470 Vickers hardness (corresponding to 40 to 47 Rockwell C hardness)
Hardness values converted in accordance with DIN 50 150

Other materials on agreement.

5 Finish
Circlips must be without burr.

Circlips are normally supplied corrosion-proof in accordance with table 4 (at manufacturer's discretion). No special
details concerning this condition on delivery must be stated in the designation of a circlip.

Table 4. Anti-corrosion treatment of circlips

5:::' "Type of anti-corrosion treatment Corrosion resistance
Phosphatized and oiled in accord- .
1 ance with DIN 50 942 No sign of corrosion permissible
Symbol: Znphr...f after 8 hours of exposure
— salt spray test according to
2 Blackened and oiled DINS0021 — S5
{thermally or chemicaliy)
Burnished and oiled in accord- Protection factor i dance
. ith _ rotection in accorn
3 o IEZ':'SO 938 with DIN 50 938, December 1973
ocess ¢ edition, subclause 5.2.
Symbol: br A f

If a particular anti-corrosion treatment is required which is different from that specified in table 4, the designation of the
circlip must be supplemented accordingly. C
For platings, the symbols according 1o DIN 267 Part 9 apply, e.qg.:

Circlip DIN 472 — 40 X 1,75 — A3K

In the case of mass plating of circlips in a drum or bell, it is not possible to maintain closely toleranced plating thicknesses.

Attention is drawn to DIN 267 Part 9 regarding the danger of hydrogen-induced delayed brittie fractures in the case of
circlips with electroplated surface protection.

The upper limit of the circlip thickness s may be exceeded according to the film thickness of the plating required in the
case of circlips with electroplated surface protection. This must be taken into account when designing the groove.
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6 Testing
6.1 Testing the material

Vickers hardness test in accordance with DIN 50 133 Part 1.
Rockwel} hardness test in accordance with DIN 50 103 Part 1.

In cases of doubt, the Vickers hardness test applies.

6.2 Bend and fracture test

The testing of the circlip for ductility must be carried out in accordance with figure 4,

3ge

7
//A

Figure 4. Bend test

DIN 472 Page7

One half of the circlip is clamped between two jaws, of which one has a radius equal to the thickness of the circlip. The
circlip is bent through 30° by repeated light hammer Dlows or with a lever, following which there must be no fractures or
cracks in the circlip. The circlip is then further bent untii fracture occurs. The fracture surface must reveal a fine-grained

structure.

6.3 Testing the deformation

6.3.1 Testing the conical deformation
The circlip is placed between two paratlet plates and loaded in accordance with figure 5. The dlstance h — s measured

under force F must not exceed the maximum value stated in table 5.

F

Figure 5. Testing the conical deformation

Table 5.
Nominal diameter Force FinN+£5%
of circli —_
P Normal Heavy h=s
over up 1o type type max.
- 22 30 60
22 38 40 8D b X0,03
38 82 60 120
82 150 160
80 b X 0,02
150 300 150 300
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6.3.2 Testing the spiral flatness
The circlip must fall through two parallel, perpendicular plates with a clearance of ¢ in accordance with table 6.

___lL.E_n_...
Z N
ZEN
»/ ‘\\
A [
N
7, AN
///' S Table 6.
SR - ]
A/ \‘\_ Nominal diameter
AN of circiip c
-HEN
//x A over up to
;_ § - 100 15X%s
AN 00 - - 18Xs
RN
211NN
AN

™ il

Figure 6. Testing the spiral flatness

6.4 Testing the function (permanent set and grip test}

The circlip must be inserted five times into a cone with a diameter of 0,99 4d, i in accordance with figure 14 and must then
be fitted into a bore with maximum groove diameter d, where it must be held under its own weight.

6.5 Acceptance testing
For the acceptance testing the principles for testing and acceptance in accordance with DIN 267 Part 5 apply.
Table 7 applies to the features, while for the acceptable quality level table 8 applies.

Table 7.
Features
Circlip thickness s
Circlip external diameter dg
Conical deformation
Spiral flatness
Function {set and grip)
Table 8.
Acceptable quality level AGQL 1)
for testing of for testing for
features faulty pants
. 1 1.5
1) See DIN 40 080

If other sampling plans are to be applied, this must be agreed at the time of ordering.
For hardness testing DIN 267 Part 5, April 1968 edition, clause 5 applies.
In case of circlips, the hardness test shall he regarded as a destructive test.

7 Load-bearing capacity

A circlip connection requires separate calculations for the Ioad-baaring capacity of the groove F'N ang for the load-
bearing capacity of the circlip Fg. In #ach case the weaker part is that which applies. The load-bearing capacities [Fy, Fa,
FR,) listed in clause 3 contain no safaty neither against yielding under static load nar against fatigue fracture under fluc-
tuating load. Thera is at least twice the level of safety against fracture under staue load.
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7.1 Load-bearing capacity of groove Fyy

The load-bearing capacity of the groove Fy in clause 3 applies for a yield point of the material in the region of the bore
groove of R, = 200 N/mm?2 as well as for the given nominal groove depths ¢ and edge rmargins n.

The load-bearing capacity-F;q for deviating groove depths t’ {resulting from deviating bore diameters d, and/or deviating
groove diameters d2) and vield points Ry, |previously a}) is directly proportional to the groove depth and the yield

point: v R
Fy=Fy- — kil
t 200

7.2 Load-bearing capacity of circlip Fy
The load-bearing capacity of the circlip Fr in accordance with clause 3 applies to a sharp-edged abutment of the pressing
machine part {see figure 7}.

Circlip Circlip
/4% v
FINS / AN
™
N S
Figure 7. Sharp-edged abutment Figure 8. Abutment with edge chamfering dlstance

{chamtering or rounding)

The values Fg apply to an abutment with an edge chamfering distance g {see figure 8).

The two values Fp and Fp, apply to circlip materials with a modulus of elasticity {E-Modutus) of 210 000 N/mm?2, If
circlips of a different material with a different E-modulus E', are used, then, for conversion, the load-bearing capacny of
the cirdlip is directly proportional to the modulus of elasticity:

El
Fly = Fg oo
B R 0000
F' = F ...._..L
Rz TRE 910000

If the existing edge chamfering distance g' deviates from the values in clause 3, then, for conversion, the load-bearing
capacity of the circlip is indirectly proportional to the edge chamfering distance:

PE
F'ngFRK?

Note: If F}',‘ with small values of g’ is greater than Fg, then Fy applies.

If the existing forces, because of too great an edge chamfering distance, cannot be accommodated, then a sharp-edged
abutment must be created by means of a supporting ring in accordance with DIN 988 (see figure 9).

Ve
/// Supporting ring

Z§ Circlip

Figure 9. Sharp-edged abutment at the circlip using a supporting ring

8 Shape of groove

8.1 Groove diameter d,
The groove diameters d; specified in clause 3 are selected so that the circlips are seated in the groove with pretension.
Note: Larger groove diameters are possible if pretension can be dispensed with, The upper limit is: dy max. =dg min.
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8.2 Groove widthm

As a rule, for the groove widths specified in table 1 and table 2, the tolerance zone H13 applies. With unilaterat power

transmission, the grooves can be widened and/or chamfered towards the unloaded side. The groove width has no influ-

ence on the load-bearing capacity of the circlip connection. Groove shapes and groove widths specified in-house are

therefore possible.

If the circlip is to be subjected to alternate power transmission on both groove edges, the groove width m must as far as
. possible, e.g. also by reducing the telerance, be matched to the circlip thickness s. (For groove shapes, see figure 10 ta

744 74
\ N

Figure 10. Figure 11,

7 7
\

Z

N

Figure 12. - ) Figure 13.

8.3 Shape of groove base

A square shape is the normal type of groove base (see figure 10). The radius r on the load side must not exceed 0,3s.
Other successful shapes of groove are shown in figure 11 to figure 13. In the case of a sharp-edged square groove, the
notch sensitivity of the material used produces a corresponding fatigue notch factor.

9 Fitting the circlip
Phiers in accordance with DIN 5256 shall be preferred for fitting the circlips.
When fitting, make absolutely sure that the circlips are not overstrained i.e. are not squeezed further together than is

necessary for insertion into the bore. If necessary, pliers with closing restriction (set screw) shali be used. The safest
protection against overstretching is fitting with the aid of cones (see figure 14).

Pressure bolt
/

—

Circlip

Cone

Groove
| _—Housing

1
Gz X

|
I
Figure 14. Fitting with cones

L

57



01-10-29; 1:37PM; ; ) , # £0-108

DIN 472 Page 11

Standards referred to

DIN 267 Part5 Bolts, screws, nuts and similar threaded and formed parts; technical deiivery conditions; tasting and
. acceptance

DIN 267 Part9 Fasteners; technical delivery conditions; components with electroplated coatings

DIN 988 Shim rings and supporting rings

DIN 5256 Pliers for circlips for bores

DIN 17 222 Cold rolled steei strip for springs; technical delivery conditions

DIN 40 080 Procedures and tables for random sampling using gqualitative features (sampling by attributes)

DIN 50 021 Corrosion tests; spray tests with different sodium chloride solutions

DIN 50 103 Part 1 Testing of metallic materials; Rockwell hardness testing, C, A, B, F methods

DINSO 133 Part 1 Testing of metallic materials; Vickers hardness testing, test load range: 49 N to 980 N
{Skp to 100 kp)

DIN 50 150 Testing of steel and cast steel; conversion table for Vickers hardness, Brinell hardness, Rockwell
hardness and tensile strength

DiIN 50938 Burnishing of iron material; procedural principles, symbols and test methods

DiN 50 942 Phosphatizing of metals; procedural principies, symbaols and test methods

Further standards

DIN 471 Circlips (retaining rings) for shafts; normal type and heavy type
DIN 883 Circlips with lugs (retaining rings) for shafts

DIN 984 Circlips with lugs (retaining rings) for bores

DIN 5254 Pliers for circlips for shafts

DIN 6799 Lock washers for shafts

Previous editions

DIN 472 12.41, 11.42, 01.52, 01.54x; DIN 471 and 472 Supplement 1: 01.45, 03.54x; DIN 472 Part 1: 03.65:;
DIN 472 Part 2: 03.65; DIN 995: 01.70.

Amendments

The following amendments have been made as compared with DIN 472 Part 1, March 1965 edition, DIN 472 Part 2,
March 1965 edition and BIN 995, January 1970 edition:

a) standards combined

b} contents revised and extended {see Explanations),

Explanations

The present revised edition of DIN 472 supersedes DIN 472 Part 1 and Part 2 and parts of DIN 995 where these concern
circlips for bores, This inclusion of several standards within one standard and supplemented by technical delivery condi-
tions and guidelines for fitting has produced a whole and complete standard which can be applied without the inclusion
of additional standards. The following exptanations are given with respect to this standard.

Re Title

The term “{retaining rings}"” has been added to the title of the standard. The old designation “circlips” has been retained,
although these components are used only for the axial retention of components in bores and have no locking action. The
organizational problems associated with a general change in designation desirable for the sake of clarity were, because of
the wide distribution of these standards, also rated as more important than the danger of misunderstood information on
the part of the standards user due to an inappropriate title.

Ra Clause 1 Concept
This clause was included in order 1o prevent possible errors in the application and function of the parts resulting from the
designation,

Re Clause 2 Dimension letters, symbols
Clause 2 lists and describes the dimension letters and symbols used in the standard.
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Re Clause 3 Dimensions, designation, design data
This clause contains the dimensions of the circlips of normal type and heavy type. Required design data have been added.
The dimensions of the circlips or their tolerances have been corrected slightly in a few cases without any danger thereby
of replacement difficulties.
Two types of circlip have been shown. The second type of circlip shape {included as an additional option has been used for
some years. In certain fields it has had manufacturing advantages. The application and function of the circlips do not

. differ from the type previously represented in this standard (lefthand iflustration).
Toleranced dimensions for the shape and position of the bore groove have been included at the request of the users.
These specifications apply to the general application of circlips. Other internal specifications may be used for individual
cases. bn the main, this applies also to the groove surfaces for which no generally valid regulations were able to be given in
this standard.
The possibility of reducing the number of types of circlips, also possibly by means of main and subsidiary series for the
bore diameters, has been thoroughly examined. But no technically feasible solution was able to be found, since practi-
cally all sizes with varying datum points are in use as a result of the already mentioned wide range of application. It was
also not possible to offer a selection according to rolling bearing diameters.

Re Clause 4 Material -
Details of the material have been modified. Three materials have been selacted as the most usual from DIN 17 222. Other
materials must be agreed by the parties concerned.

Re Clause 5 Finish 3

Details of the finish have been extended and adapted to present conditions. With electroplated circlips, the danger of
hydrogen embrittlement is relatively great and requires special attention within the meaning of DIN 267 Part 8. Partic-
ular reference has therefore been made to DIN 267 Part 9, According to this standard, the situation is approximately as
follows: ’ :

In order to avaid hydrogen-induced delayed brittle fractures in the electroplated surface protection of circlips, the

. galvani¢ treatment and heat treatment before and after electroplating must be selected so that only a small amont of
hydrogen is taken up in the pickling and galvanic treatment and this hydrogen is furthermore driven off again to a large
extent. . ‘ . _ i
Normally, detayed brittie fractures can be avoided by these measures. If brittle fractures must be avaided with specific,
statistical certainty, the taking of appropriate quantities of random samples is recommended followed by fatigue testing
of these samples over 48 hours at room temperature; the circlips must thereby be loaded up to the bore diameter d,.

Re Ciause & Testing

Clause 6 covering the testing of circlips is new to the standard. It specifies tests which are required for the assessment of
the mechanical and functional properties of circlips. The contents of this clause resuits from the experience of manufac-
turers and users and correspond to the general applications for circlips.

This also applies to the details of acceptance testing given in subclause 6.5. These details are based on DIN 267 Part 5.
Special agreements are not thereby exciuded.

Re Clause 7 Load-bearing capacity

Clause 7 contains details of the calculation of the load-bearing capacities of circlips and indicates how the extended data
given in tables 1 and 2 have arisen. These data refer only to normal applications but clausa 7 gives the principles for cal-
culating the load-bearing capacities also for other applications.

Re Clause B Shape of groove

Varicus possibilities are presented in clause 8 for the shape of the grooves for circlips and these are also applicable from
an economic standpoint. Decisions on appropriate shapes must be made on an individuai basis.

Re Clause 9 Fitting the circlip

Clause 9 recommends the use of cones for fitting circlips. This type of fitting is of particular advantage in bulk manufac-
turing. :
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