
NEEOLE ROLLERS, ACCESSOR/ES 
NEEDLE/CYLINDRICAL ROLLERS 

Overview: Loase needle and cylindrical rollers are mainly used as bearing rolling elements to 

reduce friction and torque in rotating and pivoting applications. However, these precision rollers 

have many other uses, such as shatts or locating pins. 

• Catalogue range: Diameters from 1 mm (0.0394 in) to 15 mm (0.5906 in). 
Lengths from 2.5 mm (0.0984 in) to 69 mm (2.7165 in). 

• Markets: Vehicle and industrial transmissions, universal joints, and two-cycle engines. 

• Features: Cylindrical and needle sizes are available. Needle rollers are available with 
flat and rounded-ends; metric series needle rollers available in Grade 2, 3 or 5. 

• Benefits: Provide the maximum load-carrying capacity, within the smallest envelope, 
ata low cost. 

METRIC INNER RINGS 

Overview: lnner rings are made from bearing-quality steel, and their O.O. and bore are precision

ground. They function as the inner raceway for a needle roller bearing by providing a surface 

that meets all shatt raceway design requirements (hardness, surface finish, roundness, etc.). 

• Catalogue range: 5 mm (0.1969 in) bore to 180 mm (7.0866 in) 
outer diameter. 

• Markets: Automotive, truck, power transmissions, and industrial 
applications. 

• Features: Available with and without chamfers, sorne are 
available with a profiled outer diameter. 

• Benefits: When it is not practica! to manufacture the shatt to 
raceway quality, an inner ring allows a customer to 
obtain acceptable bearing performance. 
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D 
Standard lnner Rings far Needle Rol/er Bearings -
Metric Nominal Oimensions 

Prefix 
JR inner ring far use with caged metric needle roller bearing 

JRZ inner ring without mounting chamfers 
IM inner ring far use with metric needle roller bearings 

JRZ 

[ff@ 

25 X 30 xl1s1 
10 14 é 

JS1 

Bore Diameter 
25 =25 mm 

Outer Diameter 
14= 14 mm 

Width 
18=18mm 

Suffix 
JS1 lubrication hole 

P ISO 492 toleranced 
inner ring 

Extra Wide lnner Rings far 
Needle Roller Bearings -
Metric Nominal Oimensions 

Series 
10 10 series 
20 20 series 

220 
30 30 series Width 
31 31 series 25 =25 mm 

BIC 20 25 
Prefix 
BIC inner ring with oil hole for use with metric 

needle roller bearings 
BIG, BIP, BIK extra wide inner ring far use 

with metric needle roller bearings 
BICG extra wide inner ring with oil hole far use 

with metric needle roller bearings 
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lnner Rings for Ful/ Complement Needle Roller Bearings -
Metric Nominal Dimensions 

Prefix 
IM inner ring fer use with metric 

needle roller bearings 
IMC inner ring with oil hole fer use with 

metric needle roller bearings 

IM 

Series 
190 190 series 
206 206 series 
49 49 series 

Width (190,206 Series) 
25= 25 mm 

190 25 Bore Size (49 Series) 
00= 10 mm 

49 

10 
Bore Diameter 
10= 10 mm 

O 3 1------------l 

14 16 
Width 
16= 16 mm 

01 = 12 mm 
02=15mm 
03 = 17 mm 
bore code x 5 = 
bore size (mm) 

R6 

Outer Diameter 
14= 14 mm 

Suffix 
R6 crowned raceway 

Loase Rollers -
Metric Nominal Dimensions 

Prefix 
NRO metric needle roller 

.A rounded-end design 

.B flat-end design 
ZRO metric cylindrical roller 

Suffix 
G2 needle roller grade 

NRO 1,5 X 11,8 G2 
Nominal Diameter 
1,5 = 1.5 mm 

Nominal Length 
11,8 = 11.8 mm 
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NEEDLE ROLLER BEARINGS 

NEEDLE ROLLERS - METRJC SERIES 

Flat-End 

Rounded-End 

ce 

Fig. B8-1. Metric Series needle rollers 

Needle rollers are made from rolling bearing-quality steel, hardened 
to 60-64 HRC or equivalent. Nominal metric needle rollers in various 
grades are standardized at national and international levels. The 
grades determine the dimensional and form tolerances ofthe needle 
rollers. Metric series needle rollers may differ by their end form: 
type A has rounded-end and type B has flat-ends. JTEKT prefers 
to supply needle roller in the most economical flat-end, or type B 
design, in G2 grade. Metric series needle rollers oftype A also may 
be made available on request and in other G3 or G5 grades. 

METRIC SERIES NEEDLE ROLLER DIMENSIONS 

Nominally metric needle rollers, conforming to the lnternational 
Standard ISO 3096, are shown in Table B8-2 on page B-8-8. The 
symbols u sed in Table B8-2 on page B-8-8, as well as in subsequent 
tables and figures, are summarized in Table B8-5 on page B-8-10. 
Needle rollers with flat-ends, which are the preferred design, are 
shown in Table B8-2 on page B-8-8. Chamfer dimension limits are 
also shown, the use of which results in the maximum possible 
effective contact length between roller and raceway. Yet, the relief 
at the needle roller ends help to reduce stress concentration -
resulting in more uniform stress distribution, optimum load ratings, 
and longer life. 

Every needle roller gage is separately packed, and packages are 
marked accordingly. 

B-8-6 NEEDLE RDLLER BEARINGS 

REFERENCE STANDARD$ ARE: 
• ISO 3096- rolling bearings - needle rollers -

dimensions and tolerances. 

• DIN 5402 - rolling bearing components -
needle rollers. 

EXAMPLE OF METRIC SERIES NEEDLE ROLLER 
DESIGNATION ANO PACKAGE MARKING: 

NRO.B1,5x13,8G2 
M2M4 

NRO - Needle roller 
.B - Flat-end needle rollers 

1,5 - Nominal diameter Dw = 1.500 mm 
13,8 - Nominal length Lw = 13.800 mm 

G2 - Needle roller grade 
M2M4 - Deviation of needle roller gage -2.000/-4.000 µm 

The actual finished diameter is between 1.496 and 1.498 mm. 

In the marking ofthe needle roller gage, P identifies zero (O) or plus 
(+), and M identifies minus (-). lf a shipment of needle rollers of 
the same size comprises several boxes, each box contains needle 
rollers of the same grade. The gag e may varyfrom boxto box. Each 
individual box, however, contains needle rollers of the particular 
gage identified on the box. 
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Needle Rollers, Accessories 

METRIC SERIES NEEDLE ROLLER TOLERANCES 

Table B8-1. Variation of Gage Lot Diameter, Preferred Gages and Circularity Deviation (values in 11ml 

Variation of Gag e Gages 
Grade Lot Diameter High/Low Deviation of Mean Diameters 

VowL Max. Dwmp 

2 2 Max. o 
1 

-1 

1 

-2 -3 

1 

-4 

1 

-5 -6 

1 

-7 

1 

-8 
Min. -2 -3 -4 -5 -6 -7 -8 -9 -10 

3 3 Max. o 
1 

-1.5 -3 

1 

-4.5 -6 

1 

-7 
Min. -3 -4.5 -6 -7.5 -9 -10 

5 5 Max. o -3 -5 
Min. -5 -8 -10 

Note 1 - Toleran ce values apply only al the middle of the needle roller length. 
Note 2 - Needle rollers of any nominal dimensions and any of the quoted grades will be supplied sub-divided into the gages listed in Table B8-1 at our option, 
if nothing to the contrary is agreed u pon al the time of ordering. 

Circularity 
Deviation 

Max. 

1 

1.5 

2.5 
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NEEDLE ROLLER BEARINGS 

Table B8-2. Dimensions of metric series needle rollers 

Dw Lw Wt. ísmin. 1 
Needle Roller 1000 pes Chamfer Dimension Limits 

Dia. Length Designation Approx. Rad. Axial 

Dw Lw Wt. ísmin. 1 
Needle Roller 1000 pes Chamfer Dimension Limits 

Dia. Length Designation Approx. Rad. Axial 

mm mm kg mm mm mm mm mm kg mm mm mm 
in in lbs in in in in in lbs in in in 

D 
1.5 5.8 NRO.B1,5x5,8G2 0.080 0.1 0.6 0.8 

0.0591 0.228 0.176 0.004 0.024 0.031 

1.5 6.8 NR0.81.5x6,8G2 0.094 0.1 0.6 0.8 
0.0591 0.268 0.207 0.004 0.024 0.031 

1.5 7.8 NRO.B1.5x7,8G2 0.108 0.1 0.6 0.8 
0.0591 0.307 0.238 0.004 0.024 0.031 

1.5 9.8 NRO.B1,5x9,8G2 0.136 0.1 0.6 0.8 
0.0591 0.386 0.300 0.004 0.024 0.031 

3.5 11.8 NR0.83,5x11,8G2 0.910 0.3 0.8 1.0 
0.1378 0.465 2.006 0.012 0.031 0.039 

3.5 13.8 NR0.83,5x13,8G2 1.040 0.3 0.8 1.0 
0.1378 0.543 2.293 0.012 0.031 0.039 

3.5 15.8 NR0.83,5x15,8G2 1.190 0.3 0.8 1.0 
0.1378 0.622 2.624 0.012 0.031 0.039 

3.5 17.8 NR0.83,5x17,8G2 1.340 0.3 0.8 1.0 
0.1378 0.701 2.954 0.012 0.031 0.039 

1.5 11.8 NRO.B1,5x11,8G2 0.164 0.1 0.6 0.8 
0.0591 0.465 0.362 0.004 0.024 0.031 

3.5 21.8 NR0.83,5x21,8G2 1.640 0.3 0.8 1.0 
0.1378 0.858 3.616 0.012 0.031 0.039 

1.5 13.8 NRO.B1,5x13,8G2 0.191 0.1 0.6 0.8 
0.0591 0.543 0.421 0.004 0.024 0.031 

3.5 23.8 NR0.83,5x23,8G2 1.850 0.3 0.8 1.0 
0.1378 0.937 4.079 0.012 0.031 0.039 

2 7.8 NR0.82x7,8G2 0.190 0.2 0.6 0.8 
0.0787 0.307 0.419 0.008 0.024 0.031 

3.5 25.8 NR0.83,5x25,8G2 1.950 0.3 0.8 1.0 
0.1378 1.016 4.299 0.012 0.031 0.039 

2 9.8 NR0.82x9,8G2 0.240 0.2 0.6 0.8 
0.0787 0.386 0.529 0.008 0.024 0.031 

3.5 29.8 NR0.83,5x29,8G2 2.250 0.3 0.8 1.0 
0.1378 1.173 4.960 0.012 0.031 0.039 

2 11.8 NRO.B2x11,8G2 0.290 0.2 0.6 0.8 
0.0787 0.465 0.639 0.008 0.024 0.031 

3.5 34.8 NR0.83,5x34,8G2 2.650 0.3 0.8 1.0 
0.1378 1.370 5.842 0.012 0.031 0.039 

2 13.8 NRO.B2x13,8G2 0.340 0.2 0.6 0.8 
0.0787 0.543 0.750 0.008 0.024 0.031 

4 11.8 NR0.84x11,8G2 1.600 0.3 0.8 1.0 
0.1575 0.465 3.527 0.012 0.031 0.039 

2 15.8 NRO.B2x15,8G2 0.390 0.2 0.6 0.8 
0.0787 0.622 0.860 0.008 0.024 0.031 

4 13.8 NR0.84x13,8G2 1.360 0.3 0.8 1.0 
0.1575 0.543 2.998 0.012 0.031 0.039 

2 17.8 NRO.B2x17,8G2 0.440 0.2 0.6 0.8 
0.0787 0.701 0.970 0.008 0.024 0.031 

4 15.8 NR0.84x15,8G2 1.550 0.3 0.8 1.0 
0.1575 0.622 3.417 0.012 0.031 0.039 

2 19.8 NRO.B2x19,8G2 0.490 0.2 0.6 0.8 
0.0787 0.780 1.080 0.008 0.024 0.031 

4 17.8 NR0.84x17,8G2 1.750 0.3 0.8 1.0 
0.1575 0.701 3.858 0.012 0.031 0.039 

2 21.8 NRO.B2x21,8G2 0.540 0.2 0.6 0.8 
0.0787 0.858 1.190 0.008 0.024 0.031 

4 19.8 NR0.84x19,8G2 1.950 0.3 0.8 1.0 
0.1575 0.780 4.299 0.012 0.031 0.039 

2.5 7.8 NRO.B2,5x7,8G2 0.300 0.2 0.6 0.8 
0.0984 0.307 0.661 0.008 0.024 0.031 

4 21.8 NR0.84x21,8G2 2.150 0.3 0.8 1.0 
0.1575 0.858 4.740 0.012 0.031 0.039 

2.5 9.8 NRO.B2,5x9,8G2 0.380 0.2 0.6 0.8 
0.0984 0.386 0.838 0.008 0.024 0.031 

4 23.8 NR0.84x23,8G2 2.350 0.3 0.8 1.0 
0.1575 0.937 5.181 0.012 0.031 0.039 

2.5 11.8 NRO.B2,5x11,8G2 0.450 0.2 0.6 0.8 
0.0984 0.465 0.992 0.008 0.024 0.031 

4 25.8 NR0.84x25,8G2 2.550 0.3 0.8 1.0 
0.1575 1.016 5.622 0.012 0.031 0.039 

2.5 13.8 NRO.B2,5x13,8G2 0.530 0.2 0.6 0.8 
0.0984 0.543 1.168 0.008 0.024 0.031 

4 27.8 NR0.84x27,8G2 2.740 0.3 0.8 1.0 
0.1575 1.094 6.041 0.012 0.031 0.039 

2.5 15.8 NRO.B2,5x15,8G2 0.610 0.2 0.6 0.8 
0.0984 0.622 1.345 0.008 0.024 0.031 

4 29.8 NR0.84x29,8G2 2.950 0.3 0.8 1.0 
0.1575 1.173 6.504 0.012 0.031 0.039 

2.5 17.8 NRO.B2,5x17,8G2 0.690 0.2 0.6 0.8 
0.0984 0.701 1.521 0.008 0.024 0.031 

4 34.8 NR0.84x34,8G2 3.400 0.3 0.8 1.0 
0.1575 1.370 7.496 0.012 0.031 0.039 

2.5 19.8 NRO.B2,5x19,8G2 0.760 0.2 0.6 0.8 
0.0984 0.780 1.676 0.008 0.024 0.031 

4 39.8 NR0.84x39,8G2 3.900 0.3 0.8 1.0 
0.1575 1.567 8.598 0.012 0.031 0.039 

2.5 21.8 NRO.B2,5x21,8G2 0.840 0.2 0.6 0.8 
0.0984 0.858 1.852 0.008 0.024 0.031 

5 15.8 NR0.85x15,8G2 2.430 0.3 0.8 1.0 
0.1969 0.622 5.357 0.012 0.031 0.039 

2.5 23.8 NRO.B2,5x23,8G2 0.920 0.2 0.6 0.8 
0.0984 0.937 2.028 0.008 0.024 0.031 

5 19.8 NR0.85x19,8G2 3.050 0.3 0.8 1.0 
0.1969 0.780 6.724 0.012 0.031 0.039 

3 9.8 NR0.83x9,8G2 0.540 0.2 0.6 0.8 
0.1181 0.386 1.190 0.008 0.024 0.031 

5 21.8 NR0.85x21,8G2 3.360 0.3 0.8 1.0 
0.1969 0.858 7.408 0.012 0.031 0.039 

3 11.8 NR0.83x11,8G2 0.650 0.2 0.6 0.8 
0.1181 0.465 1.433 0.008 0.024 0.031 

5 23.8 NR0.85x23,8G2 3.670 0.3 0.8 1.0 
0.1969 0.937 8.091 0.012 0.031 0.039 

3 13.8 NR0.83x13,8G2 0.760 0.2 0.6 0.8 
0.1181 0.543 1.676 0.008 0.024 0.031 

5 25.8 NR0.85x25,8G2 3.980 0.3 0.8 1.0 
0.1969 1.016 8.774 0.012 0.031 0.039 

3 15.8 NRO.B3x15,8G2 0.870 0.2 0.6 0.8 
0.1181 0.622 1.918 0.008 0.024 0.031 

5 27.8 NR0.85x27,8G2 4.290 0.3 0.8 1.0 
0.1969 1.094 9.458 0.012 0.031 0.039 

3 17.8 NR0.83x17,8G2 0.990 0.2 0.6 0.8 
0.1181 0.701 2.183 0.008 0.024 0.031 

5 29.8 NR0.85x29,8G2 4.600 0.3 0.8 1.0 
0.1969 1.173 10.141 0.012 0.031 0.039 

3 19.8 NR0.83x19,8G2 1.100 0.2 0.6 0.8 
0.1181 0.780 2.425 0.008 0.024 0.031 

5 34.8 NR0.85x34,8G2 5.400 0.3 0.8 1.0 
0.1969 1.370 11.905 0.012 0.031 0.039 

3 21.8 NR0.83x21,8G2 1.210 0.2 0.6 0.8 
0.1181 0.858 2.668 0.008 0.024 0.031 

5 39.8 NR0.85x39,8G2 6.150 0.3 0.8 1.0 
0.1969 1.567 13.558 0.012 0.031 0.039 

3 23.8 NR0.83x23,8G2 1.320 0.2 0.6 0.8 
0.1181 0.937 2.910 0.008 0.024 0.031 

5 49.8 NR0.85x49,8G2 7.500 0.3 0.8 1.0 
0.1969 1.961 16.535 0.012 0.031 0.039 

3 25.8 NR0.83x25,8G2 1.430 0.2 0.6 0.8 
0.1181 1.016 3.153 0.008 0.024 0.031 

6 17.8 NR0.86x17,8G2 3.950 0.3 0.8 1.0 
0.2362 0.701 8.708 0.012 0.031 0.039 

3 27.8 NR0.83x27,8G2 1.540 0.2 0.6 0.8 
0.1181 1.094 3.395 0.008 0.024 0.031 
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END FORM TOLERANCES 
Table B8-3 specifies the applicable end configuration for rounded 
end and flat end needle rollers of all grades. 

Table B8-3. End configuration limits for metric needle rollers 

Rounded End Nominal Flat End Needle Rollers 
Needle Rollers Diameters Chamfer Dimension Limits 

End Radius of Needle Roller (Dimensions in millimeters) 

RW… Dw rs min.… rs max. 

Min. Max. > 3 Radial Axial 

— 1 0.1 0.6 0.8 
D… L…, 1 1.5 0.1 0.6 0.8 
í ? 1.5 3 0.2 0.6 0.8 

3 6 0.3 0.8 1 

("The chamfer of a needle roller shall clear a fillet radius equal to rs min.. which should 
also be considered for designs using rounded end needle rollers. 

NEEDLE ROLLER LENGTH TOLERANCE 
Tolerances on the length LW for needle rollers of all grades: h13, 
see Table B8-4. 

Table B8-4. Tolerances for needle roller length, nominal metric 
needle rollers 

Nominal Length, Lw mm Tolerance Limits mm 
(ISO h13) 

> 5 Max. | Min. 

3 6 0 -0.18 
6 10 0 -0.22 

10 18 0 -0.27 
18 30 0 -0.33 
30 50 0 -0.39 

Needle Rollers, Accessories 

DESIGN CALCULATIONS FOR NEEDLE 
ROLLER BEARING COMPLEMENTS 
In the majority offull complement needle roller applications, needle 
roller complements of less than 35 needle rollers per row and a ratio 
of length to diameter between 4:1 and 8:1, is advantageous. Other 
combinations of quantity and length-to-diameter ratios of needle 
rollers have been used successfully. Specific design requirements 
usually dictate the appropriate selection. 

In general, needle roller complements for rotating motion should 
employ a smaller number of large diameter needle rollers, while 
needle roller complements subjected to oscillating motion 
(especially under high loads) should employ a large number of 
smaller diameter needle rollers. 

Oscillating applications with small angular travel encourage the 
development of fretting corrosion. The best performance under 
these conditions has been achieved by using the largest practical 
number of small diameter needle rollers. 

CALCULATION OF RACEWAY DIAMETERS 
The calculation of inner and outer raceway diameters may be 
carried out using either the formula given in Table B8-5 on page 
B-8-10 orthe raceway calculation form in Table 38-6 on page B-8- 
10. To assist the designer in making these calculations, the values 
of K, required for calculation of needle roller complements of six 
through 60 needle rollers, are listed in Table B8-7 on page B-8-10. 
Values of K, for other numbers of needle rollers, can be calculated 
using the formulas given in Table B8-5 on page B-8-10. 

Table B8-8 on page B-8-11 lists the suggested values for minimum 
radial internal clearance (Gr min.) and the minimum circumferential 
clearance divided byn (cc min/7c), to be used for calculating needle 
roller complements for normal rotating applications — where the 
speeds, loads and shaft deflections are moderate. 

Applications with poor lubrication, unusual motion, large 
misalignment, raceway distortions, load reversals, high speeds, 
etc., cannot be characterized as normal rotating applications. These 
miscellaneous applications require adjustment of the minimum 
clearances, listed in Table 38-8 on page B-8-11. The factors in 
Table 38-9 on page B-8-11 may be used for general guidance 
in the adjustment of minimal clearances. For any of the listed 
miscellaneous applications or any application where abnormal 
factors such as those listed above exist, and particularly when the 
inner raceway diameter will exceed 50.000 mm (1.9685 in), consult 
your representative for design assistance. 
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NEEDLE ROLLER BEARINGS 

Table B8-5. Design factors for needle rollers 

z Number of needle rollers per bearing path 

K Chordal factor, K = 1/sin (180º/ZI 

ce Total circumferential clearance. See Tables B8-8 and B8-9 on page B-8-11 
for CCmin fn values. 

Gr Radial interna! clearance. See Tables B8-8 and B8-9 on page B-8-11 for 
Gr min values 

Dpw Pitch diameter: 

Dpw = KDw max. + (ce min./nl = E min. -Dw max. 
= F max. + Gr min. + Dw max. 

E Outer raceway bore diameter: 

Em;n.= Dpw+ Dwmax. = (K+ l)Dwmax. + (ccm;n/TI) 
= F max. + Gr min. + 2Dw max. 

F lnner raceway di a meter: 

F max. = Dpw - Dw max. -Gr min. 
= (K-1 )Dw ma~ + (ce m;n/TII • Gr m;n. 
= E min. - 2Dw max. - Gr min. 

Dw Nominal needle roller diameter 

Dw, Needle roller diameter applicable in the calculation 
of load ratings: 

Dwe = Dpw - F max. -Gr min. 
Dpw - ce min./ TI 

K 

= F max. + Grmin. - (ce min/TI) 
(K-1) 

= E min. _ Dpw= E min. - CC min./TT 

(K+1) 

Lw Overall needle roller length 

Rw End radius, rounded-end needle roller 

r, Comer rounding, flat-end needle roller 

Lw, Needle roller length applicable in the calculation 
of load ratings, for rounded-end needle rollers: 

Lwe = Lw max. - (Lw max. - ✓Lw max. 2 - Dwe2) 

For flat-end needle rollers: 
Lwe = Lw max. - (2rs minJ 

Note: lf length of contact of the needle roller with the raceway is reduced because of 
undercuts, chamfers, etc. - Lw, mus! be reduced correspondingly 

RACEWAY O/AMETER TOLERANCES 
Tables B8-10 and B8-11 on page B-8-11 lists the recommended 
tolerancesthat should be applied to the dimensions forthe maximum 
inner raceway and mínimum outer raceway diameter after they 
have been calculated using the information given in Table B8-5 or 
Table B8-6. 

Table B8-6. Raceway calculation form 

Step Source Design factor mm(in) 

1 Given Dw, needle roller 3.000 max. (0.1181 max.) 
diameter 

2 Table B8-7 K, for 30 needle rollers 9.56677 

3 (1)x(2) KDw 28.700 (1.1299) 

4 Table B8-8 on ccm;n/IT = 0.127 mm 0.127 min. (0.005 min.) 
page B-8-11 (0.005 in) 

5 (3) +(4) Dpw pitch diameter 28.827 (1.1349) 

6 Given Dw, needle roller 3.000 max. (0.1181 max.) 
diameter 

7 (5)- (6) 25.827 (1.0168) 

8 Table B8-8 on Gr, radial 0.013 min. (0.0005 min.) 
page B-8-11 clearance 

9 (7)- (8) F, inner raceway 25.814 max. (1.0163 max.) 
diameter 25.805 min.I1I (1.0159 min.) 

10 (5) + (6) E, outer raceway 31.827 min. (1.2530 min.) 
diameter 31.843 max.I1I(1.2536 max.) 

111 Tolerance from Tables B8-10 and B8-11 on page B-8-11. 

Table B8-7. K values 

K values K values K values K values K values K values 

z K z K z K z K z K z K 

2.00000 16 5.12583 26 8.29623 36 11.47371 46 14.65364 56 17.86471 

2.30476 17 5.44219 27 8.61379 37 11.79163 47 14.97171 57 18.15285 

2.61313 18 5.75877 28 8.93140 38 12.10957 48 15.28979 58 18.47100 

2.92380 19 6.07553 29 9.24907 39 12.42752 49 15.60788 59 18.78916 

10 3.23607 20 6.39245 30 9.56677 40 12.74549 50 15.92597 60 19.10732 

11 3.54947 21 6.70951 31 9.88452 41 13.06348 51 16.24408 

12 3.86370 22 7.02667 32 10.20230 42 13.38149 52 16.56219 

13 4.17858 23 7.34394 33 10.52011 43 13.69951 53 16.88031 

14 4.49396 24 7.66130 34 10.83795 44 14.01754 54 17.19843 

15 4.80973 25 7.97873 35 11.15582 45 14.33559 55 17.51657 
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CLEARANCES IN NEEDLE ROLLER COMPLEMENTS 

Needle rollers, supplied in bulk, are generally used far full 
complement assemblies. Successful operation of a full complement 
of needle rollers not only requires careful selection of radial interna! 
clearance, but more importantly, depends on proper circumferential 
clearance - ar the total clearance between needle rollers. 

Needle roller guidance, in a full complement assembly, depends 
largely on contact between needle rollers. Too little circumferential 
clearance causes overheating. Too much circumferential clearance 
in a heavily loaded full complement of needle rollers causes loss 
of needle roller guidance and results in needle roller skew and 
resultant end thrusting. 

Control of radial clearance and circumferential clearance is 
influenced by the needle roller diameter tolerance, as well as the 
tolerances of the inner and outer raceway diameters. 

Table B8-8. Mínimum clearances, normal rotating applications 
F 

Nominal lnner Raceway Diameter 
CCminln Grmin. mm 

in 

> s mm mm 
in in 

3 0.025 0.006 
0.1181 0.0010 0.0002 

3 6 0.102 0.008 
0.1181 0.2362 0.0040 0.0003 

6 10 0.127 0.009 
0.2362 0.3937 0.0050 0.0004 

10 18 0.127 0.011 
0.3937 0.7087 0.0050 0.0004 

18 30 0.127 0.013 
0.7087 1.1811 0.0050 0.0005 

30 50 0.127 0.016 
1.1811 1.9685 0.0050 0.0006 

50 80 0.127 0.019 
1.9685 3.1496 0.0050 0.0007 

80 120 0.127 0.022 
3.1496 4.7244 0.0050 0.0009 

Table B8-9. Minimum clearances, miscellaneous applications 

Application ce min./TT Grmin. 

universal joint 1f3•normal ½•normal 

transmission pilot normal 3 • normal 

constan! mesh gear 0.2 • roller dia. normal 

transmission planet normal normal 

crank pin fortwo cycle engine 5 • normal 7 • normal 

Needle Rollers, Accessories 

END CLEARANCE 

The total needle roller end clearance, ar endplay, normally should 
be 0.20 mm (0.008 in) mínimum per path of needle rollers. 

Table B8-10. Recommended inner raceway diameter tolerances 
F Tolerance Limits 

Nominal lnner Raceway Diameter (ISO h5) 
mm mm 
in in 

> s Max. Min. 

3 6 o -0.0ll!i 
0.1181 0.2362 o -0.0002 

6 10 o -0.006 
0.2362 0.3937 o -0.0002 

10 18 o -0.008 
0.3937 0.7087 o -0.0003 

18 30 o -0.009 
0.7087 1.1811 o -0.0004 

30 50 o -0.011 
1.1811 1.9685 o -0.0004 

50 80 o -0.013 
1.9685 3.1496 o -0.0005 

80 120 o -0.015 
3.1496 4.7244 o -0.0006 

Table B8-11. Recommended outer raceway bore diameter tolerances 
E Tolerance Limits 

Nominal Outer Raceway Bore Diameter (ISO H6) 
mm mm 
in in 

> s Max. Min. 

3 6 0.008 o 
0.1181 0.2362 0.0003 o 

6 10 0.009 o 
0.2362 0.3937 0.0004 o 

10 18 0.011 o 
0.3937 0.7087 0.0004 o 

18 30 0.013 o 
0.7087 1.1811 0.0005 o 

30 50 0.016 o 
1.1811 1.9685 0.0006 o 

50 80 0.019 o 
1.9685 3.1496 0.0007 o 

80 120 0.022 o 
3.1496 4.7244 0.0009 o 
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LOAD RATING ANO LIFE CALCULATJONS 
FOR FULL COMPLEMENTS OF NEEDLE 
ROLLERS 
8efore selecting the quantity and size of needle rollers to be used 
in a needle roller complement, it is usually necessary to calculate 
the load rating required using the applied load, speed and desired 
lite. For a review of bearing size selection, see the engineering 
section of the this catalog. 

8ecause it is not practica! to tabulate the dynamic and static load 
ratings for the great number of needle roller complements that can 
be assembled by using different quantities, diameters and lengths 
of rollers, formulae are provided for the necessary calculations. 
See Tables 88-3 and 88-4 on page 8-8-9 and Table 88-5 on page 
8-8-10 for calculation of Lwe. 

For convenience, val u es off e and values of Z3l4 have been combined 
into single factors (fe Z3/4). These factors, for a wide range of roller 
complements, are tabulated in Table 88-12. 

B-8-12 NEEDLE ROLLER BEARINGS 

z 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

Table B8-12. Values of fe 23/4 for metric units 

fe z314 kN · units z fe z314 kN • units 

mm mm 
in in 

0.267 34 1.288 
0.0105 0.0507 

0.336 35 1.310 
0.0132 0.0516 

0.400 36 1.331 
0.0158 0.0524 

0.459 37 1.353 
0.0181 0.0533 

0.514 38 1.374 
0.0202 0.0541 

0.565 39 1.394 
0.0222 0.0549 

0.613 40 1.415 
0.0241 0.0557 

0.658 41 1.435 
0.0259 0.0565 

0.701 42 1.454 
0.0276 0.0572 

0.742 43 1.474 
0.0292 0.0580 

0.781 44 1.493 
0.0308 0.0588 

0.818 45 1.512 
0.0322 0.0595 

0.853 46 1.531 
0.0336 0.0603 

0.887 47 1.549 
0.0349 0.0610 

0.919 48 1.568 
0.0362 0.0617 

0.951 49 1.586 
0.0374 0.0624 

0.981 50 1.604 
0.0386 0.0632 

1.011 51 1.621 
0.0398 0.0638 

1.039 52 1.639 
0.0409 0.0645 

1.067 53 1.656 
0.0420 0.0652 

1.094 54 1.673 
0.0430 0.0659 

1.120 55 1.690 
0.0441 0.0665 

1.145 56 1.707 
0.0451 0.0672 

1.170 57 1.724 
0.0461 0.0679 

1.195 58 1.740 
0.0471 0.0685 

1.219 59 1.757 
0.0480 0.0692 

1.242 60 1.773 
0.0489 0.0698 

1.265 
0.0498 
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BASIC DYNAMIC LOAD RATINGS 

The basic dynamic load rating C, far any roller bearing, can be 

calculated from the formula: 
C = fc(ilweCOS a) 7/9 Z 3/4Dwe 29/27 

Where: 

fe = a factor which depends on the geometry of the 
bearing components, the accuracy to which the 

various components are made, and the material. 
Maximum values are listed in such standards as 
ISO 281 and USA ANSI-ABMA Standard 11. 

= number of rows of rollers in any one bearing. 

a = nominal angle of contact. Since a= O far a radial 
roller bearing, cosa = 1. 

Other symbols are explained in Table B8-5 on page B-8-10. 

Far single-path radial roller bearings, where i = 1 and cosa= 1, the 
basic dynamic load rating formula can be written as: 

C =fez 3/4 Lwe 7/9 Dwe 29/27 

Example: 

Calculate the basic dynamic load rating far a full complement of 
28 flat-end rollers, 3.000 mm (0.1181 in) diameter and 17.800 mm 

(0.7008 in) length. 
C = fcZ3/4Lwe7/9Dwe 29/27 

fcZ 314fromTable B8-12on page B-8-12= 1.145 

Dw029/27 = 329/27 = 3.254 

Lwe = 17.8- 0.4 = 17.4 mm (see Table B8-5 on page B-8-10) 

Lwe 7/9 = 17.4 7/9 = 9.223 

C = 1.145x9.223x3.254 = 34.4 kN 

When a couple load (overturning moment) is imposed on a single 

row of needle rollers, the resulting u neven distribution of load can 
seriously affect bearing lite. In such cases, two rows of needle 

rollers are generally suggested. 

Your representative should be consulted befare a final selection of 

a needle roller complement is made. 

Needle Rollers, Accessories 

BASIC STATIC LOAD RATING 

The basic static load rating (Col far any roller bearing, including 
needle roller bearings, can be calculated from the following 

formula included in ISO 76, USA ANSI-ABMA Standard 11, and 
other Standards: 

Where: 

Ca = to(l - DweCOS a )iZLweDwe C0S a 
Dpw 

fo = 0.044 when kilo-newton and 
millimeter units are used. 

Dpw = pitch di a meter of the needle roller 
complement (mm). 

= number of rows of rollers in any one 
bearing. 

a = nominal angle of contact. Since a= O 
far radial roller bearing, cosa = 1. 

The other symbols are described in Table B8-5 on page B-8-10. 
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NEEDLE ROLLERS - JNCH SERIES 

Flat-end 

1 l.,, 1 _J_ 

+1. I '¡ 

Rounded-end 

Fig. B8-2. lnch series needle rollers 

INTRODUCTION 

Befare selecting a specific needle roller complement, the 
engineering section should be reviewed for detailed information 
concerning: 

• Bearing type selection. 

• Bearing life and reliability. 

• Definition of load ratings. 

• Life and load relationships. 

• Effect of raceway hardness. 

• Example of life calculation. 

• Lubrication. 

• Shaft design. 

• Housing design. 

In addition to these general considerations, material which 
follows should also be reviewed when selecting a needle roller 
complement. 

Standard inch series needle rollers are furnished in two styles -
rounded-end or the most economical design: flat-end. Materials, 
dimensions and tolerances for standard needle rollers are specified 
in this section. 

When required, needle rollers having spherical ends, conical ends, 
trunnion ends or crank pin ends, as well as other end designs, can 
be furnished. Your representative should be consulted befare final 
needle roller selection is made. 

INCH SERIES - NEEDLE ROLLER DIMENSIONS 

Needle rollers are made from rolling-bearing-quality steel hardened 
to 60-64 HRC or equivalent. Nominally inch needle rollers are given in 
Table 88-13. Your representative should be consulted for availability. 
The symbols used in Tables 88-13, as well as in subsequenttables 
and figures, are summarized in Table 88-14 on page B-8-16. 

Needle rollers with rounded-ends permit the use of a more generous 
fillet between the raceway and the locating shoulderthan is possible 
with flat-end rollers. Also, due to the length of the rounded-end, 
the possibility of the roller's cylindrical surface operating over the 
edge of the raceway is less - reducing the chance of occurrence 
of harmful stress concentrations. On the other hand, where design 
considerations permit their use, flat-end rollers achieve the 
maximum possible effective contact length between roller and 
raceway along with maximum load ratings and longer life. 

Table B8-13. Preferred needle roller sizes 

Dw Lw 

Nominal Nominal length dia. 

mm 3.048 4.1Ni4 4.826 5.588 6350 7.112 7.874 9.652 11.176 12.700 14.224 15.748 19.050 22.352 25.400 28.448 31.750 35.052 38.100 44.450 50.800 57.150 63.500 
in 0.12 0.16 0.19 0.22 0.25 0.28 0.31 0.38 0.44 0.5 0.56 0.62 0.75 0.88 1 1.12 1.25 1.38 1.5 1.75 2 2.25 2.5 

1.588 
0.0625 

. . . . . . . . . 
1.984 

0.0781 
. . . . . . . . 

2.383 
0.0938 

. . . . . . . . 
3.175 

0.1250 
. . . . . . . . . 

3.967 
0.1562 

. . . . . . . . 
4.763 

0.1875 
. . . . . . . . 

5.558 
0.2188 

. . . . . . . . 
6.350 
0.2500 

. . . . . . . . . 
"lndicates preferred needle roller sizes. Consult with your representative. 
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CLEARANCES IN NEEDLE ROLLER COMPLEMENTS 

Needle rollers, supplied in bulk, are generally used to assemble full 
complement bearings. Successful operation of a full complement of 
rollers not only requires careful selection of radial clearance, but 
more importantly, depends on proper circumferential clearance- ar 
the total clearance between rollers. 

Circumferential guidance in a full complement of needle rollers 
depends largely on roller-to-roller contact. Too little circumferential 
clearance causes overheating. Too much circumferential clearance, 
in a heavily loaded full complement of needle rollers, causes loss of 
roller guidance and results in roller skew and heavy end thrust. 

Control of radial clearance and circumferential clearance is 
influenced bythe roller diametertolerance, as well as the tolerances 
ofthe inner and outer raceway diameters. 

END CLEARANCE 

The total needle roller end clearance, or endplay, normally should 
be 0.20 mm (0.008 in) mínimum per path of needle rollers. 

NOMINAL-INCH NEEDLE ROLLER TOLERANCES 

Unless otherwise specified, inch needle rollers are normally 
manufactured with a tolerance of +0.000 mm -0.005 mm (+0.0000 
in -0.0002 in). This tolerance has proven acceptable and ensures 
satisfactory control of circumferential clearance. The needle roller 
length tolerance may vary with the end configuration. The normal 
roller length tolerance far rounded-end rollers is +0.000 mm -0.508 
mm (+0.0000 in -0.0200 in) . 

JTEKT also manufactures needle rollers with 0.0025 mm (0.0001 in) 
diameter tolerance. These offer enhanced load-carrying capability 
and improved control of circumferential clearance. Far needle rollers 
of greater precision, please consult with your representative. 

Nominal dimensions fortypical inch series needle rollers are shown 
in Table B8-13 on page B-8-14. JTEKT can supply rollers with smaller 
and larger length-to-diameter ratios far special applications. Rollers 
with dimensions other than those shown in Table B8-13 on page 
B-8-14 can be obtained, provided the quantities permit economical 
production. Far example, although the largest needle rollers shown 
in Table B8-13 on page B-8-14 are 6.35 mm (0.2500 in) [the usual limits 
far needle rollers], JTEKT can produce quantities of rollers as large 
as 15.900 mm (0.6250 in) diameter. 

Your representative should be contacted with the following 
information about the required needle rollers: 

• Nominal metric or inch. 

• Diameter and tolerance (e.g., 3.175 mm, + 0.000 mm, -0.005 mm 
[0.1250 in,+ 0.0000 in, -0.0002 in]). 

• Length and tolerance (e.g., 14.224 mm,+ 0.000 mm, -0.508 mm 

[0.5600 in,+ 0.0000 in, -0.0200 in]). 

• End form (e.g., rounded-end ar flat-end). 

• Material (e.g., high-carbon chrome steel). 

Needle Rollers, Accessories 

• Special features required (e.g., controlled stress). 

• Ouantity required. 

DESIGN CALCULATIONS FOR NEEDLE ROLLER BEARING 
COMPLEMENTS 

In the majority of full complement needle roller applications, roller G 
complements of less than 35 needle rollers per row anda ratio of roller •• 
length to roller diameter between 8:1 and 4:1 is advantageous. Other 
combinations of quantity and length-to-diameter ratios of needle rollers 
have been used successfully. Specific design requirements usually 
dictate the appropriate selection. 

In general, roller complements far rotating motion should employ 
a smaller number of larger-diameter needle rollers, while roller 
complements subjected to oscillating motion (especially under 
high loads) should employ a larger number of smaller-diameter 
needle rollers. 

Oscillating applications with small angular travel encourage the 
development of fretting corrosion. The best performance under 
these conditions has been achieved by using the largest practica! 
number of small-diameter needle rollers. 

CALCULATION OF RACEWAY DIAMETERS 

lt may be convenientto use the Bearing Calculation Form in Table 
B8-15 on page B-8-16to calculate the maximum inner raceway and 
the mínimum outer raceway diameters of a bearing. The formula 
given in Table B8-14 on page B-8-16 can also be used. To assistthe 
designer in making these calculations, the values of K, required far 
calculation of needle roller complements of 6 through 60 needle 
rollers, are listed in Table B8-18 on page B-8-17. Val u es of K far other 
numbers of needle rollers will be furnished on request ar can be 
calculated from the formula given in Table B8-14 on page B-8-16. 

Table B8-16 on page B-8-16 lists the suggested values far mínimum 
radial clearance and (Gr min.l mínimum circumferential clearance 
divided by 7t (ce min./1tl, to be used far calculating needle roller 
complements far normal rotating applications where the speeds, 
loads and shaft deflections are moderate. 

Applications with poor lubrication, unusual motion, large 
misalignment, raceway distortions, load reversals, high speeds, 
etc., can not be characterized as normal rotating applications. 
These miscellaneous applications require adjustment of the 
mínimum clearances listed in Table B8-16 on page B-8-16. The 
factors in Tables B8-17 on page B-8-16 may be used far general 
guidance in the adjustment of the minimal clearances. Far any 
of the listed miscellaneous applications or any application 
where abnormal factors such as those listed above exist - and 
particularly when the inner raceway diameter will exceed 
50.800 mm (2.0000 in)-your representative should be consulted far 
design assistance. 
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Table B8-14. Design factors for needle rollers 

z Number of needle rollers per bearing path 

K Chordal factor, K = 1/sin (180º/ Z) 

ce Total circumferential clearance. See Tables B8-16 and B8-17 force m;n. /1t values. 

Gr Radial interna! clearance. See Tables B8-16 and B8-17 for Gr m;n. values 

D0w Pitch diameter: 

Dpw = KDw max. + lec min./n) = E min. -Dw max. 

= Fmax. + Grmin. + Dwmax. 

E Duter raceway bore diameter: 

Emin. = Dpw+ Dwmax. =(K+ 1)Dwmax. + (CCminJ1t) 

= F max. + Grmin. + 2Dw max. 

F lnner raceway diameter: 

F max. = Dpw - Dw max. -Gr min. 

=(K-1) Dwmax. + lccm;n./7tl- Grm;n. 

= E min. - 2Dw max. - Gr min. 

Dw Nominal needle roller diameter 

Dw, Needle roller diameter applicable in the calculation of load ratings: 

Dwe = Dpw - F max. -Gr min. = 
Dpw - ce min./ 1t 

K 

= F max. + Gr min. - (ce min/1t) 

IK-11 

= E min. - Dpw = 
E min. - ce min./ 1t 

(K+l) 

Lw Overall needle roller length 

Rw End radius, rounded-end needle roller 

rs Comer rounding, flat-end needle roller 

Lw, Needle roller length applicable in the calculation of load ratings, for rounded-end 
needle rollers: 

Lwe = Lw ma~ - (0.4Dwe) 

For flat-end needle rollers: 
Lwe = Lw max. - (2r s minJ 

Note: 11 length of contact of the needle roller with the raceway is reduced because of under
cuts, chamfers, etc. - Lwe must be reduced correspondingly. 
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RACEWAY DIAMETER TOLERANCE LIMITS 

Tables B8-19 and B8-20 on page B-8-17 lists the recommended 
tolerancesthat should be applied to the dimensions forthe maximum 
inner raceway and the mínimum outer raceway di a meter afterthey 
have been calculated using the Bearing Calculation Form, Table 
B8-15. 

Table B8-15. Bearing calculation form 
Step Source Design factor mm(in) 

1 Given Dw, roller diameter 3.17510.1250) max. Min. 

2 Table B8-18 K, for 30 rollers 9.56677 

3 l11xl21 KDw 30.37411.1958) 

4 Table B8-16 ccm;n/n=0.127 mm 0.127 I0.005) min. Max. 
(0.005 in) 

5 13) + 14) D0w, pitch diameter 30.501 I 1.2008) 

6 Given Dw, roller diameter 3.175 I0.1250) max. Min. 

7 15)- 16) 27.326 11.0758) 

8 Table B8-16 Gr, radial clearance 0.013 (0.0005) min. Max. 

9 17)- 18) F, inner raceway 27.34911.0753) max. 27.34011.0749) min.111 
diameter 

10 (5) + 16) E, outer raceway 33.67611.3258) min. 33.692 (1.3264) max.111 
diameter 

111 From Tables B8-19 and B8-20 on page B-8-17. 

Table B8-16. Minimum clearances, normal rotating applications 
F 

Nominal lnner Raceway Diameter 
CC m;n/TI Grmin. mm 

in 

> 
1 

s mm mm 
in in 

3 0.025 0.006 
0.1181 0.0010 0.0002 

3 6 0.102 0.008 
0.1181 0.2362 0.0040 0.0003 

6 10 0.127 0.009 
0.2362 0.3937 0.0050 0.0004 

10 18 0.127 0.011 
0.3937 0.7087 0.0050 0.0004 

18 30 0.127 0.013 
0.7087 1.1811 0.0050 0.0005 

30 50 0.127 0.016 
1.1811 1.9685 0.0050 0.0006 

50 80 0.127 0.019 
1.9685 3.1496 0.0050 0.0007 

80 120 0.127 0.022 
3.1496 4.7244 0.0050 0.0009 

Table B8-17. Minimum clearances, miscellaneous applications 

Application ce min./TI Grmin. 

universal joint 113 • normal ½• normal 

transmission pilot normal 3 • normal 

constan! mesh gear 0.2 • roller dia. normal 

transmission planet normal normal 

crank pin fortwo cycle engine 5 • normal 7 • normal 
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Table B8-18. K values 

z K z K 

6 2.00000 21 6.70951 

2.30476 22 7.02667 

8 2.61313 23 7.34394 

9 2.92380 24 7.66130 

10 3.23607 25 7.97873 

11 3.54947 26 8.29623 

12 3.86370 27 8.61379 

13 4.17858 28 8.93140 

14 4.49396 29 9.24907 

15 4.80973 30 9.56677 

16 5.12583 31 9.88452 

17 5.44219 32 10.20230 

18 5.75877 33 10.52011 

19 6.07553 34 10.83795 

20 6.39245 35 11.15582 

Table B8-19. Recommended inner raceway diameter tolerances 
Tolerance Limits 

Nominal lnner Raceway Diameter (ISO h5) 
mm mm 
in in 

> 1 Max. 1 Min. 

3 6 o -0.005 
0.1181 0.2362 o -0.0002 

6 10 o -0.006 
0.2362 0.3937 o -0.0002 

10 18 o -0.008 
0.3937 0.7087 o -0.0003 

18 30 o -0.009 
0.7087 1.1811 o -0.0004 

30 50 o -0.011 
1.1811 1.!Nill!i o -0.0004 

50 80 o -0.013 
1.9685 3.14!Ni o -0.0005 

80 120 o -0.015 
3.14!Ni 4.7244 o -0.0006 

KEYSTONED ROLLER ASSEMBLIES 

Retention of the rollers in the outer raceway by keystoning can 
be helpful in assembly operations. The following formula may be 
used to check the bearing design to be sure that a given number 
of rollers, Z, will keystone. 

YDw min. > E max. = keystone condition 

That is, the product ofthe keystone constantY, given below, and the 
mínimum roller diameter Dwmin., must be greaterthan the maximum 
outer race bore, E max .. 

Roller complements with 14 or more rollers usually will not keystone 
unless steps are taken to reduce the circumferential clearance. lt is 
suggested thatyour representative be consulted when designing a 
keystoned roller complement with 14 or more rollers. 

z K z K 

36 11.47371 51 16.24408 

37 11.79163 52 16.56219 

38 12.10957 53 16.88031 

39 12.42752 54 17.19843 

40 12.74549 55 17.51657 

41 13.06348 56 17.83471 

42 13.38149 57 18.15285 

43 13.69951 58 18.47100 

44 14.01754 59 18.78916 

45 14.33559 60 19.10732 

46 14.65364 

47 14.97171 

48 15.28979 

49 15.60788 

50 15.92597 

Table B8-20. Recommended outer raceway bore diameter tolerances 
E Tolerance Limits 

Nominal Outer Raceway Bore Diameter (ISO H6) 
mm mm 
in in 

> 1 Max. 1 Min. 

3 6 0.008 o 
0.1181 0.2362 0.0003 o 

6 10 0.009 o 
0.2362 0.3937 0.0004 o 

10 18 0.011 o 
0.3937 0.7087 0.0004 o 

18 30 0.013 o 
0.7087 1.1811 0.0005 o 

30 50 0.016 o 
1.1811 1.!Ni85 0.0006 o 

50 80 0.019 o 
1.!Ni85 3.14!Ni 0.0007 o 

80 120 0.022 o 
3.1496 4.7244 0.0009 o 

Table B8-21. Keystone constant 

z y z y 

3.67633 14 5.51128 

3.97094 15 5.82467 

10 4.27277 16 6.13885 

11 4.57895 17 6.45365 

12 4.88797 18 6.76893 

13 5.19892 19 7.08461 
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LOAD RATING ANO LIFE CALCULATIONS 
FOR FULL COMPLEMENTS OF NEEDLE ROLLERS 

8efore selecting the quantity and size of needle rollers to be used 
in a needle roller complement, it is usually necessary to calculate 
the load rating required using the applied load, speed and desired 
lite. 

Since it is not practica! to tabulate the dynamic and static load 
ratings for the great number of needle roller complements that can 
be assembled by using different quantities, diameters and lengths of 
rollers, formulae are provided for the necessary calculations. 

For convenience, val u es off e and values of z¾ have been combined 
into single factors (feZ¾). These factors for a wide range of needle 
roller complements are contained in Table 88-22. 

Table B8-22. Values of fe Z 314 for inch units 
z fe Z 314 lbf- units z fe Z 3/4 lbf- units 

in in 

6 24000 36 119600 

7 30200 37 121500 

8 35900 38 123400 

9 41200 39 125200 

10 46100 40 127100 

11 50700 41 128900 

12 55100 42 130600 

13 59100 43 132400 

14 63000 44 134100 

15 66600 45 135800 

16 70100 46 137500 

17 73400 47 139200 

18 76600 48 140800 

19 79700 49 142400 

20 82600 50 144000 

21 85400 51 145600 

22 88100 52 147200 

23 90800 53 148800 

24 93300 54 150300 

25 95800 55 151800 

26 98200 56 153300 

27 100600 57 154800 

28 102900 58 156300 

29 105100 59 157800 

30 107300 60 159200 

31 109500 

32 111600 

33 113600 

34 115600 

35 117600 

B-8-18 NEEDLE ROLLER BEARINGS 

BASIC DYNAMIC LOAD RATINGS 

The basic dynamic load rating, C, for any roller bearing can be 
calculated from the formula: 

C = fe (i Lw cosa) 7/s Z ¾ Dw2!½1 

Where: 

fe = a factor which depends on the geometry of the 
bearing components, the accuracy to which the 
various components are made, and the material. 
Maximum values are listed in such standards as 
ISO 281 and USA ANSI-A8MA Standard 11. 
number of rows of needle rollers in any one bearing. 

a = nominal angle of contact. Since a= O for a radial needle 
roller bearing, cosa= 1. 

Other symbols are explained in Table 88-14 on page 8-8-16. 

For single-path radial needle roller bearings, where i = 1 and cosa 
= 1, the basic dynamic load rating formula can be written as: 

C, = fe Z ¾ Lwe 7/s Dw2%1 

Example: 

Calculate the basic dynamic load rating in lbffor a full complement of 
28 rounded-end rollers, 0.1250 inch diameter and 0.750 inch length. 

C = feZ 3/4Lwe 7/9Dwe 29/27 
fe Z3/4 from Table 88-22 = 102900 

Where: 
Dwe29/27 = 0.1250 29/27 = 0.1072 

Lwe = 0.750 - (0.4) 0.1250 = 0.700 (see Table 88-14 
on page 8-8-16) 

Lwe 719 = 0.700 719 = 0.758 

e = 102900 x 0.1012 x o.758 = 8360 lbt 

When a couple load (overturning moment) is imposed on a single 
row of needle rollers, the resulting uneven distribution of load can 
seriously affect bearing lite. In such cases, two rows of needle 
rollers are generally suggested. 

Your representative should be consulted before a final selection of 
a needle roller complement is made. 

BASIC STATIC LOAD RATING 
The basic static load rating (Co) for any roller bearing, including 
needle roller bearings, can be calculated from the following 
formula included in ISO 76, USA ANSI-A8MA Standard 11 and 
other Standards: 

Where: 

Ca = fo( 1 - DweCOS a ) iZLweDwe cosa 
Dpw 

fo = 6430 when pound-force and inch units are used 
Dpw = pitch diameter of the needle roller 

complement (inch). 
= number of rows of rollers in any one 

bearing. 
a = nominal angle of contact. Since a= O 

for radial roller bearing, cosa= 1. 

The other symbols are described in Table 88-14 on page 8-8-16. 
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CYL/NORJCAL ROLLERS - METRJC SERIES 
JTEKT cylindrical rollers are made from bearing-quality steel and 
hardened to 58-65 HRC or equivalent. Nominal metric cylindrical 
rollers are sorted into gages based on the mean deviation from 
nominal diameter and nominal length. The relieved ends of the 
cylindrical rollers, when used in bearing complements, help to 
reduce stress concentration at the ends of rollers, both under 
misalignment or ideal alignment. This results in a more uniform 
stress distribution along the roller-raceway contact length and 
optimum bearing performance. 

Needle Rollers, Accessories 

METRIC SERIES CYLINDRICAL ROLLER DIMENSIONS 

Nominally metric cylindrical rollers conforming to DIN 5402 sheet 
1 are shown in Table B8-23. Chamfer dimension limits of these 
cylindrical rollers with flat-ends are also shown in Table B8-23. 
The use of these chamfer limits results in the maximum possible 
effective contact length between roller and raceway, a long with the 
already mentioned relieved ends, producing the maximum possible 
load ratings and longer lite. 

Each cylindrical roller gage is packed separately, and the mean 
deviations of diameter and length gag es are shown on the package 
(below the roller designation). 

-r·r-

□=+r rL _j 
'¡ -p_ ~ ~ 

Fig. B8-3. Metric series cylindrical rollers 

Table B8-23. Dimensions of metric series cylindrical rollers 

Dw Lw Cylindrical Wt. Dw Lw Cylindrical Wt. 

Nominal Nominal ísmin. ísmax. rollar 100 pieces 

diameter length designation approx. Nominal Nominal ísmin. ísmax. rollar 100 pieces 

diameter length designation approx. 

mm mm mm mm kg mm mm mm mm kg 
in in in in lbs in in in in lbs 

3 5 0.2 0.4 
ZR0.3x5 

0.027 
0.1181 0.1969 0.0079 0.0158 0.060 

7.5 9 0.2 0.6 
ZR0.7,5x9 

0.312 
0.2953 0.3543 0.0079 0.0236 0.688 

3.5 5 0.2 0.4 
ZR0.3,5x5 

0.037 
0.1378 0.1969 0.0079 0.0158 0.082 

7.5 11 0.2 0.6 
ZR0.7,5x11 

0.374 
0.2953 0.4331 0.0079 0.0236 0.825 

4 4 0.2 0.4 
ZR0.4x4 

0.039 
0.1575 0.1575 0.0079 0.0158 0.086 

8 8 0.2 0.6 
ZR0.8x8 

O.JOB 
0.3150 0.3150 0.0079 0.0236 0.679 

4 6 0.2 0.4 
ZR0.4x6 

0.058 
0.1575 0.2362 0.0079 0.0158 0.128 

8 12 0.2 0.6 
ZR0.8x12 

0.465 
0.3150 0.4724 0.0079 0.0236 1.025 

4 8 0.2 0.4 
ZR0.4x8 

0.078 
0.1575 0.3150 0.0079 0.0158 0.172 

9 10 0.3 0.7 ZR0.9x10 0.5 
0.3543 0.3937 0.0118 0.0276 1.102 

5 5 0.2 0.6 
ZR0.5x5 

0.075 
0.1969 0.1969 0.0079 0.236 0.165 

9 14 0.3 0.7 
ZR0.9x14 

0.68 
0.3543 0.5512 0.0118 0.0276 1.499 

5 8 0.2 0.6 
ZR0.5x8 

0.121 
0.1969 0.3150 0.0079 0.0236 0.267 

10 10 0.3 0.7 
ZR0.10x10 

0.6 
0.3937 0.3937 0.0118 0.0276 1.323 

5.5 8 0.2 0.6 ZR0.5,5x8 0.146 
0.2165 0.3150 0.0079 0.0236 0.322 

10 11 0.3 0.7 
ZR0.10x11 

0.68 
0.3937 0.4331 0.0118 0.0276 1.499 

6 6 0.2 0.6 
ZR0.6x6 

0.13 
0.2362 0.2362 0.0079 0.0236 0.287 

10 14 0.3 0.7 
ZR0.10x14 

0.85 
0.3937 0.5512 0.0118 0.0276 1.874 

6 12 0.2 0.6 
ZR0.6x12 

0.261 
0.2362 0.4724 0.0079 0.0236 0.575 

11 15 0.3 0.7 
ZR0.11x15 

1.1 
0.4331 0.5906 0.0118 0.0276 2.425 

6.5 9 0.2 0.6 ZR0.6,5x9 0.23 
0.2559 0.3543 0.0079 0.0236 0.507 

12 14 0.3 0.7 ZR0.12x14 1.23 
0.4724 0.5512 0.0118 00276 2.712 

7 7 0.2 0.6 
ZR0.7x7 

0.206 
0.2756 0.2756 0.0079 0.0236 0.454 

13 20 0.4 0.8 
ZR0.13x20 

2.04 
0.5118 0.7874 0.0158 0.0315 4.497 

7 10 0.2 0.6 
ZR0.7x10 

0.296 
0.2756 0.3937 0.0079 0.0236 0.653 

14 14 0.4 0.8 
ZR0.14x14 

1.66 
0.5512 0.5512 0.0158 0.0315 3.660 

7 14 0.2 0.6 
ZR0.7x14 

0.417 
0.2756 0.5512 0.0079 0.0236 0.919 

14 20 0.4 0.8 
ZR0.14x20 

2.38 
0.5512 0.7874 0.0158 0.0315 5.247 

7.5 7.5 0.2 0.6 ZR0.7,5x7.5 0.254 
0.2953 0.2953 0.0079 0.0236 0.560 

Note: Mass in accordance with DIN 5402. 
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EXAMPLE OF METRIC SERIES CYLINDRICAL ROLLER 
DESIGNATION ANO PACKAGE MARKING: 

ZR0.6x8 
PO/M6 

Nominal diameter: Dw = 6.000 mm 
Nominal length: Lw = 8.000 mm 
Mean deviation ofthe diameter +0.000 mm (see Table B8-24) 
Mean deviation of the length -0.006 mm (see Table B8-25) 
The actual finished diameter is between 5.999 and 6.001 mm 
The actual finished length is between 7.991 and 7.997 mm 

In the marking ofthe cylindrical roller gage, P identifies zero (O) or 

plus (+), M identifies minus (-). lf a shipment of cylindrical rollers 

of the same size comprises several boxes, each box contains 

cylindrical rollers of the identical gage, although the gage may 

vary from box to box. 

Table B8-24. Diameter and form accuracy of metric series cylindrical rollers 

Nominal Diameter Total Diameter Variation Mean Deviation of Gage Circularity 
Dw Deviation of Gage DIN/IS□ 1101 Deviation 

> 1 s Max. 1 Min. Max. 

mm 1 mm pm 1 pm pm pm pm 

- 20 +7 -9 2 +6 +5 +4 +3 +2 +1 o -1 -2 -3 -4 -5 -6 -7 -a 0.8 

Table B8-25. Length gages of metric series cylindrical rollers 

Nominal Diameter Total Length Variation ean Deviation of Gag e Axial Runout 
Lw Deviation of Gage DIN/ISO 1101 

> 1 s Max. 1 Min. 

mm 1 mm pm 1 pm pm pm pm 

- 48 +9 -15 6 +6 o -6 -12 6 
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INNER RINGS- METRJC SERIES 
When it is impractical to meetthe shaft raceway design requirements 
(hardness, surface finish, case depth, etc.) outlined in the engineering 
section of this catalog, standard inner rings may be used. 

lnner rings are made of rolling bearing steel and after hardening, 
their bares, raceways and end surta ces are ground. Metric series 
inner rings may be used to provide inner raceway surfaces far 
metric series radial needle roller and cage assemblies, metric 
series needle roller bearings and metric series drawn cup needle 
roller bearings. The extended inner rings are suitable far use with 
bearings containing lip contact seals and far applications in which 
axial movement may be present. 

CONSTRUCTION 
Metric series inner rings are available with combinations of three 
primary design features. The inner rings may be purchased: without 
chamfers at the end of the raceway surface to allow far maximum 
possible raceway contact area, with lubrication hales to allow 
far increased lubrication to the bearing area, ar with a profiled 
outer diameter far use in applications having a greater degree 
of misalignment. Table B8-26 outlines the features offered in the 
different series. 

Table B8-26. Outline of features 
Series Lube Hole Chamfers Raceway Profile 

JR X 

JR.JSl X X 

JRZ.JSl X 

IM X 

IM ... P X 

IMC X X 

IM ... R6 X X 

The lubrication hales are located nominally atthe center ofthe inner 
ring width. The nominal diameters far the lubrication hales far inner 
rings listed in this section are shown in Table B8-27. 

Table B8-27. Nominal diameters for the lubrication holes for 
inner ring 

Series Designation lnner Ring Bore Diameter Nominal Lubrication Hole 
Diameter 

mm mm 

> 1 s 
20 2.0 

JR.JSl 20 40 2.5 

JRZ.JSl 40 80 3.0 

80 3.5 

IMC AII catalogue parts 2.2 

The BIC and BICG Series inner rings have chamfers and oil hales 
and are designed to be used with the full complement, metric, needle 
roller bearings of Series RNA 1000, RNA2000 and RNA3000. These 
inner rings are intended far RNA bearings ofthe same number; far 
example a BIC2020 would be used with a RNA2020. 

DIMENSIONAL ACCURACY 

The tolerances of size, farm, and runout far metric series inner 
rings meet the requirements of ISO normal tolerance class far 
radial bearings (see the engineering section of this catalog). Most 

Needle Rollers, Accessories 

metric series inner rings are produced with outer diameter raceway 
tolerance in accordance with h5 which, in most cases, is su ita ble far 
combining the metric series needle roller bearings to give the normal 
clearance class and far use with metric caged drawn cup bearings. 
An exception is the inner rings far metric, full complement drawn 
cup needle roller bearings; these inner rings are produced with 
outside diameter raceway tolerance in accordance with g5. Other G 
racewaytolerances may also be faund on inner rings far combining •• 
with needle roller bearings to give one of the clearance classes, ar 
other specially requested radial interna! clearance requirement. 

Table B8-28 lists the dimensional accuracy of inner rings. 

Table B8-28. Dimensional accuracy of inner ring 
Part Designation 0D Tolerance Other Feature Toleran ces 

JR&JRZ ISO 492 Normal Tolerance IM&IMC h5 Class with P suffix 

IM&IMC g5 Consult engineering without P suffix 

Series 49 Consult engineering ISO 492 Normal Tolerance 
(e.g. lM4901, IM4902) Class 

Series IM 19000 & IM 20600 +0.000 / -0.005 mm Consult engineering 

MOUNTING OF INNER RINGS 
lnner rings may be mounted on the shaft with either a loase 
transition fit aran interference fit. These fits, used in conjunction 
with the proper fit of the bearing outer ring, will provide the correct 
operating clearances far most applications. 

Regardless of the fit of the inner ring on the shaft, the inner ring 
should be axially located by shaft shoulders ar other positive mea ns. 
The shaft shoulder diameter adjacent to the inner ring must not 
exceed the inner ring outer diameter (per suggestions on page B-4-9 
of the metric series needle roller bearing section). 

When metric series inner rings are to be used with the metric 
series needle roller bearings, appropriate shaft tolerances should 
be selected from Table B4-4 on page B-4-9 in the heavy-duty needle 
roller bearing section. When metric series inner rings are to be used 
with drawn- cup bearings, the suggested shafttolerances are given 
in the "inner rings" discussion on page B-2-8 of the metric series 
drawn cup needle roller bearings section of this catalog. 

INCH SERIES INNER RINGS 
lnch series inner rings far use with inch series drawn cup bearings 
are tabulated on page B-2-74 of this catalog. See page B-4-54 far 
inch series inner rings far use with inch series heavy-duty needle 
roller bearings. 

END WASHERS - METRIC SERIES 
When the metric series radial needle roller and cage assembly used 
in series NAO and RNAO needle roller bearings without flanges 
cannot be axially located by suitable shoulders ar side faces, end 
washers of series SNSH may be used. These end washers, which 
are made of spring steel, are designed to be guided in the housing 
bore. They are tabulated on page B-8-39. 
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INNERRINGS 
METRIC SERIES 

1 B 1 

D r_ _____ '· F 

L====J 
JR,IM .. P 

r, 

- F 

JR.JS1 

JRZ.JS1 

Shaft d Dia. 

mm mm 
in in 

5 5 
0.1969 0.1969 

5 
0.1969 

5 
0.1969 

6 6 
0.2362 0.2362 

6 
0.2362 

6 
0.2362 

6 
0.2362 

6 
0.2362 

6 
0.2362 

7 7 
0.2756 0.2756 

7 
0.2756 

7 
0.2756 

8 8 
0.3150 0.3150 

8 
0.3150 

8 
0.3150 

8 
0.3150 

8 
0.3150 

8 
0.3150 

9 9 
0.3543 0.3543 

9 
0.3543 

10 10 
0.3937 0.3937 

10 
0.3937 

10 
0.3937 

10 
0.3937 

f 111 B 

mm mm 
in in 

8 8 
0.3150 0.3150 

8 12 
0.3150 0.4724 

8 16 
0.3150 0.630 

9 8 
0.3543 0.315 

9 12 
0.3543 0.4724 

9 16 
0.3543 0.630 

10 10 
0.3937 0.394 

10 10 
0.3937 0.394 

10 12 
0.3937 0.4724 

10 10.5 
0.3937 0.413 

10 12 
0.3937 0.4724 

10 16 
0.3937 0.630 

12 10 
0.4724 0.394 

12 10 
0.4724 0.394 

12 10.5 
0.4724 0.413 

12 12 
0.4724 0.472 

12 12.5 
0.4724 0.492 

12 16 
0.4724 0.630 

12 12 
0.4724 0.4724 

12 16 
0.4724 0.630 

13 12.5 
0.5118 0.492 

14 11 
0.5512 0.433 

14 12 
0.5512 0.4724 

14 12 
0.5512 0.4724 

111 See Table B8-28 on page B-8-21 for outside di a meter toleran ce. 
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lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

03 
JR5x8x8JS1 

0.002 
0.01 0.004 

0.3 
JR5x8x12 

0.003 
0.01 0.007 

0.3 
JR5x8x16 

0.004 
0.01 0.009 

03 
JR6x9x8JS1 

0.002 
0.01 0.004 

0.3 
JR6x9x12 

0.003 
0.01 0.007 

0.3 
JR6x9x16 

0.004 
0.01 0.009 

0.3 
JR6x10x10 

0.004 
0.01 0.009 

0.3 
JR6x10x10JS1 

0.004 
0.01 0.009 

0.3 
JRZ6x10x12JS1 

0.005 
0.01 0.011 

0.3 J R7x10x10,5 0.003 
0.01 0.007 

0.3 
JR7x10x12 

0.004 
0.01 0.009 

0.3 
JR7x10x16 

0.005 
0.01 0.011 

0.3 
JR8x12x10 

0.005 
0.01 0.011 

0.3 
JR8x12x10JS1 

0.005 
0.01 0.011 

0.3 JR8x12x10,5 0.005 
0.01 0.011 

0.3 
JRZ8xl2x12JS1 

0.006 
0.01 0.013 

0.3 JR8x12x12,5 0.006 
0.01 0.013 

0.3 
IM81216P 

0.007 
0.01 0.016 

0.3 
JR9x12x12 

0.005 
0.01 0.011 

0.3 
JR9x12x16 

0.006 
0.01 0.013 

0.3 JR10x13x12,5 0.005 
0.01 0.011 

0.3 
JR10x14x11JS1 

0.007 
0.01 0.015 

0.3 
JR10x14x12 

0.007 
0.01 0.015 

0.3 
JR10x14x12JS1 

0.007 
0.01 0.015 
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INNERRINGS 
METRIC SERIES 

1 B 1 

r r, 

d -f------ - F 

L C--------------J 
JR,IM .. P 

r, 

- F 

JR.JS1 

r, 

d ------- - F 

~ .--------------J 
JRZ.JS1 

Shaft d fil) B Dia. 

mm mm mm mm 
in in in in 

10 10 14 13 
0.3937 0.3937 0.5512 0.512 

10 14 14 
0.3937 0.5512 0.551 

10 14 16 
0.3937 0.5512 0.630 

10 14 20 
0.3937 0.5512 0.787 

12 12 15 12.5 
0.4724 0.4724 0.5906 0.492 

12 15 16 
0.4724 0.5906 0.630 

12 15 16.5 
0.4724 0.5906 0.650 

12 15 18.5 
0.4724 0.5906 0.728 

12 15 22.4 
0.4724 0.5906 0.882 

12 15 22.5 
0.4724 0.5906 0.886 

12 16 12 
0.4724 0.6299 0.472 

12 16 12 
0.4724 0.6299 0.472 

12 16 13 
0.4724 0.6299 0.512 

12 16 14 
0.4724 0.6299 0.551 

12 16 16 
0.4724 0.6299 0.630 

12 16 20 
0.4724 0.6299 0.787 

12 16 22 
0.4724 0.6299 0.866 

13 13 18 16 
0.5118 0.5118 0.7087 0.630 

14 14 17 17 
0.5512 0.5512 0.6693 0.669 

15 15 18 16.5 
0.5906 0.5906 0.7087 0.650 

15 19 16 
0.5906 0.7480 0.630 

15 19 20 
0.5906 0.7480 0.787 

15 20 12 
0.5906 0.7874 0.472 

15 20 12 
0.5906 0.7874 0.472 

111 See Table B8-28 on page B-8-21 far outside diameter tolerance. 
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ísmin. 
lnner Ring Approx. 

Designation Wt. 

mm kg 
in lbs 

0.3 
JR10x14x13 

0.007 
0.01 0.015 

0.3 
JRZ10x14x14JS1 

0.008 
0.01 0.018 

0.3 
JR10x14x16 

0.009 
0.01 0.020 

0.3 
JR10x14x20 

0.012 
0.01 0.026 

0.3 
JR12x15x12.5 

0.006 
0.01 0.013 

0.3 
JR12x15x16 

0.008 
0.01 0.018 

0.3 JR12x15x16,5 0.008 
0.01 0.018 

0.3 JR12x15x18,5 0.009 
0.01 0.020 

0.2 
IM 1215 22,4 P 

0.011 
0.01 0.024 

0.3 JR12x15x22,5 0.011 
0.01 0.024 

0.3 
JR12x16x12 

0.008 
0.01 0.018 

0.3 
JR12x16x12JS1 

0.008 
0.01 0.018 

0.3 
JR12x16x13 

0.008 
0.01 0.018 

0.3 
JRZ12x16x14JS1 

0.010 
0.01 0.022 

0.3 
JR12x16x16 

0.011 
0.01 0.024 

0.3 
JR12x16x20 

0.014 
0.01 0.031 

0.3 
JR12x16x22 

0.015 
0.01 0.033 

0.35 IM 131816 P 
0.015 

0.014 0.033 

0.3 
JR14x17x17 

0.009 
0.01 0.020 

0.3 
JR15x18x16,5 

0.010 
0.01 0.022 

0.3 
JR15x19x16 

0.013 
0.01 0.029 

0.3 
JR15x19x20 

0.017 
0.01 0.037 

0.3 
JR15x20x12 

0.012 
0.01 0.026 

0.3 
JR15x20x12JS1 

0.012 
0.01 0.026 

Continued on next page. 
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NEEDLE ROLLER BEARINGS 

INNERRINGS 
METRIC SERIES 

• 1 8 1 • r ,. 
d -f------ F 

L .--------------J 
JR,IM .. P 

1 B 1 

r r, 

d ------- - F 

L======J 
JR.JS1 

JRZ.JS1 

Shaft d Dia. 

mm mm 
in in 

15 15 
0.5906 0.5906 

15 
0.5906 

15 
0.5906 

15 
0.5906 

15 
0.5906 

15 
0.5906 

17 17 
0.6693 0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

17 
0.6693 

20 20 
0.7874 0.7874 

20 
0.7874 

20 
0.7874 

f 111 B 

mm mm 
in in 

20 13 
0.7874 0.512 

20 14 
0.7874 0.551 

20 16 
0.7874 0.630 

20 20 
0.7874 0.787 

20 23 
0.7874 0.906 

20 26 
0.7874 1.024 

20 16.5 
0.7874 0.650 

20 20 
0.7874 0.787 

20 20.5 
0.7874 0.807 

20 30.5 
0.7874 1.201 

21 16 
0.8268 0.630 

21 20 
0.8268 0.787 

22 13 
0.8661 0.512 

22 13 
0.8661 0.512 

22 16 
0.8661 0.630 

22 16 
0.8661 0.630 

22 16 
0.8661 0.630 

22 20 
0.8661 0.787 

22 23 
0.8661 0.906 

22 26 
0.8661 1.024 

22 32 
0.8661 1.260 

24 16 
0.9449 0.630 

24 20 
0.9449 0.787 

25 16 
0.9843 0.630 

111 See Table B8-28 on page B-8-21 far outside diameter tolera ne e. 

B-8-24 NEEDLE ROLLER BEARINGS 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

0.3 
JR15x20x13 

0.014 
0.01 0.031 

0.3 
JRZ15x20x14JS1 

0.015 
0.01 0.033 

0.3 
JR15x20x16 

0.017 
0.01 0.037 

0.35 
IM 152020 P 

0.021 
0.014 0.045 

0.3 
JR15x20x23 

0.025 
0.01 0.055 

0.3 
JR15x20x26 

0.028 
0.01 0.062 

0.3 JR17x20x16,5 0.011 
0.01 0.024 

0.3 
JR17x20x20 

0.014 
0.01 0.031 

0.3 JR17x20x20,5 0.014 
0.01 0.031 

0.3 JR17x20x30,5 0.021 
0.01 0.046 

0.3 
JR17x21x16 

0.015 
0.01 0.033 

0.3 
JR17x21x20 

0.019 
0.01 0.042 

0.3 
JR17x22x13 

0.015 
0.01 0.033 

0.35 
IM 4903 

0.015 
0.014 0.033 

0.3 
JR17x22x16 

0.019 
0.01 0.042 

0.3 
JR17x22x16JS1 

0.019 
0.01 0.042 

0.3 
JRZ17x22x16JS1 

0.019 
0.01 0.042 

0.35 
IM 17 22 20 P 

0.023 
0.014 0.051 

0.3 
JR17x22x23 

0.028 
0.01 0.062 

0.3 
JR17x22x26 

0.031 
0.01 0.068 

0.3 
JR17x22x32 

0.038 
0.01 0.084 

0.3 
JR20x24x16 

0.018 
0.01 0.040 

0.3 
JR20x24x20 

0.022 
0.01 0.049 

0.3 
JR20x25x16 

0.022 
0.01 0.049 
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INNERRINGS 
METRIC SERIES 

j B 1 

r r, 

d -~----- - F 

L======J 
JR,IM .. P 

1 B 1 

r 1 ,-¡ r, 

d ------- F 

L ,--------------J 
JR.JS1 

! 8 1 

r 1,1 r, 

d ------- - F 

L >--------------

JRZ.JS1 

Shaft d F 111 B Dia. 

mm mm mm mm 
in in in in 

20 20 25 16 
0.7874 0.7874 0.9843 0.630 

20 25 17 
0.7874 0.9843 0.669 

20 25 18 
0.7874 0.9843 0.709 

20 25 20 
0.7874 0.9843 0.787 

20 25 20.5 
0.7874 0.9843 0.807 

20 25 26 
0.7874 0.9843 1.024 

20 25 26.5 
0.7874 0.9843 1.043 

20 25 30 
0.7874 0.9843 1.181 

20 25 32 
0.7874 0.9843 1.260 

20 25 38.5 
0.7874 0.9843 1.516 

22 22 26 16 
0.8661 0.8661 1.0236 0.630 

22 26 20 
0.8661 1.0236 0.787 

22 28 17 
0.8661 1.1024 0.669 

22 28 20.5 
0.8661 1.1024 0.807 

22 28 30 
0.8661 1.1024 1.181 

23 23 28 20 
0.9055 0.9055 1.1024 0.787 

25 25 29 20 
0.9843 0.9843 1.1417 0.787 

25 29 30 
0.9843 1.1417 1.181 

25 30 16 
0.9843 1.1811 0.630 

25 30 16 
0.9843 1.1811 0.630 

25 30 17 
0.9843 1.1811 0.669 

25 30 18 
0.9843 1.1811 0.709 

25 30 20 
0.9843 1.1811 0.787 

25 30 20.5 
0.9843 1.1811 0.807 

111 See Table B8-28 on page B-8-21 far outside diameter tolerance. 

Needle Rollers, Accessories 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

0.3 
J R20x25x16J S 1 

0.022 
0.01 0.049 

0.3 
JR20x25x17 

0.023 
0.01 0.051 

0.3 
JRZ20x25x18JS1 

0.025 
0.01 0.055 

0.3 
JR20x25x20 

0.028 
0.01 0.062 

0.3 J R20x25x20,5 0.029 
0.01 0.064 

0.3 
JR20x25x26 

0.036 
0.01 0.079 

0.3 J R20x25x26,5 0.037 
0.01 0.082 

0.3 
JR20x25x30 

0.042 
0.01 0.093 

0.3 
JR20x25x32 

0.044 
0.01 0.097 

0.3 J R20x25x38,5 0.054 
0.01 0.119 

0.3 
JR22x26x16 

0.019 
0.01 0.042 

0.3 
JR22x26x20 

0.023 
0.01 0.051 

0.3 
JR22x28x17 

0.030 
0.01 0.066 

0.3 J R22x28x20,5 0.038 
0.01 0.084 

0.3 
JR22x28x30 

0.056 
0.01 0.123 

0.35 IM 232820 P 
0.030 

0.014 0.066 

0.3 
JR25x29x20 

0.027 
0.01 0.060 

0.3 
JR25x29x30 

0.040 
0.01 0.088 

0.3 
JR25x30x16 

0.027 
0.01 0.060 

0.3 
JR25x30x16JS1 

0.027 
0.01 0.060 

0.3 
JR25x30x17 

0.028 
0.01 0.062 

0.3 
JRZ25x30x18JS1 

0.031 
0.01 0.068 

0.3 
JR25x30x20 

0.034 
0.01 0.075 

0.3 J R25x30x20,5 0.035 
0.01 0.077 

Continued on next page. 
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NEEDLE ROLLER BEARINGS 

INNERRINGS 
METRIC SERIES 

JR,IM .. P 

JR.JS1 

JRZ.JS1 

Shaft 
Dia. 

mm 
in 

25 
0.9843 

28 
1.1024 

30 
1.1811 

32 
1.2598 

35 
1.3780 

d 

mm 
in 

25 
0.9843 

25 
0.9843 

25 
0.9843 

25 
0.9843 

25 
0.9843 

28 
1.1024 

28 
1.1024 

28 
1.1024 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

30 
1.1811 

32 
1.2598 

32 
1.2598 

32 
1.2598 

32 
1.2598 

35 
1.3780 

f 111 B 

mm mm 
in in 

30 26 
1.1811 1.024 

30 26.5 
1.1811 1.043 

30 30 
1.1811 1.181 

30 32 
1.1811 1.260 

30 38.5 
1.1811 1.516 

32 17 
1.2598 0.669 

32 20 
1.2598 0.787 

32 30 
1.2598 1.181 

35 16 
1.3780 0.630 

35 17 
1.3780 0.669 

35 17 
1.3780 0.669 

35 18 
1.3780 0.709 

35 20 
1.3780 0.787 

35 20 
1.3780 0.787 

35 20.5 
1.3780 0.807 

35 26 
1.3780 1.024 

35 30 
1.3780 1.181 

35 32 
1.3780 1.260 

38 20 
1.4961 0.787 

37 20 
1.4567 0.787 

37 30 
1.4567 1.181 

40 20 
1.5748 0.787 

40 36 
1.5748 1.417 

40 17 
1.5748 0.669 

111 See Table 88-28 on page 8-8-21 far outside di a meter toleran ce. 

B-8-26 NEEDLE ROLLER BEARINGS 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

0.3 
JR25x30x26 

0.044 
0.01 0.097 

0.3 JR25x30x26,5 0.045 
0.01 0.099 

0.3 
JR25x30x30 

0.051 
0.01 0.112 

0.3 
JR25x30x32 

0.054 
0.01 0.119 

0.3 JR25x30x38,5 0.1166 
0.01 0.146 

0.3 
JR28x32x17 

0.028 
0.01 0.062 

0.3 
JR28x32x20 

0.030 
0.01 0.066 

0.3 
JR28x32x30 

0.044 
0.01 0.097 

0.3 
JR30x35x16 

0.031 
0.01 0.068 

0.3 
JR30x35x17 

0.033 
0.01 0.073 

0.35 IM 4906 
0.033 

0.014 0.073 

0.3 
JRZ30x35x18JS1 

0.036 
0.01 0.079 

0.3 
JR30x35x20 

0.039 
0.01 0.086 

0.3 
JRZ30x35x20JS1 

0.039 
0.01 0.086 

0.3 JR30x35x20,5 0.040 
0.01 0.088 

0.3 
JR30x35x26 

0.054 
0.01 0.119 

0.3 
JR30x35x30 

0.057 
0.01 0.126 

0.3 
JR30x35x32 

0.1162 
0.01 0.137 

0.6 
J R30x38x20J S 1 

0.1167 
0.02 0.148 

0.3 
JR32x37x20 

0.043 
0.01 0.095 

0.3 
JR32x37x30 

0.1164 
0.01 0.141 

0.6 
JR32x40x20 

0.1169 
0.02 0.152 

0.6 
JR32x40x36 

0.128 
0.02 0.282 

0.3 
JR35x40x17 

0.040 
0.01 0.088 
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INNERRINGS 
METRIC SERIES 

1 B 1 

r r, 

d -~----- - F 

L=====J 
JR,IM .. P 

1 8 1 

r 1,1 r, 

d ------- - F 

L ---------------
JR.JS1 

IBI 

r r, 

d ------- - F 

L ~ 
JRZ.JS1 

Shaft d F 111 B Dia. 

mm mm mm mm 
in in in in 

35 35 40 20 
1.3780 1.3780 1.5748 0.787 

35 40 20.5 
1.3780 1.5748 0.807 

35 40 22 
1.3780 1.5748 0.866 

35 40 30 
1.3780 1.5748 1.181 

35 40 34 
1.3780 1.5748 1.339 

35 40 40 
1.3780 1.5748 1.575 

35 42 20 
1.3780 1.6535 0.787 

35 42 20 
1.3780 1.6535 0.787 

35 42 23 
1.3780 1.6535 0.906 

35 42 36 
1.3780 1.6535 1.417 

35 44 22 
1.3780 1.7323 0.866 

37 37 42 20 
1.4567 1.4567 1.6535 0.787 

38 38 43 20 
1.4961 1.4961 1.6929 0.787 

38 43 30 
1.4961 1.6929 1.181 

40 40 45 17 
1.5748 1.5748 1.7717 0.669 

40 45 20 
1.5748 1.7717 0.787 

40 45 20.5 
1.5748 1.7717 0.807 

40 45 25 
1.5748 1.7717 0.984 

40 45 30 
1.5748 1.7717 1.181 

40 45 34 
1.5748 1.7717 1.339 

40 45 40 
1.5748 1.7717 1.575 

40 48 22 
1.5748 1.8898 0.866 

40 48 23 
1.5748 1.8898 0.906 

40 48 40 
1.5748 1.8898 1.575 

111 See Table B8-28 on page B-8-21 for outside diametertolerance. 

Needle Rollers, Accessories 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

0.3 
JR35x40x20 

0.046 
0.01 0.101 

0.3 J R35x40x20,5 0.049 
0.01 0.108 

0.3 
JR35x40x22 

0.052 
0.01 0.115 

0.3 
JR35x40x30 

0.071 
0.01 0.157 

0.3 
JR35x40x34 

o.oso 
0.01 0.176 

0.3 
JR35x40x40 

0.094 
0.01 0.207 

0.6 
JR35x42x20 

0.065 
0.02 0.143 

0.6 
JR35x42x20JS1 

0.065 
0.02 0.143 

0.6 
JRZ35x42x23JS1 

0.074 
0.02 0.163 

0.6 
JR35x42x36 

0.122 
0.02 0.269 

0.6 
JR35x44x22 

0.097 
0.02 0.214 

0.35 
IM 37 4220 P 

0.046 
0.014 0.101 

0.3 
JR38x43x20 

0.050 
0.01 0.110 

0.3 
JR38x43x30 

0.075 
0.01 0.165 

0.3 
JR40x45x17 

0.044 
0.01 0.097 

0.3 
JR40x45x20 

0.052 
0.01 0.115 

0.3 JR40x45x20,5 0.054 
0.01 0.119 

0.35 
IM404525P 

0.062 
0.014 0.137 

0.3 
JR40x45x30 

0.078 
0.01 0.172 

0.3 
JR40x45x34 

0.089 
0.01 0.196 

0.3 
JR40x45x40 

0.115 
0.01 0.254 

0.6 
JR40x48x22 

0.094 
0.02 0.207 

0.6 
JRZ40x48x23JS1 

0.100 
0.02 0.220 

0.6 
JR40x48x40 

0.173 
0.02 0.381 

Continued on next page. 
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NEEDLE ROLLER BEARINGS 

INNERRINGS 
METRIC SERIES 

JR,IM .. P 

1 B 1 

r 1 ,-¡ r, 

d ------- - F 

L .--------------
JR.JS1 

1 B 1 

r m r, 

d ------- F 

L ,--------------J 
JRZ.JS1 

Shaft d Dia. 

mm mm 
in in 

40 40 
1.5748 1.5748 

42 42 
1.6535 1.6535 

42 
1.6535 

45 45 
1.7717 1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

45 
1.7717 

50 50 
1.9685 1.9685 

50 
1.9685 

50 
1.9685 

50 
1.9685 

50 
1.9685 

50 
1.9685 

50 
1.9685 

Fl11 B 

mm mm 
in in 

50 20 
1.9685 0.787 

47 20 
1.8504 0.787 

47 30 
1.8504 1.181 

50 20 
1.9685 0.787 

50 25 
1.9685 0.984 

50 25.5 
1.9685 1.004 

50 35 
1.9685 1.378 

50 40 
1.9685 1.575 

52 22 
2.0472 0.866 

52 22 
2.0472 0.866 

52 23 
2.0472 0.906 

52 23 
2.0472 0.906 

52 40 
2.0472 1.575 

55 20 
2.1654 0.787 

55 20 
2.1654 0.787 

55 22 
2.1654 0.866 

55 40 
2.1654 1.575 

55 20 
2.1654 0.787 

55 25 
2.1654 0.984 

55 35 
2.1654 1.378 

55 35 
2.1654 1.378 

55 40 
2.1654 1.575 

58 22 
2.2835 0.866 

58 23 
2.2835 0.906 

111 See Table B8-28 on page B-8-21 far outside diameter tolera ne e. 

B-8-28 NEEDLE ROLLER BEARINGS 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

1 
JR40x50x20 

0.110 
0.04 0.243 

0.3 
JR42x47x20 

0.055 
0.01 0.121 

0.3 
JR42x47x30 

0.083 
0.01 0.183 

0.3 
JR45x50x20 

0.058 
0.01 0.128 

0.6 
JR45x50x25 

0.073 
0.02 0.161 

0.3 JR45x50x25,5 0.075 
0.01 0.165 

0.6 
JR45x50x35 

0.103 
0.02 0.227 

0.3 
JR45x50x40 

0.117 
0.01 0.258 

0.6 
JR45x52x22 

0.090 
0.02 0.198 

0.85 
IM 4909 

0.087 
0.033 0.192 

0.6 
JR45x52x23 

0.096 
0.02 0.212 

0.6 
JRZ45x52x23JS1 

0.096 
0.02 0.212 

0.6 
JR45x52x40 

0.167 
0.02 0.368 

1 
JR45x55x20 

0.133 
0.04 0.293 

1 
J R45x55x20J S 1 

0.133 
0.04 0.293 

1 
JR45x55x22 

0.135 
0.04 0.298 

1 
JR45x55x40 

0.247 
0.04 0.545 

0.3 
JR50x55x20 

0.065 
0.01 0.143 

0.6 
JR50x55x25 

0.081 
0.02 0.179 

0.65 
IM505535P 

0.107 
0.026 0.236 

0.6 
JR50x55x35 

0.113 
0.02 0.249 

0.3 
JR50x55x40 

0.130 
0.01 0.287 

0.6 
JR50x58x22 

0.117 
0.02 0.258 

0.6 
JRZ50x58x23JS1 

0.122 
0.02 0.269 
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INNERRINGS 
METRIC SERIES 

1 B 1 

r r, 

d ------- - F 

L~J 
JR,IM .. P 

IBI 

r ITI r, 

d -~-----

Le--------------
JR.JS1 

JRZ.JS1 

Shaft d F 111 B Dia. 

mm mm mm mm 
in in in in 

50 50 58 40 
1.9685 1.9685 2.2835 1.575 

50 60 20 
1.9685 2.3622 0.787 

50 60 20 
1.9685 2.3622 0.787 

50 60 25 
1.9685 2.3622 0.984 

50 60 40 
1.9685 2.3622 1.575 

55 55 60 25 
2.1654 2.1654 2.3622 0.984 

55 60 35 
2.1654 2.3622 1.378 

55 60 35 
2.1654 2.3622 1.378 

55 63 25 
2.1654 2.4803 0.984 

55 63 45 
2.1654 2.4803 1.772 

55 65 30 
2.1654 2.5591 1.181 

55 65 60 
2.1654 2.5591 2.362 

58 58 65 25 
2.2835 2.2835 2.5591 0.984 

60 60 68 25 
2.3622 2.3622 2.6772 0.984 

60 68 35 
2.3622 2.6772 1.378 

60 68 45 
2.3622 2.6772 1.772 

60 70 25 
2.3622 2.7559 0.984 

60 70 30 
2.3622 2.7559 1.181 

60 70 35 
2.3622 2.7559 1.378 

60 70 60 
2.3622 2.7559 2.362 

65 65 72 25 
2.5591 2.5591 2.8346 0.984 

65 72 45 
2.5591 2.8346 1.772 

65 65 73 25 
2.5591 2.5591 2.8740 0.984 

65 73 35 
2.5591 2.8740 1.378 

111 See Table B8-28 on page B-8-21 for outside diameter tolerance. 

Needle Rollers, Accessories 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

0.6 
JR50x58x40 

0.213 
0.02 0.470 

1 
JR50x60x20 

0.155 
0.04 0.342 

1 
J R50x60x20J S 1 

0.155 
0.04 0.342 

1 
JR50x60x25 

0.170 
0.04 0.375 

1 
JR50x60x40 

0.310 
0.04 0.683 

0.6 
JR55x60x25 

0.088 
0.02 0.194 

0.65 
IM556035P 

0.118 
0.026 0.260 

0.6 
JR55x60x35 

0.124 
0.02 0.273 

1 
JR55x63x25 

0.141 
0.04 0.311 

1 
JR55x63x45 

0.286 
0.04 0.631 

1 
JR55x65x30 

0.222 
0.04 0.489 

1 
JR55x65x60 

0.444 
0.04 0.979 

0.85 
IM586525P 

0.125 
0.033 0.276 

0.6 
JR60x68x25 

0.153 
0.02 0.337 

0.6 
JR60x68x35 

0.220 
0.02 0.485 

1 
JR60x68x45 

0.284 
0.04 0.626 

1 
JR60x70x25 

0.200 
0.04 0.441 

1 
JR60x70x30 

0.240 
0.04 0.529 

0.85 
IM607035P 

0.280 
0.033 0.616 

1 
JR60x70x60 

0.480 
0.04 1.058 

1 
JR65x72x25 

0.143 
0.04 0.315 

1 
JR65x72x45 

0.266 
0.04 0.586 

0.6 
JR65x73x25 

0.170 
0.02 0.375 

0.6 
JR65x73x35 

0.240 
0.02 0.529 

Continued on next page. 
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NEEDLE ROLLER BEARINGS 

INNERRINGS 
METRIC SERIES 

JR,IM .. P 

1 B 1 

r 1,1 r, 

d ------- - F 

L======J 
JR.JS1 

1 B 1 

r m 
'+"' r, 

d ------- F 

L .--------------J 
JRZ.JS1 

Shaft d Dia. 

mm mm 
in in 

65 65 
2.5591 2.5591 

65 
2.5591 

65 
2.5591 

70 70 
2.7559 2.7559 

70 
2.7559 

70 
2.7559 

70 
2.7559 

70 
2.7559 

75 75 
2.9528 2.9528 

75 
2.9528 

75 
2.9528 

75 
2.9528 

80 80 
3.1496 3.1496 

80 
3.1496 

80 
3.1496 

80 
3.1496 

85 85 
3.3465 3.3465 

85 
3.3465 

85 
3.3465 

85 
3.3465 

85 
3.3465 

90 90 
3.5433 3.5433 

90 
3.5433 

90 
3.5433 

Fl11 B 

mm mm 
in in 

75 28 
2.9528 1.102 

75 30 
2.9528 1.181 

75 60 
2.9528 2.362 

80 25 
3.1496 0.984 

80 30 
3.1496 1.181 

80 35 
3.1496 1.378 

80 54 
3.1496 2.126 

80 60 
3.1496 2.362 

85 25 
3.3465 0.984 

85 30 
3.3465 1.181 

85 35 
3.3465 1.378 

85 54 
3.3465 2.126 

90 25 
3.5433 0.984 

90 30 
3.5433 1.181 

90 35 
3.5433 1.378 

90 54 
3.5433 2.126 

95 26 
3.7402 1.024 

95 30 
3.7402 1.181 

95 36 
3.7402 1.417 

100 35 
3.9370 1.378 

100 63 
3.9370 2.480 

100 26 
3.9370 1.024 

100 30 
3.9370 1.181 

100 36 
3.9370 1.417 

111 See Table B8-28 on page B-8-21 far outside diameter tolera ne e. 

B-8-30 NEEDLE ROLLER BEARINGS 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

1 
JR65x75x28 

0.240 
0.04 0.529 

1 
JR65x75x30 

0.260 
0.04 0.573 

1 
JR65x75x60 

0.520 
0.04 1.146 

1 
JR70x80x25 

0.230 
0.04 0.507 

1 
JR70x80x30 

0.270 
0.04 0.595 

1 
JR70x80x35 

0.320 
0.04 0.705 

1 
JR70x80x54 

0.500 
0.04 1.102 

1 
JR70x80x60 

0.556 
0.04 1.226 

1 
JR75x85x25 

0.240 
0.04 0.529 

1 
JR75x85x30 

0.289 
0.04 0.637 

1 
JR75x85x35 

0.338 
0.04 0.745 

1 
JR75x85x54 

0.530 
0.04 1.168 

1 
JR80x90x25 

0.260 
0.04 0.573 

1 
JR80x90x30 

0.306 
0.04 0.675 

1 
JR80x90x35 

0.355 
0.04 0.783 

1 
JR80x90x54 

0.565 
0.04 1.246 

1 
JR85x95x26 

0.290 
0.04 0.639 

1 
JR85x95x30 

0.334 
0.04 0.736 

1 
JR85x95x36 

0.397 
0.04 0.875 

1.1 
J R85x100x35 

0.595 
0.04 1.312 

1.1 
J R85x100x63 

1.080 
0.04 2.381 

1 
J R90x100x26 

0.300 
0.04 0.661 

1 
J R90x100x30 

0.350 
0.04 0.772 

1 
J R90x100x36 

0.422 
0.04 0.930 
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INNERRINGS 
METRIC SERIES 

1 B 1 

r r, 

d -~----- - F 

L====J 
JR,IM .. P 

1 8 1 

r 1,1 r, 

d ------- - F 

L ~ 
JR.JS1 

r, 

d ------- - F 

JRZ.JS1 

Shaft d F 111 B Dia. 

mm mm mm mm 
in in in in 

!NI !NI 105 32 
3.5433 3.5433 4.1339 1.260 

!NI 105 35 
3.5433 4.1339 1.378 

!NI 105 63 
3.5433 4.1339 2.480 

95 95 105 26 
3.7402 3.7402 4.1339 1.024 

95 105 36 
3.7402 4.1339 1.417 

95 110 35 
3.7402 4.3307 1.378 

95 110 63 
3.7402 4.3307 2.480 

100 100 110 30 
3.9370 3.9370 4.3307 1.181 

100 110 40 
3.9370 4.3307 1.575 

100 115 40 
3.9370 4.5276 1.575 

110 110 120 30 
4.3307 4.3307 4.7244 1.181 

110 125 40 
4.3307 4.9213 1.575 

120 120 130 30 
4.7244 4.7244 5.1181 1.181 

120 135 45 
4.7244 5.3150 1.772 

130 130 145 35 
5.1181 5.1181 5.7087 1.378 

130 150 50 
5.1181 5.9055 1.969 

140 140 155 35 
5.5118 5.5118 6.1024 1.378 

140 160 50 
5.5118 6.2992 1.969 

150 150 165 40 
5.9055 5.9055 6.4961 1.575 

160 160 175 40 
6.2992 6.2992 6.8898 1.575 

170 170 185 45 
6.6929 6.6929 7.2835 1.772 

180 180 195 45 
7.0866 7.0866 7.6772 1.772 

111 See Table B8-28 on page B-8-21 far outside diameter tolerance. 

Needle Rollers, Accessories 

lnner Ring Approx. 
ísmin. Designation Wt. 

mm kg 
in lbs 

1.1 
JR90x105x32 

0.580 
0.04 1.279 

1.1 
JR90x105x35 

0.624 
0.04 1.376 

1.1 
JR90x105x63 

1.140 
0.04 2.513 

1 
J R95x 105x26 

0.310 
0.04 0.683 

1 
JR95x105x36 

0.430 
0.04 0.948 

1.1 
JR95x110x35 

0.653 
0.04 1.440 

1.1 
JR95x110x63 

1.200 
0.04 2.646 

1.1 
J R 100x110x30 

0.384 
0.04 0.847 

1.1 
JR100x110x40 

0.510 
0.04 1.124 

1.1 
JR100x115x40 

0.790 
0.04 1.742 

1 
JR110x120x30 

0.425 
0.04 0.937 

1.1 
J R 110x125x40 

0.870 
0.04 1.918 

1 
J R 120x130x30 

0.460 
0.04 1.014 

1.1 
JR120x135x45 

1.060 
0.04 2.337 

1.1 
J R 130x145x35 

0.890 
0.04 1.962 

1.5 
JR130x150x50 

1.730 
0.06 3.814 

1.1 
JR140x155x35 

0.955 
0.04 2.105 

1.5 
J R 140x160x50 

1.860 
0.06 4.101 

1.1 
JR150x165x40 

1.170 
0.04 2.579 

1.1 
JR160x175x40 

1.240 
0.04 2.734 

1.1 
JR170x185x45 

1.480 
0.04 3.263 

1.1 
J R 180x195x45 

1.560 
0.04 3.439 
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D 

NEEDLE ROLLER BEARINGS 

INNER RINGS FOR FULL COMPLEMENT DRAWN CUP NEEDLE ROLLER BEARINGS 
METRIC SERIES 

r--- B ~1 

7 r 
Shaft d F 111 B Hole Location lnner Ring 
Dia. C3 ísmin. Designation 

mm mm mm mm mm mm 
in in in in in in 

8 8 12 12.4 0.3 IM 81212,4 0.3150 0.3150 0.4724 0.488 0.01 
d - ----- - F 

L J 
9 9 13 12.4 0.3 IM 91312,4 0.3543 0.3543 0.5118 0.488 0.01 

9 13 12.4 0.3 IM 91312,4 R6 0.3543 0.5118 0.488 0.01 

IM 10 10 14 12.4 0.3 IM 10 1412,4 0.3937 0.3937 0.5512 0.488 0.01 

10 14 16.4 0.3 IM 10 1416,4 0.3937 0.5512 0.646 0.01 

11 11 15 12.4 0.3 IM111512,4 0.4331 0.4331 0.5906 0.488 0.01 

r 7 
d ---- F 

12 12 15 12.4 0.2 IM 121512,4 0.4724 0.4724 0.5906 0.488 0.01 

12 16 12.4 0.2 IM 121612,4 0.4724 0.6299 0.488 0.01 

Le--------------J 
IMC 

12 16 12.4 0.3 IM 121612,4 R6 0.4724 0.6299 0.488 0.01 

12 16 12.4 6.2 0.3 IMC 12 1612,4 0.4724 0.6299 0.488 0.24 0.01 

13 13 17 12.4 0.3 IM 131712,4 0.5118 0.5118 0.6693 0.488 0.01 

r---s~¡ 13 18 12.4 0.35 IM 131812,4 0.5118 0.7087 0.488 0.014 

r 7 
d - -----~ F 

L~~J 
13 18 12.4 0.35 IM 131812,4 R6 0.5118 0.7087 0.488 0.014 

13 18 16.4 0.35 IM 131816,4 0.5118 0.7087 0.646 0.014 

15 15 20 12.4 0.35 IM 152012,4 0.5906 0.5906 0.7874 0.488 0.014 

IM ... R6 15 20 16.4 0.35 IM 152016,4 0.5906 0.7874 0.646 0.014 

17 22 16.4 0.35 IM 17 2216,4 0.6693 0.8661 0.646 0.014 

17 22 16.4 0.35 IM 17 2216,4 R6 0.6693 0.8661 0.646 0.014 

17 17 22 16.4 8.2 0.35 IMC 17 22 16,4 0.6693 0.6693 0.8661 0.646 0.32 0.014 

20 20 25 16.4 0.35 IM 20 2516,4 0.7874 0.7874 0.9843 0.646 0.014 

20 25 16.4 0.35 IM 20 2516,4 R6 0.7874 0.9843 0.646 0.014 

20 25 16.4 8.2 0.35 IMC 20 2516,4 0.7874 0.9843 0.646 0.32 0.014 

20 25 20.4 0.35 IM 20 25 20,4 0.7874 0.9843 0.803 0.014 

111 See Table B8-28 on page B-8-21 for outside di a meter toleran ce. 

B-8-32 NEEDLE ROLLER BEARINGS 

Approx. 
Wt. 

kg 
lbs 

0.0116 
0.013 

0.0116 
0.013 

0.0116 
0.013 

0.007 
0.015 

0.009 
0.020 

0.008 
0.018 

0.0116 
0.013 

0.008 
0.D18 

0.008 
0.D18 

0.008 
0.D18 

0.009 
0.020 

0.011 
0.025 

0.011 
0.025 

0.015 
0.033 

0.013 
0.028 

0.017 
0.037 

0.019 
0.041 

0.019 
0.041 

0.019 
0.041 

0.022 
0.047 

0.022 
0.047 

0.022 
0.047 

0.027 
0.060 
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Needle Rollers, Accessories 

INNER RINGS FOR FULL COMPLEMENT DRAWN CUP NEEDLE ROLLER BEARINGS 
METRIC SERIES 

r---s~¡ 

r 7 
Shaft d F 111 B Hale Location lnner Ring Approx. 
Dia. C3 ísmin. Designation Wt. 

mm mm mm mm mm mm kg 
in in in in in in lbs 

20 20 25 20.4 102 0.35 IMC 20 25 20,4 0.027 
0.7874 0.7874 0.9843 0.803 0.40 0.014 0.060 

d - ----- - F 

L====J 
20 25 25.0 0.35 

IM202525 
0.033 

0.7874 0.9843 0.984 0.014 0.073 

23 23 28 20.4 0.35 
IM 23 28 20,4 

0.031 
0.9055 0.9055 1.1024 0.803 0.014 0.067 

IM 
25 25 30 16.4 0.35 IM 25 30 16,4 0.027 

0.9843 0.9843 1.1811 0.646 0.014 0.060 

25 30 16.4 0.35 IM 25 30 16,4 R6 0.027 
0.9843 1.1811 0.646 0.014 0.060 

25 30 16.4 8.2 0.35 
IMC 25 30 16,4 

0.027 
0.9843 1.1811 0.646 0.32 0.014 0.058 

r 7 
d ---- F 

25 30 20.4 0.35 IM 25 30 20,4 0.033 
0.9843 1.1811 0.803 0.014 0.073 

25 30 20.4 10.2 0.35 IMC 25 30 20,4 0.033 
0.9843 1.1811 0.803 0.40 0.014 0.073 

L .,_____________J 
IMC 

25 30 25 0.35 
IM253025 

0.040 
0.9843 1.1811 0.984 0.014 0.088 

30 30 35 16.4 0.35 IM 30 3516,4 0.031 
1.1811 1.1811 1.3780 0.646 0.014 0.068 

30 35 16.4 0.35 IM 30 3516,4 R6 0.031 
1.1811 1.3780 0.646 0.014 0.068 

r---s~¡ 30 35 16.4 8.2 0.35 IMC 30 3516,4 0.031 
1.1811 1.3780 0.646 0.32 0.014 0.068 

r 7 30 35 20.4 0.35 
IM 30 35 20,4 

0.039 
1.1811 1.3780 0.803 0.014 0.086 

d - -----~ F 

L~~J 
30 35 20.4 0.35 IM 30 35 20,4 R6 0.039 

1.1811 1.3780 0.803 0.014 0.086 

30 35 20.4 10.2 0.35 IMC 30 35 20,4 0.039 
1.1811 1.3780 0.803 0.40 0.014 0.086 

IM ... R6 30 35 25.0 0.35 
IM303525 

0.048 
1.1811 1.3780 0.984 0.014 0.106 

35 35 40 16.4 0.35 IM 35 40 16,4 0.036 
1.3780 1.3780 1.5748 0.646 0.014 0.079 

35 40 16.4 0.35 IM 35 40 16,4 R6 0.036 
1.3780 1.5748 0.646 0.014 0.079 

35 40 20.4 0.35 
IM 35 40 20,4 

0.045 
1.3780 1.5748 0.803 0.014 0.099 

35 40 20.4 0.35 IM 35 40 20,4 R6 0.045 
1.3780 1.5748 0.803 0.014 0.099 

35 40 20.4 10.2 0.35 IMC 35 40 20,4 0.045 
1.3780 1.5748 0.803 0.40 0.014 0.099 

35 40 25 0.35 
IM354025 

0.055 
1.3780 1.5748 0.984 0.014 0.121 

40 40 44 16.4 0.3 
IM 40 4416,4 

0.032 
1.5748 1.5748 1.7323 0.646 0.01 0.071 

111 See Table B8-28 on page B-8-21 far outside diametertolerance. Continued on next page. 
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D 

NEEDLE ROLLER BEARINGS 

INNER RINGS FOR FULL COMPLEMENT DRAWN CUP NEEDLE ROLLER BEARINGS 
METRIC SERIES 

Shaft d F 111 B Hole Location lnner Ring 
Dia. C3 ísmin. Designation 

mm mm mm mm mm mm 
in in in in in in 

40 40 44 16.4 0.3 IM 40 4416,4 R6 1.5748 1.5748 1.7323 0.646 0.01 

40 44 16.4 8.2 0.3 IMC 40 4416,4 1.5748 1.7323 0.646 0.32 0.01 

40 45 20.4 0.35 IM 40 45 20,4 1.5748 1.7717 0.803 0.014 

IM 
40 44 20.4 10.2 0.35 IMC 40 45 20,4 1.5748 1.7323 0.803 0.40 0.014 

45 45 50 20.4 0.65 IM 45 50 20,4 1.7717 1.7717 1.9685 0.803 0.026 

45 50 20.4 0.65 IM 45 50 20,4 R6 1.7717 1.9685 0.803 0.026 

r 7 
d ---- F 

45 50 25 0.65 
IM455025 1.7717 1.9685 0.984 0.026 

45 60 25 0.65 
IM455025R6 1.7717 2.3622 0.984 0.026 

Le--------------J 50 50 55 20.4 0.65 IM 50 55 20,4 R6 1.9685 1.9685 2.1654 0.803 0.026 

IMC 
50 55 20.4 0.65 IM 50 55 20,4 1.9685 2.1654 0.803 0.026 

111 See Table B8-28 on page B-8-21 for outside di a meter toleran ce. 

r--s~¡ 

r 7 
d - -----~ F 

L~~J 
IM ... R6 

B-8-34 NEEDLE ROLLER BEARINGS 

Approx. 
Wt. 

kg 
lbs 

0.032 
0.071 

0.032 
0.071 

0.051 
0.112 

0.051 
0.112 

0.056 
0.123 

0.056 
0.123 

0.069 
0.152 

0.069 
0.152 

0.062 
0.137 

0.062 
0.137 
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Needle Rollers, Accessories 

INNER RINGS FOR MACHJNE-TOOL QUALITY PRECJSJON-COMBINEO BEARINGS 
METRIC SERIES 

r--- s-------¡ 
Shaft 

d F 111 B 
lnner Ring Approx. 

Dia. 
ísmin. 

Designation Wt. 

r 7 
mm mm mm mm mm kg 
in in in in in lbs 

17 17 20 27.5 0.2 
IM 19017 

0.019 
0.6693 0.6693 0.7874 1.083 0.01 0.042 

d ------ F 

L====J 
17 20 32 0.2 IM 20617 

0.021 
0.6693 0.7874 1.240 0.01 0.046 

20 20 25 27.5 0.35 
IM 19020 

0.038 
0.7874 0.7874 0.9843 1.083 0.014 0.084 

IM 
20 25 32 0.35 IM 20620 

0.044 
0.7874 0.9843 1.240 0.014 0.097 

25 25 30 27.5 0.35 IM 19025 
0.042 

0.9843 0.9843 1.1811 1.083 0.014 0.093 

r---s~¡ r 11 7 25 30 32 0.35 IM 20625 
0.052 

0.9843 1.1811 1.240 0.014 0.115 

30 30 35 27.5 0.35 IM 19030 
0.053 

1.1811 1.1811 1.3780 1.083 0.014 0.117 
d ------ F 

L ~J 30 35 32 0.35 IM 20630 
0.061 

1.1811 1.3780 1.240 0.014 0.134 

35 35 40 27.5 0.35 IM 19035 
0.063 

1.3780 1.3780 1.5748 1.083 0.014 0.139 

IMC 
35 40 32 0.35 IM 20635 

0.072 
1.3780 1.5748 1.240 0.014 0.159 

40 40 45 27.5 0.35 IM 19040 
0.069 

1.5748 1.5748 1.7717 1.083 0.014 0.152 

40 45 32 0.35 IM 20640 
0.080 

1.5748 1.7717 1.240 0.014 0.176 

45 45 50 30.5 0.65 IM 19045 
0.085 

1.7717 1.7717 1.9685 1.201 0.026 0.187 

45 50 35 0.65 IM 20645 
0.096 

1.7717 1.9685 1.358 0.026 0.212 

IM ... R6 111 See Table B8-28 on page B-8-21 for outside diameter tolerance. 
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D 

NEEDLE ROLLER BEARINGS 

INNER RINGS WITH 0/L HOLES/EXTRA WIDE, RNA BEARINGS 
METRIC SERIES 

Shaft d Dia. 
f 111 B ísmin. 

mm mm mm mm mm 
in in in in in 

12 12 17.6 15 0.35 
0.4724 0.4724 0.6929 0.591 0.014 

12 17.6 20 0.35 
0.4724 0.6929 0.787 0.014 

15 15 20.8 15 0.65 
0.5906 0.5906 0.8189 0.591 0.026 

15 22.1 22 0.65 
0.5906 0.8701 0.866 0.026 

17 17 23.9 15 0.65 
0.6693 0.6693 0.9409 0.591 0.026 

20 20 28.7 18 0.65 
0.7874 0.7874 1.1299 0.709 0.026 

20 28.7 22 0.65 
0.7874 1.1299 0.866 0.026 

20 28.7 22 0.65 
0.7874 1.1299 0.866 0.026 

25 25 33.5 18 0.65 

U:] □ E1J 
1 

BIG, BIK, BIP 1~ 
11. B ,fl F 

0.9843 0.9843 1.3189 0.709 0.026 

25 33.5 22 0.65 
0.9843 1.3189 0.866 0.026 

25 33.5 30 0.65 
0.9843 1.3189 1.181 0.026 

25 33.5 32 0.65 
0.9843 1.3189 1.260 0.026 

25 33.5 42 0.65 
0.9843 1.3189 1.654 0.026 

30 30 38.2 18 0.65 
1.1811 1.1811 1.5039 0.709 0.026 

30 38.2 22 0.65 
1.1811 1.5039 0.866 0.026 

30 44.0 30 0.65 
1.1811 1.7323 1.181 0.026 

30 38.2 32 0.65 
1.1811 1.5039 1.260 0.026 

30 44.0 40 0.65 
1.1811 1.7323 1.575 0.026 

35 35 44.0 18 0.65 
1.3780 1.3780 1.7323 0.709 0.026 

35 44.0 22 0.65 
1.3780 1.7323 0.866 0.026 

35 44.0 32 0.65 
1.3780 1.7323 1.260 0.026 

40 40 49.7 18 0.85 
1.5748 1.5748 1.9567 0.709 0.033 

40 49.7 22 0.85 
1.5748 1.9567 0.866 0.033 

40 55.4 36 0.85 
1.5748 2.1811 1.417 0.033 

111 Please canta et JTEKT about outside diameter toleran ce. 

B-8-36 NEEDLE ROLLER BEARINGS 

lnner Ring Approx. 
Designation Wt. 

kg 
lbs 

BIC 1012 0.016 
0.035 

BIP 1012 0.020 
0.044 

BIC 1015 0.018 
0.040 

BIC 2015 0.035 
0.077 

BIC 1017 0.026 
0.057 

BIC 1020 0.046 
0.101 

BIC 2020 0.056 
0.123 

BIP 1020 0.056 
0.123 

BIC 1025 0.054 
0.119 

BIC 2025 0.065 
0.143 

BIC 22025 0.500 
1.102 

BIG 2025 0.095 
0.209 

BIK 2025 0.125 
0.276 

BIC 1030 0.060 
0.132 

BIC 2030 0.074 
0.163 

BIC 3030 0.188 
0.414 

BIG 2030 0.108 
0.238 

BIG 3030 0.247 
0.545 

BIC 1035 0.077 
0.170 

BIC 2035 0.093 
0.205 

BIG 2035 0.135 
0.298 

BIC 1040 0.094 
0.207 

BIC 2040 0.115 
0.254 

BIC 3040 0.321 
0.708 
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Needle Rollers, Accessories 

INNER RINGS WITH 0/L HOLESJEXTRA WIDE, RNA BEARINGS 
METRIC SERIES 

Shaft d Dia. 
Fil) B ísmin. 

mm mm mm mm mm 
in in in in in 

40 49.7 32 0.85 
1.5748 1.9567 1.260 0.033 

40 49.7 22 0.85 
1.5748 1.9567 0.866 0.033 

45 45 55.4 18 0.85 
1.7717 1.7717 2.1811 0.709 0.033 

45 55.4 22 0.85 
1.7717 2.1811 0.866 0.033 

45 62.1 38 0.85 
1.7717 2.4449 1.496 0.033 

45 55.4 32 0.85 
1.7717 2.1811 1.260 0.033 

50 50 62.1 20 0.85 
1.9685 1.9685 2.4449 0.787 0.033 

50 62.1 24 0.85 
1.9685 2.4449 0.945 0.033 

50 62.1 28 0.85 
1.9685 2.4449 1.102 0.033 

[ BIG, Bl<BIP 1'17 
,____¡i, -B .r1 F 

50 68.8 38 0.85 
1.9685 2.7087 1.496 0.033 

50 62.1 38 0.85 
1.9685 2.4449 1.496 0.033 

50 62.1 28 0.85 
1.9685 2.4449 1.102 0.033 

55 55 68.8 20 0.85 
2.1654 2.1654 2.7087 0.787 0.033 

55 72.6 38 0.85 
2.1654 2.8583 1.496 0.033 

55 72.6 48 0.85 
2.1654 2.8583 1.890 0.033 

55 68.8 38 0.115 
2.1654 2.7087 1.496 0.033 

55 68.8 28 0.115 
2.1654 2.7087 1.102 0.033 

60 60 72.6 28 0.85 
2.3622 2.3622 2.8583 1.102 0.033 

60 78.3 38 0.115 
2.3622 3.0827 1.496 0.033 

60 72.6 38 0.115 
2.3622 2.8583 1.496 0.033 

60 72.6 38 0.115 
2.3622 2.8583 1.496 0.033 

65 65 83.1 38 0.115 
2.5591 2.5591 3.2717 1.496 0.033 

65 78.3 38 0.115 
2.5591 3.0827 1.496 0.033 

70 70 88.0 38 0.115 
2.7559 2.7559 3.4646 1.496 0.033 

111 Please contact JTEKT about outside diameter tolera ne e. 

lnner Ring Approx. 
Designation Wt. 

kg 
lbs 

BIG 2040 0.170 
0.375 

BIP 1040 0.115 
0.254 

BIC 1045 0.113 
0.249 

BIC 2045 0.139 
0.306 

BIC 3045 0.422 
0.930 

BIG 2045 0.210 
0.463 

BIC 1050 0.163 
0.359 

BIC 11050 0.196 
0.432 

BIC 2050 0.228 
0.503 

BIC 3050 0.515 
1.135 

BIG 2050 0.312 
0.688 

BIP 1050 0.228 
0.503 

BIC 1055 0.205 
0.452 

BIC 3055 0.525 
1.157 

BICG 3055 0.660 
1.455 

BIG 2055 0.3911 
0.860 

BIP 1055 0.288 
0.635 

BIC 2060 0.282 
0.622 

BIC 3060 0.583 
1.285 

BICG 2060 0.385 
0.849 

BIG 2060 0.385 
0.849 

BIC 3065 0.623 
1.373 

BIG 2065 0.437 
0.963 

BIC 3070 0.662 
1.459 

Continued on next page. 
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D 

NEEDLE ROLLER BEARINGS 

INNER RINGS WITH 0/L HOLES/EXTRA WIDE, RNA BEARINGS 
METRIC SERIES 

Shaft d Dia. 
F 111 B ísmin. 

mm mm mm mm mm 
in in in in in 

70 70 88.0 48 0.85 
2.7559 2.7559 3.4646 1.890 0.033 

70 88.0 58 0.85 
2.7559 3.4646 2.283 0.033 

75 75 88.0 32 0.85 
2.9528 2.9528 3.4646 1.260 0.033 

75 88.0 42 0.85 
2.9528 3.4646 1.654 0.033 

75 96.0 58 0.85 
2.9528 3.7795 2.283 0.033 

80 80 96.0 24 0.85 
3.1496 3.1496 3.7795 0.945 0.033 

80 96.0 32 0.85 
3.1496 3.7795 1.260 0.033 

80 99.5 38 0.85 
3.1496 3.9173 1.496 0.033 

80 96.0 42 0.85 

LJ?j □ ~ 
1 

BIG, BIK, BIP 1~ 
11. B ,fl F 

3.1496 3.7795 1.654 0.033 

90 90 104.7 32 1.35 
3.5433 3.5433 4.1220 1.260 0.053 

90 109.1 43 1.35 
3.5433 4.2953 1.693 0.053 

90 109.1 53 1.35 
3.5433 4.2953 2.087 0.053 

90 109.1 63 1.35 
3.5433 4.2953 2.480 0.053 

95 95 109.1 32 1.35 
3.7402 3.7402 4.2953 1.260 0.053 

95 114.7 43 1.35 
3.7402 4.5157 1.693 0.053 

95 114.7 63 1.35 
3.7402 4.5157 2.480 0.053 

100 100 119.2 43 1.35 
3.9370 3.9370 4.6929 1.693 0.053 

100 114.7 42 1.35 
3.9370 4.5157 1.654 0.053 

105 105 119.2 32 1.35 
4.1339 4.1339 4.6929 1.260 0.053 

105 124.7 55 1.35 
4.1339 4.9094 2.165 0.053 

110 110 124.7 34 1.35 
4.3307 4.3307 4.9094 1.339 0.053 

110 124.7 44 1.35 
4.3307 4.9094 1.732 0.053 

125 125 142.5 44 1.35 
4.9213 4.9213 5.6102 1.732 0.053 

125 142.5 44 1.35 
4.9213 5.6102 1.732 0.053 

130 130 158.0 52 1.35 
5.1181 5.1181 6.2205 2.047 0.053 

111 Please canta et JTEKT about outside diameter toleran ce. 

B-8-38 NEEDLE ROLLER BEARINGS 

lnner Ring Approx. 
Designation Wt. 

kg 
lbs 

BIG 3070 0.820 
1.808 

BIK 3070 1.010 
2.227 

BIC 2075 0.410 
0.904 

BIG 2075 0.538 
1.186 

BIK 3075 1.260 
2.778 

BIC 1080 0.410 
0.904 

BIC 2080 0.545 
1.202 

BIC 3080 0.805 
1.775 

BIG 2080 0.714 
1.574 

BIC 2090 0.531 
1.171 

BIC 3090 0.990 
2.183 

BIG 3090 1.220 
2.690 

BIK 3090 1.480 
3.263 

BIC 2095 0.548 
1.208 

BIC 3095 1.075 
2.370 

BIK 3095 1.585 
3.494 

BIC 3100 1.090 
2.403 

BIG 2100 0.800 
1.764 

BIC 2105 0.615 
1.356 

BIG 3105 1.505 
3.318 

BIC 2110 0.705 
1.554 

BIG 2110 0.920 
2.028 

BICG 2125 1.340 
2.954 

BIG 2125 1.325 
2.921 

BIC 3130 2.530 
5.578 
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ENOWASHERS 
METRIC SERIES 

d, D, 

mm mm 
in in 

B.O 18 
0.315 0.709 

8.5 15 
0.335 0.591 

10.5 17 
0.413 0.669 

10.5 20 
0.413 0.787 

12.5 19 
0.492 0.748 

12.5 22 
0.492 0.866 

14.5 22 
0.571 0.866 

14.5 26 
0.571 1.024 

15.5 23 
0.610 0.906 

16.5 24 
0.650 0.945 

16.5 28 
0.650 1.102 

17.5 25 
0.689 0.984 

18.5 26 
0.728 1.024 

18.5 30 
0.728 1.181 

20.5 28 
0.807 1.102 

20.5 32 
0.807 1.260 

s 
mm 
in 

2.0 
0.079 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0,020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

0.5 
0.020 

s 

-1r 

rl 
LJ 

End Washer Approx. 
Designation Wt. 

kg 
lbs 

SNSH8X18X2 0.003 
0.007 

SNSH8,5X15X0,5 0.0005 
0.001 

SNSH10,5X17X0,5 0.0006 
0.001 

SNSH10,5X20X0,5 0.0009 
0.002 

SNSH12,5X19X0,5 0.0006 
0.001 

SNSH12,5X22X0,5 0.0010 
0.002 

SNSH14,5X22X0,5 0.00111 
0.002 

SNSH14,5X26X0,5 0.0014 
0.003 

SNSH15,5X23X0,5 0.0009 
0.002 

SNSH16,5X24X0,5 0.0009 
0.002 

SNSH16,5X28X0,5 0.0016 
0.004 

SNSH17,5X25X0,5 0.001 
0.002 

SNSH18,5X26X0,5 0.001 
0.002 

SNSH18,5X30X0,5 0.002 
0.004 

SNSH20,5X28X0,5 0.001 
0.002 

SNSH20,5X32X0,5 0.002 
0.004 

Needle Rollers, Accessories 

SNSH 

d, D, s End Washer Approx. 
Designation Wt. 

mm mm mm kg 
in in in lbs 

22.5 30 0.5 SNSH22,5X30X0,5 0.001 
0.886 1.181 0.020 0.003 

22.5 35 0.5 SNSH22,5X35X0,5 0.002 
0.886 1.378 0.020 0.005 

25.5 35 0.5 SNSH25,5X35X0,5 0.002 
1.004 1.378 0.020 0.004 

25.5 37 0.5 SNSH25,5X37X0,5 0.002 
1.004 1.457 0.020 0.005 

28.5 40 0.5 SNSH28,5X40X0,5 0.002 
1.122 1.575 0,020 0.005 

30.5 40 0.5 SNSH30,5X40X0,5 0.002 
1.201 1.575 0.020 0.005 

35.5 47 0.5 SNSH35,5X47X0,5 0.003 
1.398 1.850 0.020 0.006 

40.5 50 0.5 SNSH40,5X50X0,5 0.003 
1.594 1.969 0.020 0.006 

41.0 55 1.0 SNSH41X55X1 0.008 
1.614 2.165 0.039 0.018 

45.5 55 0.5 SNSH45,5X55X0,5 0.003 
1.791 2.165 0.020 0.007 

46.0 62 1.0 SNSH46X62X1 0.011 
1.811 2.441 0.039 0.024 

51.0 65 1.0 SNSH51X65X1 0.010 
2.008 2.559 0.039 0.022 

56.0 72 1.0 SNSH56X72X1 0.013 
2.205 2.835 0.039 0.029 

61.0 78 1.0 SNSH61X78X1 0.015 
2.402 3.071 0.039 0.033 

66.0 85 1.0 SNSH66X85X1 0.018 
2.598 3.346 0.039 0.040 

NEEDLE ROLLER BEARINGS B-8-39 
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NEEDLE ROLLER BEARINGS 

NOTES 

D 

B-8-40 NEEDLE ROLLER BEARINGS 
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