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Design of Mating Parts
The “tops” of the corrugations (The I.D. on AN style rings, or the O.D. on 
BN rings) are formed with a rounded contour, which assists as a lead-in 
edge during assembly. It is very important that the lead-in edge of  
the mating part is contoured with a generous radius or a shallow (15⁰) 
chamfer. Sharp corners on the lead-in edge could dig in and mar the  
Tolerance Ring, sacrificing performance.

Best results of assembling mating parts are achieved by using an arbor 
or hydraulic press and fixturing the parts to hold them squarely in place 
during assembly. Except for very light duty rings, aligning the parts by  
hand and/or hammering the assembly together jeopardizes alignment 
and performance. If misalignment occurs during assembly, there is a  
tendency for the lead-in edge of the mating part to flatten corrugations  
in one area of the Tolerance Ring, resulting in reduction of ring integrity.

When using the centered arrangement, a small radius and adequate 
groove width should be used to ensure that the Tolerance Ring may be 
properly seated on the cylindrical surface.

Mounting Choices

CENTERED ARRANGEMENT
This arrangement provides a groove in the housing for AN rings or a groove 
on the shaft for BN rings. These grooves capture the ring axially on both sides 
and simplify assembly. When the shoulder (stepped) diameter is held close  
to the nominal diameter, the following advantages occur:

• Improved alignment of parts during installation

• Improved concentricity due to low radial clearance at the shoulder 

Excessive radial loads and shock loads can be accommodated since the  
Tolerance Ring is protected in its own cavity. The corrugations will deflect  
until the shoulder or stepped diameter contacts the mating member.  
Additional loading will be transmitted through the step, and will not act to 
further deflect or crush the corrugations.

PILOTED (HALF-CENTERED) ARRANGEMENT
This arrangement is similar to the centered configuration, at a lower cost.  
With the exception of piloting for alignment, this method may provide the  
advantages of the centered arrangement when the stepped diameter is held 
close to the nominal diameter of the mating component.

FREE ARRANGEMENT
This arrangement will not provide axial 
support to the ring in either direction,  
so the assembly machine must be  
fixtured to “back up” or axially locate  
the ring temporarily while the mating 
components are assembled. The  
Tolerance Ring will be subjected to all 
radial loading and should be selected 
with appropriate capacity.

Assembly with Multiple Rings
When an application requires a greater radial 
load capacity, torque capacity, or width than 
may be provided by a single Tolerance Ring, 
more than one ring may be used. It is  
necessary to separate the rings by a flange  
or shoulder to prevent the rings from  
overlapping.

re=.010 max for dia <2”
    =.020 max for dia > 2”
bmin =(3 x re) + ring width

b
b

re

re

Groove in shaft O.D.               Groove in housing bore

Design
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BN 5 X 6 C

AN 125 075 S 2

 

DIAMETER: mm or x.xx”

 

INCH SERIES = blank 

METRIC SERIES = X

 

MATERIAL: 
S = 301 Stainless Steel 

C = Carbon Steel 

H = Hastelloy 

M = Monel

 

SAMPLE PART NUMBER IDENTIFICATION: 
BN 5 X 6 C 	 BN series, 5 mm DIA, 6 mm width, carbon steel 
AN 125075 S2 	 AN series, 1-1/4” DIA, 3/4” width, stainless, special

 

WIDTH: mm or xx”

 

DESIGNATES SPECIAL DESIGN

 

SERIES: AN, ANL, BN

Part Identification Chart

APPROXIMATE SIZE RANGE OF STANDARD RINGS

Diameter 
Rings

.18”/.29” 
4.5mm/7.5mm

.31”/.73” 
8mm/18mm

.5+” 
12.7mm

.70”/1.23” 
19mm/30mm

.1.25”+ 
32mm+

2”+
51mm+ 

3”+ 
82mm+

5”+ 
125mm

Ring 
Widths 

Available

1/4”, 5/16”, 3/8”, 

7/16”, 1/2”, 5/8”, 

5mm, 6mm

1/4”, 5/16”, 3/8”, 

1/2”, 5/8”, 3/4”, 

4mm, 5mm, 

6mm, 8mm

4mm, 5mm, 6, 7, 

8, 10mm, 14mm, 

15mm

1/4”, 3/8”, 1/2”, 5/8”, 

3/4”, 1”, 1-1/8”, 6mm, 

7mm, 8mm, 9mm, 

10mm, 13mm, 16mm, 

22mm

1/4”, 3/8”, 1/2”, 5/8”, 3/4”, 
7/8”, 1”, 1-1/4”, 1-1/2” 7mm, 
10mm, 11mm, 12mm, 
13mm, 14mm, 15mm,16mm, 
17mm, 18mm, 19mm, 
20mm, 21mm, 30mm

10mm, 

15mm, 

16mm

19mm, 

21mm
1/2”, 5/8”, 

12mm

Pitch .059”, 1.25mm .984”, 3.5mm .1236”, 3.14mm

This Pitch is ANL 
Version Only

.1378”, 3.5mm .1968”, 5mm .248”, 

6.3mm

.2953”, 

7.5mm

.370”, 

9.4mm

Material 
Thickness

.006”, 0.15mm .008”, .2mm .004”, 0.10mm .012”, .3mm .016”, 0.40mm 0.020”, 

0.50mm

0.024”, 

0.60mm

0.028”, 

0.70mm

Types of Tolerance Rings
Tolerance Rings are typically made in three varieties: 
AN, ANL, and BN. The appropriate ring for your  
application will depend on such factors as assembly 
procedure, which part is a “nominal” diameter, and 
which part may be more readily modified to accept 
the Tolerance Ring in the design.



8

0.236
0.250
0.236
0.250
0.250
0.250
0.250
0.250

0.250
0.197
0.250
0.236
0.250
0.276
0.500
0.500
0.472
0.500
0.512
0.500
0.500
0.433
0.500
0.500
0.472
0.500
0.512
0.500
0.551
0.500
0.500

0.157
0.188
0.236
0.250
0.313
0.375
0.438
0.500

0.625
0.630
0.688
0.748
0.750
0.866
0.875
1.000
1.102
1.125
1.181
1.250
1.375
1.378
1.500
1.563
1.575
1.625
1.654
1.750
1.850
1.875
2.000

4 mm
3/16

6 mm
1/4

5/16
3/8

7/16
1/2

5/8
16 mm
11/16

19 mm
3/4

22 mm
7/8
1

28 mm
1 1/8

30 mm
1 1/4
1 3/8

35 mm
1 1/2

1 9/16
40 mm
1 5/8

42 mm
1 3/4

47 mm
1 7/8

2

0.195
0.226
0.274
0.289
0.370
0.433
0.495
0.558

0.683
0.688
0.746
0.826
0.828
0.944
0.953
1.078
1.181
1.203
1.259
1.328
1.453
1.456
1.578
1.641
1.653
1.703
1.731
1.828
1.928
1.953
2.097

0.156
0.187
0.235
0.249
0.312
0.374
0.437
0.498

0.623
0.628
0.686
0.746
0.748
0.864
0.873
0.998
1.100
1.123
1.179
1.248
1.373
1.376
1.498
1.561
1.573
1.623
1.652
1.748
1.848
1.873
1.998

0.195
0.226
0.274
0.289
0.370
0.433
0.495
0.558

0.683
0.688
0.746
0.826
0.828
0.944
0.953
1.078
1.181
1.203
1.259
1.328
1.453
1.456
1.578
1.641
1.653
1.703
1.731
1.828
1.928
1.953
2.097

0.032
0.032
0.032
0.032
0.048
0.048
0.048
0.048

0.048
0.048
0.048
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.080

0.039
0.039
0.039
0.039
0.058
0.058
0.058
0.058

0.058
0.058
0.058
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.098

20
23
30
45
65

190
230
270

320
250
370
420
440
550

1200
1300
1330
1440
1400

890
1040

820
1100
1100
1000
1200
1200
1200
1400
1300
1100

0.190
0.219
0.269
0.283
0.362
0.424
0.487
0.549

0.674
0.678
0.737
0.814
0.816
0.932
0.941
1.066
1.168
1.188
1.247
1.316
1.441
1.444
1.566
1.629
1.641
1.691
1.720
1.816
1.916
1.941
2.082

0.192
0.221
0.270
0.285
0.364
0.426
0.489
0.552

0.677
0.682
0.740
0.817
0.819
0.935
0.944
1.069
1.171
1.192
1.250
1.320
1.445
1.448
1.570
1.633
1.645
1.695
1.724
1.820
1.920
1.945
2.087

0.193
0.224
0.273
0.287
0.368
0.430
0.492
0.555

0.680
0.685
0.743
0.823
0.825
0.941
0.950
1.075
1.177
1.199
1.256
1.324
1.449
1.452
1.574
1.637
1.649
1.699
1.727
1.824
1.924
1.949
2.092

d
nominal

d
(in)

w2
(in)

PART
NUMBER

d min
(in)

D max
(in)

RADIAL
CAPACITY

(lbs)

DIAMETRAL 2

CLEARANCE

TYPICAL BORE
FOR BEARING

MOUNT

AN4X8C
AN018025C
AN6X6C
AN025025C
AN031025C
AN037025S
AN043025S
AN050025S

AN062025S
AN16X5S
AN068025S
AN19X6S
AN075025S
AN22X7S
AN087050S
AN100050S
AN28X12S
AN112050S
AN30X13S
AN125050S
AN137050S
AN35X11S
AN150050S
AN156050S
AN40X12S
AN162050S
AN42X13S
AN175050S
AN47X14S
AN187050S
AN200050S

G2
(in)

G1
(in)

D max
(in)

D min
(in)

D min
(in)

D max
(in)

TYPICAL BORE
FOR TORQUE

3
4
6
9

11
21
25
50

75
58

100
98
115
220
325
425
525
530
640
530
650
550
795
860
835
940
890
1110
1360
1240
1175

2
3
4
4
7
15
18
25

37
30
50
60
70
135
200
260
325
330
390
410
500
290
420
460
445
500
475
590
720
660
675

TORQUE
CAPACITY

@ G1 3

(in-lbs)
TC

(in-lbs)

d

W

dD

Free
arrangement

Centered
arrangement

AN RINGS

Corrugations face inward on AN and 
ANL rings. Corrugation heights range 
from .014” to .049”for most rings.

AN Series Rings
The AN style ring is “open” in the free state so 
that when installed inside a bore the ring will 
conform to that bore and be self retaining. If 
used with the centered or half-centered arrange-
ment no further handling of the ring is necessary 
during assembly of the mating machine parts. 
When used with the free arrangement, the ring 

must be supported axially during assembly of the mating machine parts.

The AN style is cut to length so as to fit outside a “nominal” circumference.  
Examples for use of the AN style include mounting a bearing outer race, or  
mounting a fan or pulley to a shaft of common inch or metric diameter.
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PART
NUMBER

BRG W
W

(in)

BRG O.D.
d

(in)
BEARING
NUMBER

TYPICAL BORE
FOR BEARING

MOUNT

R3

R4
34

35
38/608

R6
6000
6001
R8

6200
6201

6202/6300
6301
6203
6302

6204/6303
6205/6304
6206/6305
6305W
6207
6306
6208
6307
6209
6210
6308
6211

6309
6212

1/2
5/8

16 mm

19 mm
22 mm

7/8
26 mm
28 mm
1-1/8

30 mm
32 mm
35 mm
37 mm
40 mm
42 mm
47 mm
52 mm
62 mm
62 mm
72 mm
72 mm
80 mm
80 mm
85 mm
90 mm
90 mm

100 mm

100 mm
110 mm

0.5000

0.6250
0.6299

0.7480
0.8661
0.8750
1.0236
1.1024
1.1250
1.1811
1.2598
1.3780
1.4567
1.5748
1.6535
1.8504
2.0472
2.4409
2.4409
2.8346
2.8346
3.1496
3.1496
3.3465
3.5433
3.5433
3.9370

3.9370
4.3307

0.1960
0.1960

0.1969

0.2362
0.2756
0.2500
0.3150
0.3150
0.2500
0.3543
0.3937
0.4331
0.4724
0.4724
0.5118
0.5512
0.5906
0.6299
0.9055
0.6693
0.7480
0.7087
0.8268
0.7480
0.7874
0.9055
0.8268

0.9843
0.8661

0.558

0.683
0.688

0.826
0.944
0.953
1.101
1.181
1.203
1.259
1.338
1.456
1.535
1.653
1.731
1.928
2.145
2.538
2.538
2.913
2.913
3.227
3.227
3.425
3.621
3.621
4.054

4.015
4.409

0.555

0.680
0.685

0.823
0.941
0.950
1.098
1.177
1.199
1.256
1.334
1.452
1.531
1.649
1.727
1.924
2.140
2.533
2.533
2.910
2.910
3.224
3.224
3.422
3.618
3.618
4.051

4.012
4.406

180

250
250

420
550
580
770
840
720
980
670
820
900

1000
1200
1400
1600
2000
3600
2900
3600
3250
4000
4300
4550
5350
5100

6550
6525

RADIAL
CAPACITY

(lbs)
PART

NUMBER

BRG W
W

(in)

BRG O.D.
d

(in)

TYPICAL BORE
FOR BEARING

MOUNT

6310
6213
6311
6214

6215
6312
6216
6313
6217
6314
6218
6315
6316
6317
6318

110 mm
120 mm
120 mm
125 mm
130 mm
130 mm
140 mm
140 mm
150 mm
150 mm
160 mm
160 mm
170 mm
180 mm
190 mm

4.3307
4.7244
4.7244
4.9213

5.1181
5.1181
5.5118
5.5118
5.9055
5.9055
6.2992
6.2992
6.6929
7.0866
7.4803

1.0630
0.9055
1.1417
0.9449
0.9843
1.2205
1.0236
1.2992
1.1024
1.3780
1.1811
1.4567
1.5354
1.6142
1.6929

4.409
4.802
4.802
4.999

5.196
5.196
5.590
5.590
5.983
5.983
6.377
6.377
6.770
7.164
7.558

4.406
4.799
4.799
4.996

5.193
5.193
5.587
5.587
5.980
5.980
6.374
6.374
6.767
5.161
7.555

AN110X25S9
AN120X22S9
AN120X25S9
AN125X22S9

AN130X25S9
AN130X31S9
AN140X25S9
AN140X33S9
AN150X25S9
AN150X33S9
AN160X25S9
AN160X33S9
AN170X39S9
AN180X39S9
AN190X39S9

BEARING
NUMBER

R3

R4

34
21104

35
608/38
608/38
6203

1/2

5/8

16 mm
11/16

19 mm
22 mm
22 mm
40 mm

0.5000

0.6250

0.6299
0.6875
0.7480
0.8661
0.8661
1.5748

0.1960

0.1960

0.1969
0.3125
0.2362
0.2756
0.2756
0.4724

0.527

0.652

0.657
0.716
0.775
0.892
0.892
1.602

0.525

0.650

0.655
0.714
0.773
0.890
0.890
1.600

7190
7190
7950
7480

8550
10500
9200
12200
9950

13000
10550
13950
17250
19000
20500

RADIAL
CAPACITY

(lbs)
PART

NUMBER

BRG W
W

(in)

BRG O.D.
d

(in)
BEARING
NUMBER

6

8

8
11
10
13
21
45

ANL RINGS

d
Nominal

AN12.7X5S

AN16X5S
AN16X5S

AN19X6S
AN22X7S
AN087025S
AN26X8S
AN28X8S
AN112025S
AN30X9S
AN32X10S
AN35X11S
AN37X12S
AN40X12S
AN42X13S
AN47X14S
AN52X15S
AN62X16S
AN62X23S9
AN72X17S9
AN72X19S9
AN80X17S9
AN80X20S9
AN85X19S9
AN90X20S9
AN90X22S9
AN100X21S9

AN100X25S9
AN110X22S9

D min
(in)

D max
(in)

RADIAL
CAPACITY

(lbs)
d

nominal
D min

(in)
D max

(in)

D min
(in)

D max
(in)

TYPICAL BORE
FOR BEARING

MOUNT

ANL12.7X5S

ANL16X5S

ANL16X5S
ANL17.5X8S
ANL19X6S
ANL22X7S
ANL22X10S
ANL40X12S

d
nominal

Designed for light duty, ANL rings have .014” 
corrugation height standard and use .004”  
to .006” thick material.

AN RINGS (cont’d)

AN & ANL Series Rings

The ANL style may be described 
as a very light duty AN style 
ring. It is often characteristic of 
this ring to not have a circular 
shape in the free state.
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0.150
0.160
0.200
0.213
0.256
0.259
0.320
0.339
0.417
0.445
0.508
0.535
0.570
0.614
0.632
0.675
0.713
0.800
0.862
0.910
0.925
1.050
1.107
1.112
1.175
1.301
1.304
1.426
1.501
1.551
1.676
1.926

0.250
0.236
0.236
0.250
0.250
0.197
0.250
0.276
0.197
0.250
0.250
0.236
0.250
0.472
0.375
0.500
0.472
0.500
0.500
0.472
0.500
0.500
0.512
0.875
0.750
0.688
0.669
0.750
0.551
1.000
1.000
1.000

0.188
0.197
0.236
0.250
0.313
0.315
0.375
0.394
0.472
0.500
0.563
0.591
0.625
0.669
0.688
0.750
0.787
0.875
0.938
0.984
1.000
1.125
1.181
1.188
1.250
1.375
1.378
1.500
1.575
1.625
1.750
2.000

3/16
5 mm
6 mm

1/4
5/16

8 mm
3/8

10 mm
12 mm

1/2
9/16

15 mm
5/8

17 mm
11/16

3/4
20 mm

7/8
15/16

25 mm
1

1 1/8
30 mm
1 3/16
1 1/4
1 3/8

35 mm
1 1/2

40 mm
1 5/8
1 3/4

2

0.149
0.159
0.198
0.211
0.254
0.257
0.317
0.336
0.414
0.442
0.505
0.532
0.567
0.611
0.629
0.672
0.710
0.797
0.859
0.907
0.922
1.047
1.104
1.109
1.172
1.297
1.300
1.422
1.497
1.547
1.672
1.922

0.149
0.159
0.198
0.211
0.254
0.257
0.317
0.336
0.414
0.442
0.505
0.532
0.567
0.611
0.629
0.672
0.710
0.797
0.859
0.907
0.922
1.047
1.104
1.109
1.172
1.297
1.300
1.422
1.497
1.547
1.672
1.922

0.189
0.198
0.237
0.251
0.314
0.316
0.376
0.395
0.473
0.501
0.564
0.592
0.627
0.671
0.690
0.752
0.789
0.877
0.940
0.986
1.002
1.127
1.183
1.190
1.252
1.377
1.380
1.502
1.577
1.627
1.752
2.002

0.032
0.032
0.032
0.032
0.048
0.048
0.048
0.048
0.048
0.048
0.048
0.048
0.048
0.048
0.048
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066
0.066

0.039
0.039
0.039
0.039
0.058
0.058
0.058
0.058
0.058
0.058
0.058
0.058
0.058
0.058
0.058
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078
0.078

50
50
85

105
55

125
190
200
200
240
240
270
300
640
510
880
840

1000
1125
1100
1200
1300
1400
2500
1200
1170
1220
1500
1200
2200
2400
2700

0.153
0.162
0.201
0.215
0.262
0.264
0.323
0.342
0.420
0.448
0.511
0.539
0.573
0.617
0.636
0.681
0.718
0.806
0.869
0.915
0.931
1.056
1.112
1.119
1.181
1.305
1.308
1.430
1.505
1.555
1.680
1.931

0.155
0.164
0.203
0.217
0.264
0.266
0.326
0.345
0.423
0.451
0.514
0.542
0.576
0.620
0.639
0.684
0.721
0.809
0.872
0.918
0.934
1.059
1.115
1.122
1.184
1.309
1.312
1.434
1.509
1.559
1.684
1.934

D
nominal

D
(in)

W1

(in)
PART

NUMBER
d min

(in)
D max

(in)

DIAMETRAL 2

CLEARANCE

TYPICAL O.D.
FOR BEARING

MOUNT

TYPICAL O.D.
FOR TORQUE

d max
(in)

d min
(in)

d max
(in)

d min
(in)

1.8
2
2
4
8
5
12
17
18
21
28
30
38
92
80
120
110
185
245
170
245
315
340
700
450
410
415
595
450
955
1115
1775

3
3
4
7
11
9
21
24
31
37
47
49
75

185
160
200
175
300
405
275
400
515
550
1150
740
770
785
1120
850

1800
2100
2900

TORQUE
CAPACITY

(in-lbs)

RADIAL
CAPACITY

(lbs)

BN018025C
BN5X6C
BN6X6C
BN025025C
BN031025C
BN8X5S
BN037025S
BN10X7S
BN12X5S
BN050025S
BN056025S
BN15X6S
BN062025S
BN17X12S
BN068037S
BN075050S
BN20X12S
BN087050S
BN093050S
BN25X12S
BN100050S
BN112050S
BN30X13S
BN118087S
BN125075S
BN137068S
BN35X17S
BN150075S
BN40X14S
BN162100S
BN175100S
BN200100S

(in) (in)
TC

(in-lbs)

D

W

dD

Free
arrangement

Centered
arrangement

The free-state shape of the BN ring may  
be overlapped or may have a slight  
gap, but the ring should always be self-  
retaining to the specified shaft diameter.

BN RINGS

BN Series Rings
BN style rings have a free-state diameter 
smaller than the shaft diameter over which 
they are to be installed, so that when mounted 
to the shaft the rings conform to and become 
self-retaining on the shaft. If used with the 
centered or halfcentered arrangement, the 
ring will snap into the groove and no further 

handling of the ring is necessary. If used with the free arrangement, the ring must be 
axially supported during assembly of the mating parts.

The BN ring is cut to fit inside a nominal circumference. Examples for use of the BN 
ring include mounting a bearing inner race to a shaft, or assemblies in which modi-
fication of the shaft is more practical than modifying the bore of the outer member.



Your Domestic Source for Quality, Custom Engineered 
Tolerance Rings
Since 1961, USA Tolerance Rings has been producing tolerance rings for numerous 
industries. We’ve remained a flexible company that specializes in custom solutions for 
our clients’ specific engineering needs. In addition to custom design rings, we carry a 
number of stock ring sizes for various applications.

USA Tolerance Rings is the ONLY domestic producer of tolerance rings. All of the rings 
we sell are made in-house at our NJ facility by our trained technicians. We respond to 
customers, large and small, with efficient, courteous service and with rapid turnaround 
of sample parts and with development testing in customer components. This offers 
a level of precision and quality control that few can offer, while delivering fast turn 
around and shipping. This benefits clients working on prototypes as well as projects 
with domestic parts-sourcing requirements.

Working with Us
USA Tolerance Rings is not just a parts supplier, we’re a design solutions partner. Our 
in-house engineers work with you to source the exact ring to meet your specific needs 
and goals. When customers present us with a bearing or part assembly problem, we 
analyze the design and develop engineered solutions that work for the manufacturing 
and design requirements. We’ve worked with various industries over the years and offer 
proven experience and realistic expectations on our products.

Join the ranks of the thousands of customers, who, when confronted with a design 
problem made the fortunate discovery of USA TOLERANCE RINGS- an exceptional 
company; an exceptional product.

Learn more about us at:

USATOLERANCERINGS.COM


