Angular Sector
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still to be defined by standards still to be defined by standards Form and LOcation TO|eranCGS
Definition Definition Regression straight line Regression circle (Gaussian circle)
The tolerance zone is limited t The tolerance zone is limited (Gaussian straight line) Circle laid through the measured
in the measuring plane in the measuring plane by Mean line laid through the measured polar profile such that the sum of the
which is perpendicular to two straight lines a distance PW profile such that the sum of the squares of all profile deviations is The form and location tolerance of a feature (surface, axis, point or median plane) defines the zone
the axis by two concentric T apart and parallel to the squares of all profile deviations is minimum. within which every point of this feature is to be contained.
circles a distance T datum. What is to be contained L[ minimum. (LSCI = Least Squares Circle) . P X ST .
apart. The toleranced : within the tolerance zone is not (LSLI = Least Squares Line) Circular zone with minimunm Depending on the gature to be toleranf:eq and the manner in which it is dimensioned,
circumference shall be the entire profile that has been | radial separation the tolerance zone is one of the following:
contained within the assessed but that portion of Enveloping parallel lines Concentric circles enclosing the « The area within a circle * The space between two equidistant surfaces
tolerance zone in any the LSLI line computed for the Parallel, straight lines enclosing the measuring polar profile and having the « The area between two concentric circles - The space within a cylinder
angular sector starting entered measuring length. measured profile and having the least least radial separation. - The area between two parallel, straight lines - The space between two coaxial cylinders
from the profile center and /o0 TA] L | separation. . (MZCI = Minimum Circles) - The area between two equidistant lines - The space within a parallelepiped
featuring any width. Example (MZLI = Minimum Zone Lines) + The space between two parallel planes
Each portion of the LSLI line \ Minimum circumscribed circle P P P
Example calculated for the entered Regression parabola ) / Smallest possible circle which can It is necessary to define a datum indicating the exact location of the tolerance zone for location
The “local” roundness measuring length on the Mean parabola (2nd order) laid be fitted around the measured polar tolerances. A datum is a theoretically exact, geometrical feature (e.g. an axis, plane, straight line
deviation shall be smaller toleranced ger)erating line through the measured profile such profile. etc); daturﬁs Y [yl sever'al T s, = ' ! !
than 0.012 in any angular shall be contained between that the sum of the squares of all (MCCI = Minimum Circumscribed
sector starting from the two straight lines 0.04 apart profile deviations is minimum. Circle) The toleranced feature may have any form, location or orientation within the tolerance zone, unless a
rofile center and featurin: and parallel to the opposite —— more restrictive specification is given.
2 width of 15°. ¢ geneﬁating line. o POSIION @ Edge identification 4 O\ Maximum inscribed circle X i’ v X X . X
The position of a profile interruption / VL + possible circle which can The unit of measurement for the tolerance value T is the same as for workpiece dimensions. If not
(edge) is determined. The profile is k ! b:rgtetsedpwithin the measured polar otherwise specified, the tolerance applies to the whole length or surface of the toleranced feature.
Note Note evaluated up to the edge according profile. P
The roundness deviation as per ISO 1101 may be larger; if The parallelism deviation may be larger; L 1] tolstt = . . .
necessary, it can be toleranced separately. if necessary, it can be toleranced separately. (MICI = Maximum Inscribed Circle)

Flatness

Straightness

General Tolerances (mm)

for machined workpieces, ISO 2768, Part 2 1SO 1101 1SO 1101
866-945-5742.
. - ¢ S
Tolerance class H Tolerance class L [t  Definition . Definition )
: The tolerance zone is The tolerance zone is
Nom. >10 |>30 [>100 |>300 |[>1000 Nom. >10 |>30 |>100 |>300 |>1000 : limited in the measuring limited by two parallel
tength 030 |...100|.. 300| . 1000|. 3000| | "®"9" 707 30 100]..300 .. 1000 ... 3000 i plane by two parallel planes a distance T apart.
www.willrich.com i straight lines a distance
[=][z]|0.02 |0.05 o1 |02 |03 |04 [=]lz]joa jo2 joa |08 |12 |16 sales@willrich.com i T apart.
0.2 0.3 0.4 0.5 0.6 1 1.5 2 }
Examples
0.5 @ 0.6 1 15 2 . —Ton Any generating line of a the
0.1 0.5 SR toleranced cylinder surface
| shall be contained between
Tolerance class K ] : two parallel, straight lines {z]0.08
0.1 apart.
|
Norn. >10 |>30 |~100 |-300 |~1000 'lFﬁ:';:rr‘\::l roundness tolerance is the a:} Example
length Any 200 portion of any The toleranced surface
....101...30 [...100/...300|...1000 ... 3000 ini i
m|(rj1|nh\um formled by the dllameter tolerance generating line of the shall be contained between
[—=llz]]o05 |01 jo2 o4 (o6 |08 and the general run-out tolerance. — toleranced cylinder surface two parallel planes 0.08
E 0.4 06 |08 1 - Bl shall be contained between e apart.
P . . L] ! two parallel, straight lines N
@ 0.6 0.8 1 The general parallelism tolerance is the ! 0.1 apart I
02 maximum formed by the dimensional I
tolerance and the general straightness/ N Note
flatness tolerance. Copyright © 2022 Mahr Inc. Al rights reserved. Due to technical improvements and/or further product developments, @ See IS0 1101 for further
all of the specifications shown in this document are subject to change without notice. Other product and company straightness tolerances.
names listed are trademarks or trade names of their respective companies.
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O Roundness u \ Profile of Any Line o Surface Profile / Parallelism
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Definition

The tolerance zone is
limited in the measuring
plane which is
perpendicular to the axis
by two concentric circles a
distance T apart.

Example

The circumference of

any cross section of the
toleranced cylinder surface
shall be contained between
two concentric circles 0.1
apart.

Definition

The tolerance zone is
limited by two coaxial
cylinders a distance T
apart.

Example

— The toleranced cylindrical
surface shall be contained
between two coaxial
cylinders 0.1 apart.

Definition

The tolerance zone is
limited by two lines

which envelope circles of
diameter T, the centers of
which are situated on a line
of ideal geometrical shape.

Example

In each section parallel

to the plane of projection,
the toleranced profile shall
be contained between
two lines which envelope
circles of diameter 0.04,
the centers of which are
situated on a line of ideal
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Definition

The tolerance zone is
limited by two surfaces
enveloping spheres of
diameter T, the centers
of which are situated on
a surface having the true
geometrical form.

Example

The considered surface
shall be contained between
two surfaces enveloping
spheres of diameter 0.02
the centers of which are
situated on a surface
having the true geometrical
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t Definition
ae.l The tolerance zone is
limited in the measuring
plane by two straight lines
a distance T apart and
parallel to the datum.

Example
Any generating line of the
toleranced surface shall

be contained between two
straight lines 0.1 apart

and parallel to the datum
™ surface A.

’ Note

See IS0 1101 for further

t  Definition
—Th The tolerance zone is
limited in the measuring
plane by two parallel,
straight lines a distance T
apart and perpendicular to
the datum.

toleranced cylinder surface

shall be contained between
two straight lines 0.1 apart
i and perpendicular to the

7} datum surface.
L

Note
See IS0 1101 for further
perpendicularity tolerances.

Example
Any generating line of the
'n

The tolerance zone is
limited by two parallel
planes a distance T
apart and inclined at
the specified angle to
the datum.

Example

The toleranced surface
shall be contained between
two parallel planes 0.05
apart which are inclined at
12° to the datum axis A.

If the tolerance value is
preceded by the g sign the
tolerance zone is limited
by a cylinder of diameter T,
the axis of which is in the
theoretically exact position
of the toleranced element.

E I

[®]2002]A]B]C]  The axis of the toleranced
bore shall be contained

f\( within a cylinder of

I:za L~ .,! diameter 0.02, the axis of
which is in the theoretically
exact position with respect

—si[10]le— to the surfaces B and C.

Note
See I1SO 1101 for the positional tolerance of
a point or a plane.

The tolerance zone is
limited by a cylinder of
diameter T, the axis of
which coincides with the
datum axis.

Example (Coaxiality)

The axis of the toleranced

cylinder shall be contained
within a cylinder of
diameter 0.08 the axis of
fﬁ which coincides with the
: datum A.
4

Note
See ISO 1101 for concentricity tolerances.

The tolerance zone is
limited by two planes
which run both parallel and
symmetric to the datum
axis or the datum plane
and are a distance

T apart.

! I The median plane of a slot
A shall be contained between

two parallel planes
which are 0.08 apart and
symmetrically disposed

to the median plane with

respect to the datum
feature A.

Note
See I1SO 1101 for symmetry tolerances of a line
or an axis.
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geometrical shape. form. parallelism tolerances.
Angularity Concentricity/ Coaxiality Radial Run-Out
1SO 1101 1SO 1101 1SO 1101
Definition Definition Definition (Coaxiality) Definition Definition

The tolerance zone is
limited in the measuring
plane which is
perpendicular to the axis
by two concentric circles
a distance T apart, the
common center of which
lies on the datum axis.

Example

4
Ve

The circumference of

any cross section of the
toleranced cylinder surface
shall be contained between
concentric circles 0.1
apart, the common center
of which lies on

the datum axis formed

by A and B.
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Note

When taking the measurement, the workpiece has

to be turned about the datum axis. See ISO 1101 for
axial run out tolerances in any or a specified direction.

ﬂ Total Run-Out

1ISO 1101

Definition

(Total axial run-out)

The tolerance zone is
limited by two parallel
planes a distance T apart
and perpendicular to the
datum axis.

Example

(Total axial run-out)

The toleranced surface
shall be contained between
two parallel planes 0.1
apart and perpendicular to
the datum axis D.

7\

Note

When taking the measurement, the workpiece has to be
turned about the datum axis several times. Workpiece and
measuring instrument have to move radially to each other.
See ISO 1101 for total radial run-out tolerances.




