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$ .  SURPACE TEXTURE, ROUGHNESS, WAVINESS AND LAY 
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AS 2910 

1. SCOPE: 
T h e a t a  included herein a l so  covers t h e  method of applying surface roughness symbols and re- 
la ted  designations t o  drawings and spec i f ica t ions  of p a r t s  when appl icable .  T h i s  standard is 
based on the  Arithmetical Average (AA) method of Instrumentation. Data compiled a re  based on 
current manufacturing prac t ices .  
o f  the  American Standards Association publ icat ion ASA ~ 4 6 . 1 .  

T h i s  standard provides a method of applying surface roughness, waviness and lay control .  

It a lso  includes a summary of da ta  published i n  the l a t e s t  i s sue  

2. SURFACE CHARACTERISTICS: 
elements involved I n  surfaoe roughness oontrol. 

The following i l l u s t r a t i o n  depiots  the terminology of the  various 
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2.1 Definitions: 
-, ~~ 

Ø FIG. 1 

2.1.1 Surfaoe: 

2.1.2 .Nominal Surface: 

The individual  surface of a part is t h a t  area whioh continues uninterrupted u n t i l  
-ins a f i l l e t ,  corner, o r  another individual  su r faoe .  

i es  peaks, waves, r idges and hollows) were leveled off t o  zero value; or, non-existent. 
IQ'ls t h i s  nominal surfaoe o r  "mean l ine"  from whioh the surface i r r e g u l a r i t i e s  deviate. 

o 
The imaginary t r u e  surfaoe whioh would r e s u l t  i f  a l l  surfaoe ir'regular- 

2.1.3 Surfaoe I r r e ~ l a r i t i e s :  Deviations from the  nominal surfaoe, as follows: 

2.1.3.1 Rou ness: Relat ively f i n e l y  spaoed i r r e g u l a r i t i e s ;  the  height, widths shape and direot ion & o w o es tab l i sh  the  predominant surface pa t te rn ,  

2.1.3.2 Wavineesi 
bavlnees may be caused by fao tors  suoh as maohining def.leotions, vibrat ion,  heat treatment, 
o r  warping strains ('See Fig. 1) 

I r r e g u l a r i t i e s  of the nominal surfaoe evidenoed by reourrent forms of waves. 

2.1.3.3 Flaws: I r r e g u l a r i t i e s  of any s o r t  whioh ooour a t  only one plaoe o r  a t  r e l a t i v e l y  infrequent 
a n d i d e l y  varying random i n t e r v a l s  on a surfaoe. 
peak, orack, oheok, eto. Unless otherwise speoified, the  e f f e o t  of flaws s h a l l  not be In- 
oluded in the  roughness height measurement. 

A flaw may be a scratoh, ridge, hole, 

2L1.4 Roughness Height Ratin : Roughness height r a t i n g  i s  a height r a t i n g  of surfaoe roughness 
over a length equal to'the roughness width outoff obtained by averaging the mioroinoh de- 
v ia t ions  from the nominal surfaoe. 

The distanoe i n  inohes between suooessive ridges whioh cons t i tu te  the  

This method is described i n  paragraph 2.1.4.5. 

.2.1.4.1 Roughness Width: 
predominant pa t te rn  of the  surfaoe roughness. 

2.1.4.2 Rourhness Width Cutoff (Instrument Cutoff): The unit  length i n  inohes over whioh the 
The rolighness width outoff I r r e g u l a r i t i e s  of the  surface p r o f i l e  a r e  t o  be averaged. 

must always be grea te r  than the  roughness width in order t o  obtain a true roughness height 
ra t ing.  

2.1.4.3 Mioroinoh (Mu In.1: 
2=-1.4.4 Contact Area: 

speoified. 

One mil l ionth (0.000001) part of the  U.S. Standard l i n e a r  inoh. 

The designated surfaoe required t o  oontact a mating surfaoe within the  l i m i t s  
The oontaot area sha l l  be d is t r ibu ted  uniformly over the  surfaoe. 
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Averaging Method: The nethod for determining the roughness height 

NOMINAL SURFACE OR 
WEAN LINE 

FIO. 2 - 
The Rean line about which roughness is measured I s  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 side of 
it arc eaual, 

Fig, 3 Bhowß daviations of the actual surface profile from the mean line plotted unilate- 
rally. Tie arlthmstic average deviation from the nominal Burface, or the roughness rating 
io tho height of! a rectangle whose length is equal to the roughness width cutoff length 
ouch that the ßum OF the area8 contained between the unilaterally plotted devlations and 
ths nominal ourrace are equal to the area of the rectangle. 

!*la5 
lue: A physical measurement in inche8 which represents the maximum height 
wave peak to n8ve valley, 

!.á.5.2 Wavinaoa Width Vulue: 
-k to.wavs pailk, 

A physical meaourer.ent in inches which represents the width of the 

k.l.6 

i. 

1.1 

ur The direction of the predominant surface pattern produced by tool marks, 
SUBFACE comaoL APPLIED TQ DRAWINUSI 
densral* Surface ttouehnees synbols and their applicable designations shall be placed on the draw- 
a i c a t i n g  the surraces which are to be controlled. men drslred, surrace control m y  be spsc- 
ifiad In a general drawing note and exceptions to thla note given by surface roughness symbols. 
Surface Roughness Symboli The basic symbol I s  shown in Figure 4, T i e  extension may be omitted 
when the roughness height rating and/or lay designation only 18 applied. See paragraphs 3.3.1 
and 3.3.5. 

1.2 

A d g O X .  

SHORT LEG 
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3.3 Relationship of S 
eurface characterEtics shown In Figure 1, paragraph 2. It Indicates the placement of the different 
designations and characters on the symbol as applied on the drawing. 

bols to Surface Characteristics: The following illustration symbolizes the 

WAVINESS HEIOH" (INCHES) WAVINESS WIDTH (INCHES) 

ROUOHNESS WIDTH CUTOFF (INCHES) ROUOHNESS SEIOHT 
(ROUQHNESS NUMBER- 
MICROINCHES (AA) 

ROUOHNESS WIDTH (INCHES) 

FIO. 5 
Roughness Height Ratin : The roughness height rating shall 
be placed to the left ind on the inside of the long leg as 
shown. The example indicates that the roughness height can- 
not exceed 63 AA. 

When the surface requires a specific range of roughness 
ratlng 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 Roughness Height Ratings: (Microinches): 

1 2 
4 
8 

16 
32 
63 

125 
250 
500 

3.3.2 Waviness Height: The waviness height value, when used, 
shall be placed above the extension as shown. The example 
indicates that the wave height cannot exceed .O02 inches. 

3.3.2.1 Preferred Waviness Height Value# (Inches): 

.o0002 .o001 .o005 .o020 .o100 

.o0005 .o002 .o010 .o050 

3.3.3 Waviness Width: The waviness width value, when required, 
shall be placed to the right of the waviness height value, 
pregeded by a dash as shown. The example indicates that the 
wave width cannot exceed .25 inahes. The word "min" may be 
added afteP the value when required; Standards have no6 
been established for waviness width. 

,0020 

J- 

3.3.4 Contact Area: iihen a contact area control is required, the 
percentage of contact area required shall be placed above 
the extension al shown. The example indicates that there 
must be-; minimum contact of 9V# with the mating surface. 

3.3.4.1 The preferred percentages are gV#, 755, and 5~3%. 
3.3.5 x: 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. 

I Perpendicular to the, line of the surface indicated. 

X Angular in both directions to the line of the surface indicated. 

M Multi-directional. 

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

R Approximately radial relative to the center of the surface Indicated. 

9 4  
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The roughneso riidth value, when re- 3.36 

qu r e . ,  Q a e placed t o  the  r i g h t  of the l a y  design- 
a t ion .  The example ind ica tes  t h a t  the roughness width 
cannot exceed .GO5 inch. Standards have not  been estab-  
lished Por roughneoo width, 

3.3.7 Rsughneos Width CutofP: kaon the roughness width cutoff  
I n  required t o 3 i Ï r  than the  standard .O30 inch 
(whish i o  n o t  spec i f ied  on the symbol), t h e  width must 
bo opacif ied on the  oymbol and placed below t h e  extension 
l i n e ,  and abovo the l a y  and rouEhnesfi width designat ions.  
Tho exanplo ind ica tes  the roughness width cutoff  oha l l  be 
I O10 J- 1.005 

3.3 .7 .1  ?oughnooo Width Cutoff Valuea-(Inches~i 

.GO3 ,010 .03c* .loo .goo 1.008 
4 .û30 i 6  the ntnndard vnliie genera l ly  used. 

3.3.8 PlaceCont Of Symbols: The point  of tho symbol, T s h a l l  be either on t h e  l i n e  depic t ing  
%ho aurïace; oñ a w tnobs l i n e ;  or on a leader  l i n e  with an arrow point ing t o  the surface a8 
ohwin i n  Figuro 6. '&e oynbsl s h a l l  be drawn erec t ,  ( the  long l e g  and extension t o  the Fight) ,  
0 6  that It can bo read when the drawing i s  viewed Prom the  bot ton edge. 

COUNTEABORE 

4. JNSPECTION REQUIRBI.IENTS : 

4.1 penoroi-: 

1 h . l . l  Surface roughneso symbols a r e  not  required f o r  surfaces  f o r  which no s p e c i f i c  surface 
roughneso cont ro l  i s  necessary. Such surfaces  are acceptable  t o  the surface roughness 
nOrE3lly Produced by manufacturing methods (cast ing,  forging, d r i l l i n g ,  reaming, .etc 1 
requirea te x e e t  t h e  din.enaiona1 l i m i t a t i o n s  of the  p a r t a o o  Appenüix. 

4.1.2 tiinere thio ourrace rougi~neoa oymbol is used wi th  R diaension it affectf i  a l i  surfabes de- 
f ined by tho dirr.ension. Areas of t r a n s i t i o n ,  such as chamfers and f i l l e t s ,  sha l l  conform 
with the roughest adjacent  f in i shed  area, unless  otherwise Indicated. 

4.1.3 Rou~hneoa height, rouEhneos width, waviness width and lay  indicated on plated,  coated o r  pro- 
seßoed sur faces  apply t o  the baoe metal unleso atherwifie s t a t e d  by a note on the drawing o r  
when othemfiee s t a t e d  i n  the spec i f ica t ion .  klavinesfi he ight  on theae surfaces  however, appl ies  
t o  hath baoe ~ r t t a l  and a f t e r  platine;, coa t ing  o r  processing, oince wiivineos and f l a t n e s s  a r e  
coincidental  and a f f e c t  the u l t imate  deoign of the p a r t .  
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