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2.1 Definitions:

SCOPE: This standard provides a method of applying surface roughness, waviness and lay control.
The data included herein also covers the method of applylng surface roughness symbols and re-
lated designations to drawings and specifications of parts when applicable, This standard 1s
based on the Arithmetical Average (AA) method of instrumentation., Data compiled are based on
current manufacturing practices, It also includes a summary of data published in the American
Standards Association publication ASA B46.1 - 1962 which may be referred to for supplementary
data.

SURFACE CHARACTERISTICS: The following illustration depicts the terminclogy of the various
elements involved In surface roughness control.

TYPICAL FLAW (SCRATCH) —\

A N LAY: DIRECTION OF
DOMINANT PATTERN
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mj: ROUGHNESS et — |_ ROUGHNESS W[DTH CUTOFF
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FIG, 1
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HEIGHT
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2.1.1 Surfade: The individual surface of (a part 1s that area which continues uninterrupted until

adjoins a fillet, corner, or ant6ther individual surface.

2.1.2 Nomingl Surface: The lmaginary true surface which would result if all supface irregular-

2.1.3 Surfade Irregularities: ‘ Deviations from the nominal surface, as follows:

2.1.3.1 Rou,

2.1.3.3 Flaws: T

Tties |{peaks, waves, ridges and hollows) were leveled off to zero value; br, non-existent,
It 1s|this nominal surface Or "mean line" from which the surface irregularities deviate.

ess: Relatively finely spaced irregularities; the height, width,|shape and direction
ch, establish the predominant surface pattern.

ess: Irregularities of the nominal surface evidenced by recurrent|forms of waves.
aviness may-be caused by factors such as machining deflections, vibratjon, heat treatment,
or Warping strains,(See Pig. 1)

relatively infrequent
and widely varying random intervals on a surface. A flaw may be a scratch, ridge, hole,
peak, crack, check, etc. Unless otherwise specified, the effect of flaws shall not be in-
cluded in the roughness height measurement.

2.1.4 Roughness Height Rating: Roughness height rating 1s a helght{ rating of surface roughness
over a length equal t¢ the roughness width cutoff obtailned by averaging the microinch de-

viations from the nominal surface. This method 1s described 1in paragraph 2.1.4,5,

2.1.4,1 Rouﬁh_gess Width: The distance in inches between successive ridges which constitute the

predomlnant pattern of the surface roughness.

2.1.4.,2 Roughness Width Cutoff (Instrument Cutoff): The unlt length in inches over which the
rregular es o e surface pro e are to be averaged. The roughness width cutoff

must always be greater than the roughness width in order to obtaln a true roughness height
rating.

2,1.,4,3 Mioroinch (Mu In.): One millionth (0.000001) part of the U.S. Standard linear inch.

2.1.,4.4 Contact Area: The designated surface required to contact a mating surface within the limits

speciflied. The contact area shall be distributed uniformly over the surface,
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2.1.5 Waviness:

2.1.6 Lay: The directidn of the prédominant surface pattern produced by tool marks.

2o

2.1.4.5 PRoughness Height {aa) Averaging Method: The method for determining the roughness height
average 1s as follows:

F.‘__ ROUGHNESS WIDTH CUTOFF = o]

SURFACE
-~ PROFILE
{ NOMINAL SURFACE OR
/ MEAN LINE

FiG. 2

The mean line|about which roughness 1s measured is a line parallel to the general/|direction
of the profile throughout the roughness width cutoff length such that the sums. of |[the areas
;:ntained betyeen the mean line and those parts of the profile which lie omeither side of

are equal.

[~ ——ROUGHNESS WIDTH CUTO OUGHNESS RATING
/\ (AA)~OR ARITHMETICAL
\ ﬁb % D 9 o AVERAGE FROM MEAN LINE
/ T
\\ / l\ y (\ ’/ N > A \7
\ (' ~ / .y ~ NOMINAL SURFACE

o, N~ .~ OR MEAN IINE

\V FI1G. 3
Fig. 3 shows deyiations of the actual surface profile from the mean line plotted unilate-
rally. The arifhmetic average deviation from the.nominal surface, or the roughness |rating
is the height of a rectangle whose length is equal to the roughness width cutoff length
such that the sym of the areas contained betwden the unilaterally plotted deviationd and
the nominal surface are equal to the area of{ the rectangle.

2.1.5.1 Waviness Heilght [Value: A physical measurement in inches which represents the maximum height

of' the waves; fjom wave peak to wave'valley,

2.1.5.2 Waviness Width Jalue: A physical measurement in inches which represents the width of the

waves; from wave pedk to.wave peak.

SURFACE CONTROL APPLIED TO DRAWINGS:

3.1 General: Surface rqughfiess symbols and their applicable designations shall be placed on| the draw-

Ay be spec-

ing indicating the guffaces which are to be controlled.
e S mbols.

When desired, surface
ified in a general draw L pfnon

control

3.2 Surface Roughness Symbol: The basic symbol is shown in Figure 4. The extension may be omitted

when the roughness height rating and/or lay designation only is applied. See paragraphs 3.3.1

and 3.3.5.
HETGHT TO
SUIT SPACE «»] X r——-,— 3X MIN EXTENSION
AVAILABLE (SEE PARAGRAPH 3.2)
4 l SHORT LEG LONG LEG
60°
60°

FIG. 4
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3.3 Relationship of Symbols to Surface Characteristics: The following i1llustration symbolizes the

surface characteristics shown in Figure 1, paragraph 2. It indicates the placement of the different

designations and characters on the symbol as

WAVINESS HEIGHT (INCHES) _
\ .002-.2/

applied on the drawing.
WAVINESS WIDTH (INCHES)

ROUGHNESS HELGHT
(ROUGHNESS NUMBER) 63
MICROINCHES (AA)

. 010
\ ROUGHNESS WIDTH CUTOFF (INCHES)

LAY
J:d/— ROUGHNESS WIDTH (INCHES)

,005/—

(77

FIG. &
6 6
3.3.1 Roughness Helght Rating: The roughness helght rating shall 3 3
be placed to the left and on the inside of the long leg as
showr]. The example indicates that the roughness height can-
not exceed 63 AA.
3.3.1.1 Wh the surface requires a specific range of roughness 4 6
raging to be maintained, both 1imits shall be placed on 63 3
the| symbol as shown. The example indicates that the 32 32
rouwhness height cannot be more than 63 AA, nor less
th 32 AA.
3.3.1.2 Prefferred Roughness Height Ratilngs: (Microinches):
1 2 16 125
4 32 250 0020
8 63 500

shall

3.3.2 Wavingss Height: The waviness helght value, When used,
be placed above the extension as shown. The example
indicptes that the wave helght cannot exceed .002 inches.

3.3.2.1 Preferred Waviness Helght Value (Inches):

.00p02 .0001 .0005 .0020 .01C0
.00p05 .0002 .0010 .C05C 0020 - .25
3.3.3 Wavingss Width: The waviness width value, when required,
shall|be placed to the right of the waviness height value,
precegled by a dash as sHown'. The example indicates that the
wave yidth cannot exceed-i25 inches, The word "min" may be
added|after the value when required. Standards have not
been ¢stablished for'waviness width,
90%
3.3.4 Contag¢t Area: When a contact area control 1s required, the
perceftage of-eontact area required shall be placed above
the ejdtension ‘as shown. The example indicates that there
must Ye aqmirimum contact of 90% with the mating surface. \
3.3.4.1  The [preferred percentages are Q0%, 75& and 50% \\V/
3.3.5 Lay: The lay designation, when used, shall be placed ad-
Jacent to and on the right of the long leg.
3.3.5.1 Lay Designations:
= Parallel to the line of the surface indicated. _J_ _l_

4 Perpendicular to the line of the surface indicated.

Angular in both directions to the line

X

M Multi-directional.

C Approximately circular relative to the
R

Approximately radial relative to the ce

of the surface indicated.

center of the surface indicated.

nter of the surface indicated.



https://saenorm.com/api/?name=3138ab2e5f40b0d87dd12b9e372b8816

AS 29|C :::,::d 1?:112:?; SURFACE ROUGHNESS (AA)

3.3.6

3.3.7

3.3.7.1

3.3.8

b

Roughness Width: The roughness width value, when re-

quired, shall be placed to the right of the lay design-

ation. The example indicates that the roughness width

cannot exceed .005 inch. Standards have not been estab- _L_-OOS

lished for roughness width.

Roughness Width Cutoff: When the roughness width cutoff
1s required to be other than the standard .030 inch

(which is not specified on the symbol), the width must .010
be specified on the symbol and placed below the extension
line, and above the lay and roughness width designations.
The example indicates the roughness width cutoff shall be
.0l0. __L -005

Roughness Width Cutoff Values (Inches):

.003 .010 .030+* .100 «300 1.000

* .030 is thf standard value generally used.
Placement of Symbols: The point of the symbol, Q shall be either on the line ‘depicting
the surface; on[a witness line; or on a leader line with an arrow pointing to the syrface as

shown in Figure|6. The symbol shall be drawn erect, (the long leg and extensdor to the right),
so that it can Be read when the drawing is viewed from the bottom edge.

' COUNTERBORE

-
DRSS
A j_

RV NN

~— e ——_——

FIG. 6

L, INSPECTION REQUIREMENTS:

L.1 General:

hia

4,1.2

4.1.3

Surface reoughness symbols are not required for surfaces for which no specific surface
roughness control is necessary. Such surfaces are acceptable to the surface roughness
normally produced by manufacturing methods (casting, forging, drilling, reaming, etc.)
required to meet the dimensional limitations of the part.

Where the surface roughness symbol is used with a dimension it affects all surfaces de-
fined by the dimension. Areas of transition, such as chamfers and fillets, shall conform
with the roughest adjacent finished area, unless otherwise indicated.

Roughness height, roughness width, waviness width and lay indicated on plated, coated or pro-
cessed surfaces apply to the base metal unless otherwise stated by a note on the drawing or
when otherwise stated in the specification. Waviness height on these surfaces however, applies
to both base metal and after.plating, coating or processing, since waviness and flatness are
coincidental and affect the ultimate design of the part.
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