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DRAWING INTERPRETATIONS, STANDARD MACHINING PRACTICE,
TUBE FITTINGS AND CONNECTORS, FLUID SYSTEMS

1. SCOPE:

This SAE Adrospace Recommended Practice (ARP) is intended to interpret and
clarify engineering drawing requirements relating to the ‘manufacture and
inspection |of fluid tube fittings and connectors. Because it is|impractical
to define qvery minute detail of the part on the face of the drawying, this
document dgscribes general machining tolerances that fall under the heading
of, "good ghop practice". This document servesias a supplement to
engineering drawings when referenced on applicable documents.

2. REFERENCES

2.1 Applicable Documents:

The following publications form a-part of this specification to|the extent

specified|herein. The applicable issue of referenced documents|shall be as
specified|in AMS=-2350.

2.1.2 U.S. Goyernment Publications: Available from Standardization|Documents
Order De¢sk, Building 4D, 700 Robbins Avenue, Philadelphia, PA[ 19111-5094.

2.1.2.1 Military Standards:

AND10OB87 Drill Sizes and Drilled Hole Tolerances - Twist

SAE Technical Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences

The use of this report is entirely voluntary, and its applicability and suitability for any particutar use, including any patent infringement .
. arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your
written comments and suggestions.

Copyright 1990 Sodiety of Automotive Engineers, Inc. o
All rights reserved. Printed in U.S..A.

Distributed under license from the IHS Archive


https://saenorm.com/api/?name=94b5a91815efc8a21eff129a17bd61b9

- SAE ARPx429L 90 835?340 0054346 4

SAE ARP4296

.1.3 ANSI/ASME Publications: Available from the American Society of Mechanical

Engineers, 345 East 47th Street, New York, NY 10019.

ANSI/ASME B46.1  Surface Texture
ANSI Y14.5M Dimensioning and Tolerancing

REQUIREMENTS:
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2.1

2.2,

General:

.2 Tolerances:

2.2 Angularfity:

1

Conflict in Requirements: Where a conflict exists between the
require g, the part
drawingl shall take precedence.

Burrs and Sharp Edges: Finished parts are to have all durrs jand slivers
removed. Break edges 0.003 to 0.015 unless otherwiseynoted.

Dimensioning and Tolerancing: The rules, principles and methods of
dimensipning and tolerancing used to define the required confliguration are
contained in ANSI Y14, 5M. '

Titanium: When machining and cleaning titanium or titanium alloys,
cutting fluids and compounds must not contain chlorides or fluorides.

Concentricity: See 3.2.5

Shapels: Angularity between the legs of shape fitting such fas tees,
elbows, and crosses(_shall be as follows: _
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THIS ON THE DRAWING IS IMPLIED TO MEAN THIS
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[CX UNLES$ OTHERWISE SPECIFIED TOLERANCE SHALL BE AS [FOLLOWS:
TUBE [SIZE - .375 AND SMALLER = + 2230'
- .500 AND LARGER * 1930
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FIGURE

3.2.3 Drilled| Holes:

3.2.3.1 Tolerpnce: For drilled holes without a specified size limilt, the
tolerpnces noted in AND10387 shall apply.

3.2.3.2 Pilot|Drill Size.and Depth: The pilot drill size for a reamed or bored
hole fis generally not specified on the engineering drawing.| Unless
otherpise noted, the drilled hole may be smaller than the flinished
machiped hole’by not more than 0.031 in. The depth of the |[reamed or

bored| hole/shall be within 0.031 of the drilled hole depth.| See
Figurg 2y

w

2
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3.2.3.3 Drill Point; For conventional twist drills, thedrill point included
angle shall be 90° minimum.

, L 3.2.3.4 Runodt: The angular runout from true center for fluid pasgqage holes
! shalll be as follows: '
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3.2.3.4 (Continued):

The allowable drill runout is in addition to the angle tolerance
specified on the drawing.

3.2.4 Perpendicularity: Unless otherwise specified, machined surfaces shown on
engineering documents as being at right angles to each other shall be
perpendicular within 0°30°'.

3.2.5 Eccentricity and Circularity (Roundness): The physical condition
generally known as concentricity is sometimes controlled on engineering
drawings—bythe—appHcatiorof the—runout*or*posttion*—symbols. Any
referente to concentricity in this document shall be interpreted to
include|callouts of "runout" and "position" as they are applipd to control
eccentrijcity. .

3.2.5.1 Circu]arity Tolerance: The circularity (roundness) tolerante of a
machined diameter shall not exceed 0.0005 plus<oene-quarter fthe
diamefrical tolerance and must fall within the)limits of makimum
materjal and minimum material conditions as ‘Shown in the expmple in
Table|1.

TABLE 1

0.880
0.870

Maximum timit
Minimum limit

Diametrical tolerance = 0.010
1/4 tolerance 0.0025
Additional tolerance 0.0005

Total tolerance 0.003 (0.006 FIM)

3.2.5.2 Runoup, Diameter on(Common Centerline (see Tables 2 and 3):| The maximum
FIM bgtween two machined diameters on a common centerltine shall be
one~half the sum-of the tolerances of the two diameters. If the
resultant value from the calculation is less than 0.003, thp maximum
allowable FIM-shall be held to 0.003.

TABLE 2 - Example A

Diameter A is 0.490/0.510 tolerance = 0.020
Diameter B is 0.621/0.629 tolerance = 0.008
Tolerance sum = 0.028

1/2 tolerance sum = 0.014
Runout = 0.014 (FIM)

TABLE 3 - Example B
Diameter A is 1.2110/1.2125 tolerance = 0.0015
Diameter B is 0.7225/0.7250 tolerance = 0.0025
Tolerance sum = 0.0040
‘ 1/2 tolerance sum = 0.002

Since the resultant value is less than 0.003, the maximum allowable FIM
shall be held to 0.003.

N =
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4.2

Eccentr1c1ty of Machined D1ameters and Stock Size: The max
eccentricity between machined diameters and stock size surf
0.015 in.

Machining:

Surface Texture: Symbols shall be per ANSI Y14.36 and requ
shall conform to ANSI/ASME B46.1. Unless otherwise specifi
shall be 125 nin Ra. Drilled holes, hex flats, and wrench

not exceed 250 pin Ra.

Flawsy i e f doe to—be S
othe 1ocal damage v151ble with the unaided eye caused by Y
surface contact with another item or surface. Acceptante g

the criticality of the affected surface. Flaws, on nong
Flaws on sealing surfag

and
surfaces are generally acceptable.

Unless otherwise noted, when two machined surfag
isalignment between these surfaces, shall not exceed 0.

Threads: Unless otherwise specified on the engineeri
threads shall conform-to requirements noted below.

: Thread feature such as major, minor, and pitch
root radii, etc. shall conform to the sizes given in the
thriead standard.

Ch. fers and: Counters1nks Threads must be chamfered or

eatches,
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