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sOC1ET1/ OF AUTOMOTIVE ENOINEER8, Inc. 
465 LEXINGTON AVENUE 	 AEROSPACE STANDARD AS Z~IC 

NEW YORK ~7, N.Y. 

lssued 12-15-54 
SURFACE ROUGHNESS (AA) 

Revised y-1;-63 

1, 	SCOPE: This standard provides a method of applying surface roughness, waviness and lay control. 
The data included herein also covers the method of applying surface roughness symbols and re- 
lated deaignations to drawings and specifications of parts when applicable. This standard is 
based on the Arithmetical Average (AA) method of lnstrumentation. Data compiled are based on 
current manufacturing practices, It also includes s summary of data published in the American 
Standarda Assooiation publiaation ASA B~16.1 - 1962 which may be rePerred to for supplementary 
data. 

2. 	SURFACE CAARACTERISTICS: The folloxing illustratlon depicta the terminology of the various 
e emen s nvo ve n surPace roughness control, 

TYPZCAL FLAW (SCRATCH) 

wav~sss r~Ya~ 
(n~mic~r~ s~r r., ►xaE 

DU.;1YlL~S 

WAVINE3S 
rHEI(}HT (TRiTE) / 

LAY: DIRECTION OF 
DOMINANT PATTERN 

NOMINAL SIIRFACE--/ 	
ROU(}HNESS-..~ ~ W~H 	 ROU(}HNESS WIDTH CUTOFF 

WAVINESS WIDR'H 	 ROU(3FD~IESS 	~~STRUMENT CDTOFF) 

~iax~r 
Fia, i 

2.1 Definitions: 

2.1.1 SurPace: The individual surface of a part is that area which continues uninterrupted until 
a oina a fillet, aorner, or another individual surface. 

2.1.2 Nominal Surfaae: The imaginary true surfaoe which would result if all surface irregular- 
es peacs, waves, ridges and hollowa) were leveled off to zero value; or, non-existent. 

It is this nominal surface or "mean line" from which the surface irregularities deviate. 

2.1.3 Surfaoe Irregularitiea: Deviationa from the nominal surface, as follows: 

2.1.3.1 Rou ~►eas: Relatively finely apaced irregularities; the height, width, shape and direction 
of xt~1aF, establish the predominant surface pattern. 

2.1.3.2 Waviness: Irregularities of the nominal surface evidenced by recurrent forms of waves. 
a~v nesa may be osuaed by factors such as machining deflections, vibration, heat treatment, 

or warping atrains;(See Fig. 3) 

2.1.3.3 Flawe: Irregularitles of any sort which occur at only one place or at relatively infrequent ~ 
~idely varying random intervals on a surfaoe. 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 Hei ~~t Rating: Roughness height rating is a heigh~ rating of surface roughness 
over a"feng eth qual to the roughness width cutoff obtained b~~ averaging the microinch de- 
viations from the nominal surface, This method is described in paragraph 2.1.4,5, 

2.1,4.1 Rou~ess Width: The dlatance in inches between successive ridges which constitute the 
pre om~an~ pa~tern of the surface roughness. 

2.1,4.2 Roughneas Width Cutoff Instrument Cutoff): The unit length in Snches over which the 
~rregu~~~s ~ e sur aoe pro~'iZe are to be averaged. The roughness wldth 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 deslgnated surfaoe required to contact a mating surface within the limits 
apec 	e. The contact area shall be distrlbuted uniformly over the eurfaoe. 

~~t 1963 ~ ~~nY ~ Automotiw EnalnNn, ~„~. 	 Printed In U. S. A. 
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2.1.4.5 	Roughness Height (AA) Avera ing Method: The method for determining the roughness height 
average is as follows: 

~ 

The me3n line about which roughness is 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 
contained between the mean line and those parts of the profile which lie on either si.de  of it are equal. 

— ROUGHNESS WIDTH CUTOF 	
OUGHNESS RATING 

	

~
{ 

	

	/a 	~ 	 ~ 	 ~AA) OR ARITHMETICAL 

	

~ 	/~~~ 	 ~ 	 /L 	~ 	 AVERAGE FROM MEAN LINE 

~~ 	 ~ 	 ~ 	 ~ 	 ~ 	/ 

l\ 	I 	 ~„~ 	/ 	~ 	~ 	 \~--~ NOMINAL SURFACE 
~ / I 	 ~~'~ 	 ~i~ 	 OR MEAN LINE 

\v 	 F'IG . 3 

Fig. 3 shows deviations of the actual surface profile from the mean line plotted unilate- 
rally. The arithmetic 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 sum of the areas contained between the unilaterally plotted deviations and 
the nominal surface are equal to the area of the rectangle. 

	

2.1.5 	Wavinesa: 

2.1.5.1 Waviness Height Value: A ph,ysical measurement in inches which represents the maximum height 
of the waves; ~`rom Kave peak to MBVe valley. 

	

2.1..5•2 	Waviness Width Value: A physical measurement in inches which represents the wldth of the 
waves; rom Nnve peak to.xave paaTc; 

2.1.6 ~: The direction of the predominant surface pattern produced by tool marks. 

3• SUAFACE CONTROL APPLIID TO DRAWINGS: 

3.1 General: Surface roughness symbols and their applicable designations shall be placed on the draw- 
ing indicating the surfaces which are to be controlled. When desired, surface control may be spec- 
ified in a general drawing note and exceptions to this note given by surface roughness symbols. 

3.2 Surface floughness 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. 

. 
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3•3 Relationshi of S bols to Surface Characteristics: The following illustration symbolizes the 
surface charac eris ics shown in Flgure , paragraph 2. It Sndicates the placement of the different 
designations and characters on the symbol as applied on the drawing. 

WAVINESS ftEIGHT (INCHES) 	 WAVINESS WIDTH (INCHES) 
.002-.2 	~ 

ROUG}INESS HEIGHT 	 .010 
(ROUGHNESS NUI+iBER~~ 63 	 ROUQHNESS WIDTH CUTOFF (INCHES) 
MICROINCHES (AA) 	 LAY 

1~ 	ROU(}HNESS WIDTH (INCHES) 
.005 

~ 

FIG. 5 

3•3•1 Roughness Height Aating: The roughness height rating shall 
be placed~o the re and on the inside of the long leg as 
shown. The example indicates that the roughness height can- 
not exceed 63 AA. 

3.3.1.1 	When the surface requires a specific range of roughness 
rating to be maintained, both limits shall be placed on 
the symbol as shown. The example indicates that the 
roughness height cannot be more than 63 AA, nor less 
than 32 AA. 

3•3.1.2 	Preferred Rou~hness Height Ratings: (Microinches): 

1 	 2 	 16 	 125 

8 	 63 	 250 500 

3•3•2 	Waviness Hei ht: The waviness height value, when used, 
shal 	e p ace above the extension as shown. The example 
indicates that the wave height cannot exceed .002 inches. 

3•3•2.1 	Preferred Waviness Hei ht Value (Inches): 

.00002 	.000i 	.0005 	.0020 	.oico 

.00005 	.0002 	.0010 	.COSc 

3•3•3 	Waviness Width: The waviness width value, when required, 
shall e placed to the right of the waviness height value, 
preceded by a dash as shown. The example indicates that the 
wave width cannot exceed ,25 inches. The word "min" may be 
added after the value when required, Standards have not 
been established for wav~ness width. 

3.3•4 	Contact prea: When a contact area control ls required, the 
perce~ge pf  contact area required shall be placed above 
the extens3on as shown. The example indicates that there 
must be a minimum contact of 90;6 with the mating surface. 

3•3. 4 .1 	The preferred percentages are 90;6, 75~, and 50~. 

3.3•5 	Lay: The lay designation, when used, shall be placed ad- 
~acent to and on the right of the long leg. 

3.3.5 •1 	Lay Designations: 

= Parallel to the line of the surface indicated. 

1 Perpendicular to the line of the surface indicated. 

63 	 63 

63 	 63 
32 	 32 

.0020 

.0020 - .25 

9~ 

.~ 

1 	1 
X Angular in both directions to the line of the sur:ace i;~dicated. 

M Multi-directional. 

C Approximately circular relative to the center of the surface indicated. 

. 	 R Approximately radlal relative to the center of the surface indicated. 
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3.3.6 Roughness Width: The roughnesa width value, when re-_ 
quire , sha 	e placed to the right of the lay design- 
ation. The ezample indicates that the roughness width 
cannot exceed .005 incti. Standards have not been estab- 	 ~ ~~5 
lished for roughness width. 

~ 

3.3•7 Roughness Width Cutoff: When the roughness width cutoff 
is require to e ot er 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 deslgnatione. 
The example indicates the roughness width cutoff shall be 
.olo. 	 ~ .005 

3•3.7.1 	Roughness Width Cutoff Values (Inches)i 

.003 	.010 	.o3C* 	.loo 	.300 	1.000 

".030 is the standard value generally used. 

3•3•a Placement of S mbols: The point of the symbol, ~shall be either on the line depicting 
e sur ace; on a w tness line; or on a leader line with an arrow pointing to the surface as 

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

FIG. 6 

4. 	INSPECTION REQUIREMENTS: 

4.1 	General: 

4.1.1 Surface roughness 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. 

4.1.2 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, unlesa otherwise indicated. 

4.1.3 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. Wavinesa height on these surfaces however, applies 
to both base metal and after plating, coating or processing, alnce waviness and flatness are 
coincidental and affect the ultimate deaign of the part. 

~ 

~ 

SAENORM.C
OM : C

lick
 to

 vi
ew

 th
e f

ull
 PDF of

 as
29

1c

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

