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FOREWORD

The revision of this Standard includes changes and additions that reflect advancements in the field of surface texture.

The succ

essful completion of this Standard is due to the members of the Y14.36 and B46.1 committees. This revision

influencedby o3£s C O U O ASV 7 tdard x Ve D O 9)% SHLS, AUVISOTY CO |

(Y14/B8
Major

(a) re

(b) adflition of a textual presentation method

(c) re

(d) adflition of symbol locations for previously unstated parameters

(e) ab

(f) inclusion of all-around and all-over symbols

(g) elimination of the material removal allowance value

(h) clarification of how to orient the surface texture symbol

(i) addition of lay symbol proportions

(j) ability to annotate surface texture symbols on digital models

(k) ab

This Sfandard was approved as an American National Standard on Juné.15, 2018.

D) on the Specification of Notation to Support Requirements for Size and Geometric Tolerances.
changes include the
numbering of all the paragraphs and figures

rganization of surface texture parameters associated with the surface texture symbol

lity to specify multiple wavelength domains

lity to annotate lay and measurement direction on drawing graphic_sheets and digital data sets (3D m

was

del)
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CORRESPONDENCE WITH THE Y14 COMMITTEE

General. ASME Standards are developed and maintained with the intent to represent the consensus of concerned
interests. As such, users of this Standard may interact with the Committee by requesting interpretations, proposing

. . 3 1 = . : o 1 3 131 13 3
revision§or a cdsg, aia dLLCTIUIIE CUIIIIIEC TIICCUIIZS. LOTTESPOIIACTICE STTOUIA DE aduressced to.

Secretary, Y14 Standards Committee

The American Society of Mechanical Engineers
Two Park Avenue

New York, NY 10016-5990
http://go.asme.org/Inquiry

Propoding Revisions. Revisions are made periodically to the Standard to incorporate chauges that appear necegsary
or desiraple, as demonstrated by the experience gained from the application of the Standard:’Approved revisions wjll be
publishegl periodically.

The Cdmmittee welcomes proposals for revisions to this Standard. Such proposals should be as specific as possible,
citing th¢ paragraph number(s), the proposed wording, and a detailed description of the reasons for the progosal,
including any pertinent documentation.

Propoding a Case. Cases may be issued to provide alternative rules when justified, to permit early implementatipn of
an approyed revision when the need is urgent, or to provide rules not covered by existing provisions. Cases are effective
immediately upon ASME approval and shall be posted on the ASME' Committee web page.

Requests for Cases shall provide a Statement of Need and Background Information. The request should identify the
Standard|and the paragraph, figure, or table number(s), and be written as a Question and Reply in the same formiat as
existing Cases. Requests for Cases should also indicate the @pplicable edition(s) of the Standard to which the proposed
Case applies.

Attending Committee Meetings. The Y14 Standards Committee regularly holds meetings and/or telephone confer-
ences that are open to the public. Persons wishing to attend any meeting and/or telephone conference should contagt the
Secretary of the Y14 Standards Committee. Futuré Committee meeting dates and locations can be found on the Comnjittee
Page at jjttp://go.asme.org/Y14committee:

vi
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SURFACE TEXTURE SYMBOLS

1 GENERAL

1.1 Scope

This Standard establishes methods to designate surface

(a) When areferenced standard is cited in the text with
no limitations to a specific subject or paragraph(s) of the
standard, the entire standard is invoked. For example,
“Dimensioning and tolerancing shall be in accordance

AGQNMNIE /4.4 OV o

textyre controls. It includes symbolic and textual methods
for gpecifying roughness, waviness, and other surface
texture information on drawings, in specifications, or
in other documents.

1.2 ASME Y14 Series Conventions

The conventionsin paras. 1.2.1 through 1.2.9 are used in
this pnd other ASME Y14 Standards.

1.2.1 Mandatory, Recommended, Guidance, and
Optipnal Words

(a) The word “shall” establishes a requirement.

(b) The word “will” establishes a declaration of
purpose on the part of the design activity.

(c) The word “should” establishes a recommended
practice.

(d} The word “may” establishes an allowed practice.

(e] Thewords “typical,” “example,” or “for reference” or
the Latin abbreviation “e.g.” indicates suggestions given
for guidance only.

(f)} The word “or” used in conjunction with a require-
menf or a recommended practice indicates that.there are
two [or more options for complying withi-the stated
requirement or practice.

(g) The phrase “unless otherwise specified” or “U0S”
shalllbe used to indicate a default reguirement. The phrase
is used when the default is a generally applied require-
menf, and an exception may be-provided by another docu-
ment or requirement.

1.2.2 Cross-Reference.of Standards. Cross-reference
of standards in textywith or without a date following
the dtandard desighator shall be interpreted as follows:

(a) Reference-to other ASME Y14 standards in the text
withputa datefellowing the standard designator indicates
that the jssue of the standard identified in the References
sectiprshall be used to meet the requirement.

withASME-¥+4-5"tsinvoking-thecomptetestandard
because the subject of the standard is dimepsioning
and tolerancing, and no specific subject 6r\pardgraph(s)
within the standard are invoked.

(b) When areferenced standard isi¢ited in theltext with
limitations to a specific subjectler-paragraph(s) of the
standard, only the paragraph(s) on that syibject is
invoked. For example, fAssign part or idgntifying
numbers in accordance With ASME Y14.100” is|invoking
only the paragraph(s)-on part or identifying pumbers
because the subject-of the standard is engineering
drawing practices,»and part or identifying nunjbers is a
specific subject within the standard.

(c) Wheén a'referenced standard is cited in the text
without an invoking statement such as “in acfordance
with,”sthe standard is invoked for guidance pnly. For
example, “For gauging principles, see ASME Y[14.43” is
only for guidance, and no portion of the standard is
invoked.

1.2.4 Parentheses Following a Definition] When a
definition is followed by a standard referenced in paren-
theses, the standard referenced in parentheges is the
source for the definition.

1.2.5 Notes. Notes depicted in this Standqrd in all
uppercase letters are intended to refledt actual
drawing entries. Notes depicted in initial uppgrcase or
lowercase letters are to be considered supporting data
to the contents of this Standard and are not [intended
for literal entry on drawings. A statement reqyiring the
addition of a note with the qualifier “such as” is g require-
mentto add anote, and the content of the note is allowed to
vary to suit the application.

1.2.6 Acronyms and Abbreviations. Acronyms and
abbreviations are spelled out the first time us¢d in this
Standard followed by the acronym or abbreviatjon in pa-
rentheses. The acronym is used thereafter throughout the

(b_) RC{CI CIILC LU UL‘llUl ASTVIE ‘l’l";‘ dellL‘ldl L‘lb ill l,}lC CAXL
with a date following the standard designator indicates
that only that issue of the standard shall be used to
meet the requirement.

1.2.3 Invocation of Referenced Standards. The
following examples define the invocation of a standard
when specified in the References section and referenced
in the text of this Standard:

text.

1.2.7 Units. The International System of Units (SI) is
featured in this Standard. It should be understood that
U.S. Customary units could equally have been used
without prejudice to the principles established.

1.2.8 Figures. The figures in this Standard are intended
only as illustrations to aid the user in understanding the
practices described in the text. In some cases, figures show
a level of detail as needed for emphasis. In other cases,
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figures are incomplete by intent so as to illustrate a
concept or facet thereof. The absence of figure(s) has
no bearing on the applicability of the stated requirements
or practice. To comply with the requirements of this
Standard, actual data sets shall meet the content require-
ments set forth in the text. To assist the user of this
Standard, alisting of the paragraph(s) thatrefer to anillus-
tration appears in the lower right-hand corner of each
figure. This listing may not be all inclusive. The

ASME Y14.3-2012, Orthographic and Pictorial Views

ASME Y14.5-2009, Dimensioning and Tolerancing

ASME Y14.38-2007, Abbreviations and Acronyms for Use
on Drawings and Related Documents

ASME Y14.41-2012, Digital Product Definition Data
Practices

Publisher: The American Society of Mechanical Engineers
(ASME), Two Park Avenue, New York, NY 10016-5990
(www.asme.org)

absence pTa Iisting 1s NOt a reason to assume napplic-
ability. Jome figures are illustrations of models in a
three-dirhensional environment. The absence of dimen-
sioningahd tolerancing annotations in a view may indicate
that the product definition is defined in 3D. Dimensions
that locafe or orient and are not shown are considered
basic anfl shall be queried to determine the intended
requirenjent. When the letter “h” is used in figures for
letter heiphts or for symbol proportions, select the applic-
able letfer height in accordance with ASME Y14.2.
Multiviey drawings contained within figures are third-
angle prgjection.

1.2.9 Precedence of Standards. The following are
ASME Y[14 standards that are basic engineering
drawing tandards:

ASME Y1#.1, Decimal Inch Drawing Sheet Size and Format

ASME Y14.1M, Metric Drawing Sheet Size and Format

ASME Y1}4.2, Line Conventions and Lettering

ASME Y1}4.3, Orthographic and Pictorial Views

ASME Y1}4.5, Dimensioning and Tolerancing

ASME Y14.24, Types and Applications of Engineering
Drawings

ASME Y14.35, Revision of Engineering Drawings and
Associated Documents

ASME Y14.38, Abbreviations and Acronyms for Use on
Drawings and Related Documents

ASME Y1}4.41, Digital Product Definition Data Practices

ASME Y14.100, Engineering Drawing Practices

All other ASME Y14 stanidards are considered specialty
types of sfandards and.egfitain additional requirements or
make ex¢eptions to the basic standards as required to
support § proces§ or type of drawing.

2 REFERENCES

ISO 1302, Geometrical Product Specifications (GB$) —
Indication of Surface Texture in Technical, Prgdduct
Documentation

Publisher: International Organization for,Standardizftion
(ISO), Central Secretariat, Chemin de.Blahdonnet 8 [Case
Postale 401, 1214 Vernier, Geneva, Switzerfand
(www.iso.org)

3 DEFINITIONS

See B46.1 for surface texture parameter definitigns.

4 SURFACE TEXTURE SYMBOLS

4.1 Control and Modifier Data

Surface texture controls shall be designated with
symbols or text. The symbol or text methods shdll be
used when a single requirement or several different re-
quirements apply to a given surface. The symbols of text
shall appear on the field of the drawing, in the title blo¢k, or
referenced on a specification sheet.

4.2 Basic Surface Texture Symbol

The basic surface texture symbol denotes the sufface
texture parameters that are a requirement for a
surface. See Figure 4-1, illustration (a). When ysing
this symbol, the general surface texture requirenjents
shall be shown on the drawing or on a referenced $pec-
ification. For symbol proportions, see Figure A-1.

4.3 Symbol Modifiers

The following modifiers allow surface texture para-
meters to be applied that are different from what is speci-
fied on the drawing or on a referenced specification gheet
to specific surfaces.

The following revisions of American National Standards
form a part of this Standard to the extent specified herein.
A more recent revision may be used provided there is no
conflict with the text of this Standard. In the event of a
conflict between the text of this Standard and the refer-
ences cited herein, the text of this Standard shall take
precedence.

ASME B46.1-2009, Surface Texture
ASME Y14.2-2014, Line Conventions and Lettering

4.3.1 Material Removal Required (MRR). When it is
necessary to indicate that a surface shall be produced
by removing material, a horizontal line shall be added
to the basic surface texture symbol. See Figure 4-1, illus-
tration (b).

4.3.2 No Material Removed (NMR). When it is neces-
sary to indicate that a surface shall be produced without
material removal, a circle is added to the basic surface
texture symbol. See Figure 4-1, illustration (c).
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4.3.3 Any Process Allowed (APA). When the symbols
in paras. 4.3.1 and 4.3.2 are not shown, any process is
allowed (APA) for achieving the surface texture.

4.3.4 Expanded Surface Texture Symbol. A horizontal
line drawn to the right of the long leg of the basic surface
texture symbol shall be used when surface texture values,
production method, treatment, coating, or other informa-
tion are specified that are different from the requirements
on the drawing or on a referenced specification sheet, See

4.4.6 Circular. The lay is approximately circular rela-
tive to the surface to which the symbol is applied. See
Figure 4-3, illustration (e).

4.4.7 Radial. Thelay is approximately radial relative to
the surface to which the symbol is applied. See Figure 4-3,
illustration (f).

4.4.8 Particulate. The lay is nondirectional or protu-
berant (cast surface). See Figure 4-3, illustration (g).

Figure 4-1, illustrations (d) through (f).

4.4 |Symbol Position Descriptions

THe placement of required data and values in the
sympol shall be as shown in Figure 4-2. The letters
shown in Figure 4-2 represent the following surface
characteristics:

a [ transmission band [short and long wavelength
cutoff value(s) and associated filter types]

b |= surface texture parameter designation and limit
value(s)

c |= evaluation length expressed as a number of
samples (n) or in millimeters (inches)
calculation type

lay symbol

material removal modifiers

surface application modifier

= processing notes

5909 ~n ® O
]

THe subscript numbered letters in Figure 4-2 show'the
locafiion of additional surface characteristics that apply to
the purface. When more surface characteristics are
reqyired, the horizontal line of the surface texture
symbol may be raised and the long leg may'be lengthened
to pfovide more vertical space.

4.4.1 Lay Symbols. Symbols fer\designating the direc-
tion jof lay (surface marks) are shown in Figure 4-3. See
Figute A-2 for symbol propertions.

4.4.2 Parallel. In the orthographic view, the lay is
approximately parallel to the line representing the
surfdce to which/the surface texture symbol is applied.
See Yigure 4-3,illusStration (a).

4.4.3 Perpendicular. In the orthographic view, the lay
is approximately perpendicular to the line representing
the puvface to which the surface texture symbol is

4.5 Symbol Placement

The vertex of the symbol’s angled legs shall be placed
(a) on a line representing the surface
(b) on an extension line of the surface
(c) attached to the horizontal portion of a ldader line
directed to the surface, or
(d) attached to a feature’control frame direcfed to the
surface
The symbol maybe-specified with a diametgr dimen-
sion. When the bdsic'surface texture symbol is used, with
or without MRR}-NMR, or APA, it may be appligd at any
angle. Whemrthe expanded surface texture symb¢l is used,
the parametér information shall be read from the bottom
of thedrawing graphic sheet (see Figure 4-4).

46, Textual Presentation of Surface Texture
Requirements

When surface texture requirements are presgnted as a
textual entry, the standard display method illugtrated in
Figure 4-5 shall be used. The letters relate to the surface
texture parameters (see para. 4.5 and Figures 4-2land 4-5).
The lay symbol abbreviations used in the textugl presen-
tation are as shown in ASME Y14.38. Use “MULTP” for the
multidirectional lay abbreviation.

4.6.1 Sequence Format. The text positiong for data
entry sequence shall be in the order shown |n Figure
4-2. Two forward slashes are used to divide separate para-
meter sequences after item “d.”

5 APPLICATIONS AND ASSOCIATED VALUES

5.1 Applicability of Controls

When a surface texture symbol is used, it relafes to the
entire surface or area to which itis applied. Surfage texture

applied. See Figure 4-3, illustration (b).

4.4.4 Angular. The lay is angular in both directions to
the surface to which the symbol is applied. See Figure 4-3,
illustration (c).

4.4.5 Multidirectional. The lay is multidirectional rel-
ative to the surface to which the symbol is applied. See
Figure 4-3, illustration (d).

woqn;rnmnnfc rnmpricor‘ of either cymkr\]c oF fhe textual

presentation method may be applied by the use of general
notes, contained in a title block, or defined in other speci-
fications. Surfaces that require different parameters than
those stated in the title block or other specification shall be
identified in the field of the drawing with their own surface
texture symbols and requirements. Only those items or
values necessary to specify and verify the required
surface texture characteristics shall be included (see
Figure 4-4). See ASME B46.1 for default values.
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5.1.1 Areas of Transition. Features that blend or tran-
sition between surfaces, such as chamfers, fillets, and
cutter ramps, shall conform to the roughest adjacent
finished area unless otherwise specified.

5.1.2 Plated or Coated Surfaces. Drawings or specifi-
cations for plated or coated parts shall indicate whether
the surface texture values apply before, after, or both (see
Figure 5-1).

513

using miltiple leaders as shown in Figure 4-4 or by
using thefall-around or all-over modifiers. The use of modi-
fiers is lithited to the graphic symbol only (see Figures 5-2
and 5-3)

5.1.4.1 Application of All-Around Modifier. When
the sam¢ surface texture is required on all surfaces
around { part outline, the surface texture symbol may
be modified to apply all around. This is achieved by
adding the all-around symbol to the intersection of the
angled and horizontal leg of the surface texture
symbol. In an orthographic view, the symbol is applied
to an edge of a surface that represents a closed
outline. $ee Figure 4-1, illustration (e) and Figure 5-2.
Only eight surfaces shown on the 3D representation of
the part] are controlled by the all-around modifier
applied In the orthographic view (the front and réar
surfaces pot included). Surfaces shall be indicated-inde-
pendently if any ambiguity arises from the all*around
indicatioh.

5.1.4.2 Application of All-Over Modifier. When the
same surface texture is required for al ‘'surfaces of a part,
the surfafe texture symbol may be modified to apply all

over. This is achieved by adding the all-over symbol to the
intersection of the angled and horizontal leg of the surface
texture symbol. See Figure 4-1, illustration (f) and Figure
5-3. All ten surfaces shown on the 3D representation of the
part are controlled by the all-over modifier.

5.1.5 Applied to a Supplemental Line. If required,
surface texture symbols shall be applied to a model as
described in paras. 5.1.5.1 and 5.1.5.2.

ith a
supplemental line with arrows on each end. See Figurg 4-3,
illustrations (a) and (b) and ASME Y14.41.

5.1.5.2 Measurement Direction. A supplementa] line
with no arrows shall be applied to the feature surfacq that
shows the measurement direction\See Figure 5-4 and
ASME Y14.41.

6 EXAMPLE DESIGNATIONS

6.1 Examples

Figure 6-1 illastrates examples of surface tejture
symbols and pequirements with explanations and refom-
mendations. for textual entries.

6.2 Symbols for Special or Multiple Operatigns

When surface roughness control of several operatigns is
required within a given area, or on a given surface, sufface
qualities shall be designated as in Figure 6-2, illustration
(a). When a surface is produced by one particular pr¢cess
or aseries of processes, they shall be specified as shoyvn in
Figure 6-2, illustration (b). Where a surface requirementis
needed on a portion of a designated surface, a note shill be
added at the symbol giving the requirements and thejarea
involved. An example is illustrated in Figure 6-2, illustra-
tion (c).
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Figure 4-1 Surface Texture Symbols

(a) (b) (c) (d) (e) U] %;;
Figure 4-2 Value Application
Symbol method g h
y@ alblcid
e a1/b1/C1/d1
a/b/C/d//81/b1/C1/d1//e/f/g/h 5
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Figure 4-3 Lay Symbols

This on the orthographic view

or this on the model

means this on the workpiece

N
(a) L 1 —
L
L
(b) L 1|
X
X
() L |
M
M
(d) |
C
c
(e) [ ]
R
R
() [ ]
p
B 515
(9) L1 4.41



https://asmenormdoc.com/api2/?name=ASME Y14.36 2018.pdf

ASME Y14.36-2018

Figure 4-4 Location of Surface Texture Symbols

A
/AZ /AZW (0.25/ Ra 0.9

NOTES:

1. UOS ALL SURFACES 25/Ra9.8

1
N

D

Y
p— 2 /- J25IRas A/ ABBiRalis
i\; %:v/m @/:Wﬁ

DXX  /25/Ra8.0 5-1-4
\/ 5.

4.5

Figure 4-5 Text Example of Surface Texture Requirements

TURN
0.8/Ra3.2 Text method: 0.8 / Ra 3:2// 2.5/ Wt 0.8 // PERP / MRR / TURN
L 25/Wt0.8
[4.6]
Figure 5-1 Requirements Related to Plating or Coating
4., CHROME PL
/08/Ra16 557Ra3D
¢ — /
_ _ @ 50.55 - 50.67
@ 50.77 - 50.80 AFTER PLT
p
= 5.1.2
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Figure 5-2 Surface Application Modifier ALl Around

This on the orthographic view or this on the model means this

8 —~

I\I\ 7
/"0.8/Ra1.6 e

0,
Q/Ra‘].e

6 —

The surface texture

requirements apply 5141

to eight surfaces. '5'1'
. _Z

Figure 5-3 Surface Application Modifier ALl Over

This ¢n the orthographic view or this on the model means this

8 —~

9

0.8/Ra1.6

6 —

0
8,%16

The surface texture
requirements apply
to all ten surfaces. 5.1.4.
5.1.4

Figure 5-4 Surface Texture Applied to a Measurement Direction Supplemental Line

This jon the orthographic view or this on the model
Lo
25 |
24 :
| i \
Il
Ra 0.4
M
| 78.5
/6.0
| I=ALE
10.8
10.2
I 5.1.5.2



https://asmenormdoc.com/api2/?name=ASME Y14.36 2018.pdf

ASME Y14.36-2018

Figure 6-1 Surface Texture Symbol Application Examples

Ra 3.2

The maximum roughness average is 3.2 ym. Any process is acceptable. (A
default upper cutoff or transmission band value must be stated elsewhere.)
Text method: Ra 3.2

0.8/Ra 1.4

The upper cutoff value is 0.8 mm, and the maximum roughness average is 1.4 pm.
Any process is acceptable.
Text method: 0.8/Ra 1.4

08/Ra16/n=3

The upper cutoff value is 0.8 mm, and the maximum roughness averagelis 1.6 pm.
Three sample lengths are used to find the average.

Material removal is required.

Text method: 0.8/Ra 1.6/ n =3/ MRR

0.8/Ra0.8-1.6

The upper cutoff value is 0.8 mm, and the roughness average is between 0.8 pm and 1.6 pm.

Any process is acceptable.
Text method: 0.8/ Ra 0.8- 1.6

9/2.5 / Ra 6.4

The upper cutoff value is 2.5,mm, and the maximum roughness average is 6.4 pm.
No material removal is required.
Text method: 2.5/ Ra 6.4.//NMR

0.8/Ra0.4
—25/Rt0.8

The firstdUpper cutoff value is 0.8 mm, and the maximum roughness average is 0.4 pm.
The.second upper cutoff value is 2.5 mm, and the maximum profile height is 0.8 pm.
Parallel lay. Material removal is required.

Text method: 0.8/Ra 0.4 //2.5/Rt 0.8 // PRL/ MRR
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