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the member bodigs for approval before their acceptance as International Standards by
the 1ISO Council.
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INTERNATIONAL STANDARD

1SO 6193-1980 (E)

Rolling bearings — Needle rollers — Tolerances

1 Sco;]'e and field of application

This Interfational Standard specifies tolerances for needle
rollers, for which the preferred nominal dimensions are given in
1SO 3096.

2 Refefences

ISO/R 286, /SO system for limits and fits — Part 1 : General,
tolerances|and deviations.

ISO 3096, |NVeedle roller bearings — Needle rollers —_Dimen-
sions — Metric series.

3 Definitions, symbols and explanations

Ly,

e e
B

3.1 nominal diameter of a needle roller, |D,, : The value of
the diameter used for the purpose of general jdentification of a
needle rollerydiameter. See figures 1 and 2.

3.2 ‘single diameter of a needle roller, ,,: The distance
between two tangents to the needle roller qurface parallel to
each other and in a plane perpendicular to theneedle roller axis,
i.e. a radial plane.

3.3 single plane mean diameter of a neddle roller, D,
The arithmetical mean of the largest and the smallest actual
single diameters of the needle roller in a single radial plane.

3.4 nominal length of a needle roller, [, : The value of
the length used for the purpose of general |dentification of a
needle roller length. See figures 1 and 2.

3.5 actual length of a needle roller, L, The distance bet-
ween the two radial planes which just comtain the end ex-
tremities of the needle roller.

3.6 nominal corner dimension (of flat ¢nd needle roller),
r : See figure 1.

3.7 single corner dimension (of flat end|needle roller), rg.

Figure 1 — Flat end needle roller

Lw

Figure 2 — Rounded end needle roller

3.8 nominal end radius (of rounded end needle roller), R :
See figure 2.

3.9 deviation from circular form (of the line of intersection
of a needle roller surface and a radial plane) : The greatest
radial distance between any point on the line and the circle cir-
cumscribed round it.

NOTE — Methods for measuring the deviation from circular form are
given in the annex.

3.10 single plane diameter variation of a needle roller,
Vpwp © The difference between the largest and the smallest ac-
tual single diameter of the needle roller in a single radial plane.
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3.11 needle roller gauge : A diameter deviation range
limited by a high and a low deviation of the mean needle roller
diameter D\, from the nominal diameter, D,,, in a radial plane
through the middle of the roller length.

NOTE — A gauge is designated by the high and low deviations ex-
pressed in micrometres, for example —2/—4.

3.12 gauge lot : A quantity of needle rollers, of the same
grade and nominal dimensions, all having a mean diameter
D,mp within the same gauge.

— preferred gauges;

— maximum deviation from circular form;

— maximum needle roller diameter variation.
In addition, no single roller diameter within the entire roller
length shall exceed the actual maximum diameter at the middle

of a roller length by more than :

0,5 um for grade 2

NOTE — Needle rolLrs of any grade and nominal dimensions are sup-
plied in gauge lots. If nothing to the contrary has been agreed between
the user and the supplier, the gauge lots may be of any one or more of
the gauges included]in table 1.

3.13 gauge lot|diameter variation, Vp,, : The difference
between the meal; diameter Dy, of the needle roller having
the largest mean ¢liameter and that of the needle roller having
the smallest mean| diameter in the lot.

3.14 needle rqller grade: A specific combination of
diameter and forn} tolerances.

NOTE — A needle rpller grade is designated by a number.

4 Tolerances

4.1 Diameter jand circular form
Table 1 specifies |

— maximum)|gauge lot diameter variation;

0,8 um for grade 3

1  um for grade 5

4.2 Length

For tolerances on the length, L,,s, of needle rollers of all
grades : h13, see ISO/R 286.

4.3 Corner dimension

Table 2specifies the applicable corner dimension limits for flat
end needle rollers of all grades.

4.4 End radius

The end radius limits for rounded end needle follers are
specified in 1SO 3096.
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Table 1 — Gauge lot diameter variation, preferred gauges, deviation from
circular form and diameter variation

Values in micrometres

NOTES

1 Toleranc
quirements

2 Needle r
option, if ng

NOTE — Th

The corner

Gauge lot F.’referred 9"99‘,’5 Deviation from Diameter
. L. High/low deviation . .
Grade diameter variation . circular form variation
V, of mean diameter M V.
DwL Max. D ax. Dwp Max.
wmp
0/-2 —-1/-3 —-2/-4
2 2 —3/-5 —4/-6 —5/-17 1 1
-6/-8 —-7/-9 -8/-10
0/-3 -15/~4,5
3 3 -3/-6 —-45/~-175 15 15
-6/-9 -7/~10
5 5 0/-5 —-3/-8 —-5/-10 2,5 2

bf 4.1.

Table 2 — Corner dimension limits for flat end needle roller

Values in millimetres

Nominal diameter of needle
roller Corner dimension limits
Dw
> < rg min. rg max.
- 1 0,1 0,3
1 3 0,1 0,4
3 5 0,1 0,6

bf a’roller shall clear a fillet radius equal to rg min.

e nominal corner dimension, r, corresponds to the minimum dimension, rg min.

b values apply only at the middle of the needle roller length. However, each single diameter of a roller shall also ¢gomply with the re-

bllers of any nominal dimensions and any of the quoted grades will be supplied sub-divided into quoted gauges at|the manufacturer’s
thing to the contrary is agreed between the user and the manufacturer.
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Annex

Measurement of deviation from circular form

A.1 Method using roundness measuring
instruments

Deviation from circular form shall be measured at the middle of
the needle roller ; fce, Tt

numerical evalugtion of the needle roller circumference, as
recorded on a golar chart which shows the measured cir-
cumference. Thp measured circumference is a graphical
representation of| the highly magnified radial deviations of the
needle roller, which are recorded as either the needle roller, or
the contacting stylus, is precisely rotated about the needle
roller axis. The agcuracy of spindle rotation and the sensitivity
of the transducef shall be within 0,025 pum.

Because of the high radial magnification, it is essential that care
be taken in interpreting the polar chart and there are several
commonly used procedures for finding the radial separation of
the measured cirgumference from a perfect circle. One of these
is the minimum cjrcumscribed circle method, which is relatively
simple and is generally satisfactory for needle rollers.

waves but may fail to detect or properly measure out-of-
roundness having odd numbers of waves. For needle rollers it is
practical to use a vee block measuring device, arranged as
shown in figure 3, to measure the out-of-roundness of a profile
i ; e has a pro-
nounced influence on the indicator reading and.no)pne angle is
adequate for all waviness. The most practical'vee’angles appear
to be 90° and 120° and the magnification factor for|the ratio of
the indicator reading to the actual wave) height gr deviation
from circular form is shown in table 8, To determing the devia-
tion from circular form, divide the indicator reading|by this fac-
tor.

It is essential that the poift of contact between the stylus and
the roller be on the axis A=A which is the bisector of the vee and
the axis B-B, whichis the plane through the mifidle of the
needle roller length;\also the spindle of the indicatof shall be in
alignment with.axes A-A and B-B.

Table 3 — Magnification factor
(Indicator reading/deviation from circular fgrm)

A.2 Method using vee block measurements Vee Number of waves
angle J
Deviation from grcular form for needle rollers may result in cir- S S |7 9|31 A
cumferential profjles having two or more waves or radial devia 20° alal--l2al2al=14dl212
tions from a perfect circle. Measuring single diameters at:the
middle of a needle roller length will give a good indication" of 120° 1 l2l2l1l=1=1112211
out-of-roundnesy for two waves or other even numbers of
B
1
p
. —
L, -1 Ly
2 2
A B

Figure 3 — General arrangement for vee block measurements
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