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SURFACE ROUGHNESS BY DIFFERENT PROCESSING METHODS

INDICATIONS OF GEOMETRIGAL TOLERANGE ON DRAWINGS  eccept rom s 3 0oz (1s8s)

. Types and symbols of geometrical tolerances
aulimetc e EESS 0025 | 005 | 0.1 0.2 0.4 0.8 1.6 3.2 63 | 125 25 50 100
Type of tolerance Symbol Definition of tolerance range Examples of drawings and their interpretations
= w
2 § Max. height 0.1 0.2 0.4 0.8 1.6 3.2 6.3 12.5 25 50 100 200 400 If the symbol ¢ is attached before If a tolerance frame is connected to a
g £ Rmax. —$ —$ —$ —$ —$ —$ —$ Straightness the numerical value that indicates the dimension that indicates the diameter
Es tolerance tolerance range, this tolerance range is of a cylinder, the axis line of the
Be the range within a cylinder of diameter t. cylinder shall be contained within a
@ Standard value of reference length " .
28 0.8 2.5 cylinder of 0.08mm diameter.
=L (mm)
3
= a . The tolerance range is the area This surface shall be contained within
B3 Finishing symbol AVAVAVAVA AVaVavd AVav4 between two parallel planes separated two parallel planes separated by
Flatness tolerance by distance t. 0.08mm.
Forging Fine
Casting Fine
The tolerance range in the considered The circumference in any section
Die casting @ Circularily plane is t_he area between two normal to the axis sha‘II bg contained
o tolerance concentric circles separated by between two concentric circles
K S distance t. separated by 0.1mm on the same
Hot rolling S
= plane.
i i)
Cold rolling © The tolerance range is the range The considered surface shall be
K 3 Gylindricily contained between two coaxial cylinder contained between two coaxial cylinder
Drawing & folerance surfaces separated by distance t. surfaces separated by 0.1mm.
Extruding
Tumbling The tolerance range is the range In any cross-section parallel to the projection plane,
. contained between the two envelope the considered profile shall be contained between
Sandblasting Pmmgf‘ﬂ:‘%ra"ce curves formed by a circle with diameter the two envelope curves formed by a 0.04mm
t, the center of which is situated on the diameter circle, the center of which is situated on
Rolling theoretically correct profile curve. the theoretically correct profile curve
it il Fihe The tolerance range is the range contained The considered surface shall be contained
9 Profile tolerance between the two enveloping surfaces between the two enveloping surfaces
Plani of surface formed by a sphere with diameter t, formed by a 0.02mm diameter sphere, the
dnng the center of which is situated on the center of which is situated on the surface
L . . theoretically correct profile surface. containing the theoretically correct profile.
Carving (including slotting)
- The tolerance range is the range The surface shown by the arrow of the
Milling Fine : contained between two planes parallel indicator line shall be contained between
Parallelism
tolerance to the datum plane and separated by two planes parallel to the datum plane A
Precision boring = distance t. and separated by 0.01mm in the direction
i) of the arrow of the indicator line.
(7] Filing Fipe s
E E If symbol ¢ is attached before the The axis of the cylinder shown by the
= Round grindin High! Medium Rou = : : numerical value indicating the tolerance arrow of the indicator line shall be
E Y U J g = Per!‘lglgglal:,llg:mv range, this tolerance range is the range contained within a cylinder of diameter
= Bori H = contained within a cylinder of diameter t 0.01mm that is perpendicular to the
= oring ine = : )
‘= 2 that is perpendicular to the datum plane. datum plane A.
s Drilling 2 ) )
= = The tolerance range is the range The surface shown by the arrow of the indicator ling
= K X Angularity contained between two parallel planes shall be contained between two parallel planes which
Reaming Fine tolerance / inclined at a specified angle to the are inclined with theoretical exactness by 40 degrees to
L X datum plane and separated from each the datum plane A, and which are separated by 0.08mm
Broach grinding Fine other by distance t. in the direction of the arrow of the leader ine.
Shaving The tolerance range is the range contained | $0,03]AB| The point shown by the indicator line
Positional within a circle or sphere of diameter t with shall be contained within a 0.03mm
Grinding Fine Mediu Rough tolerance -$— its center situated at the theoretically exact z diameter circle with its center situated
» location of the considered point (hereafter at the true location 60mm from datum
Hone finishing Fi § referred to as the “true location”). line A and 100mm from datum line B.
©
o f H o If symbol ¢ is attached before the ©[ 4001]A] The axis of the cylinder shown by the
)
S T A = Coaxmllly ml?r?"ce numerical value that indicates the Ky ] [4] arrow of the indicator line shall be
Buffi Fi = or concentricity @ tolerance, the tolerance range is the |_ contained within a cylinder of diameter
utting ' S tolerance range within a cylinder of diameter t i 0.01mm whose axis matches datum
- ) = whose axis matches the datum axis line. * axis line A.
Paper finishing Fil ‘D
o .
N o The tolerance range is the range A 0.08A The center plane shown by the arrow
Lapping Fipe contained between two parallel planes [Elos]A] of the indicator line shall be contained
Symmetrv — separated by distance t and arranged between two parallel planes separated
Liquid honing Fi symmetrically with respect to the by 0.08mm and arranged symmetrically
datum center plane. with respect to the datum center plane A.
Burnishing
The tolerance range is the range contained between The radial run-out of the cylinder surface shown
Surface rollin 73 : _ two concentric circles separated in the axial by the arrow of the indicator line shall not exceed
g § Clr(‘:(l]l Ilg:ar# geoui / - /] direction by distance t and the centers of which are 0.Tmm on any measuring plane normal to the
Electric discharge carving © \ . urface Wth situated on the datum axis line on any measuring datum axis line when the cylinder is rotated by one
@ ( [ plane normal to the datum axis line. rotation about the datum axis line A—B.
WEDM (Wire electric i Soe b !
discharge machining) = \I . \) The tqlerance range is the range The total radial run-out of the cy\inder‘
. L X — Total run-out ' | ; contained between two coaxial cylinders surface shown by the arrow of the indicator
Chemical polishing Fine 5 tolerance a4 1 N having axes agreeing with the datum line shall not exceed 0.1mm at any point on
- - - < | e axis line and separated from each other the cylinder surface when the cylindrical part
Electrolytic abrasion Fipe e by distance t in the radial direction. is rotated about the datum axis ling A—B.

The meanings of the lines used in the drawings in the “definition of tolerance range” column are as follows.

Thick solid or broken line: Shape Thin dash-dot line: Center line Thick dash-dot line: Datum

Thin alternating long and two short dashes line: Supplementary projection plane or section plane Thin solid or broken line: Tolerance range
Thick alternating long and two short dashes line: Projection of shape onto supplementary plane or section plane
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