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1. SCOPE:

1.1 This standard covers the design, performance, and test requirements for high
strength, thin wall, commercial sockets, universal sockets, and box wrenches
used for the attachment and detachment of metric spline drive, high
strength, and high temperature aircraft fasteners.

Inciusion of dimensional data in this standard is not intended to imply that
all of the products described herein are stock production sizes. Consumers
are requested to consult with manufacturers concerning lists of stock
production sizes. ' ‘

This standard is based on, but not limited to, the following external spline
wrenching system:

MA1549 - Wrenching Configuration, 12 Spline, For Metric Threaded Fasteners
MA1586 ~ Wrench Configuration, 12 Spline Drive, Metric

1.2 Classification:
The fo]}owing types, classes and styles shall apply:
Type I Sockets
Class 1 Sockets
Style A - Regular
Style B - Long
Class 2 Universal Sockets (also known as Flexible Sockets)

Type Il Wrenches, Box, Angled End
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2. APPLICABLE DOCUMENTS:

The most current issue of the following publications form a part of this
standard to the extent specified herein.

2.1 SAE Publications:
Available from SAE, 400 Commonwealth Drive, HWarrendale, PA 15096.

AS478 -~ Identification - Marking Methods

MA1549 - Hrenching Configuration 12 Spline, For Metric Threaded Fasteners
MA1586 ~ Hrench Configuration, 12 Spline Drive, Metric

AMS 2350 ~ Standards and Test Methods

2.2 American National Standards Institute (ANSI), Inc., Standards:

Available from American National Standards Institute, Inc., 1430 Broadway,
New York, NY 10018.

B46.1 -~ Surface Texture
B107.4 - Driving and Spline Ends for Portable, Hand, Air and Electric Tools

2.3 American Society for Testing and Materials (ASTM) Standards:

Available from the American Society for Testing and Materials, 1916 Race
Street, Philadelphia, PA 19103.

B571 - Adhesion of Metallic Coatings
E18 -~ Rockwell Hardness and Rockwell Superficial Hardness of Metallic
Materials, Standard Methods of Test For

2.4 International Standards Publications:

Available from American National Standards Institute, Inc., 1430 Broadway,
New York, NY 10018.

ISO 1174 ~ Assembly Tools for Bolts and Screws ~ Driving Squares for Power
Socket Hrenches and Hand Socket Hrenches

150 4095 ~ Fasteners for Aerospace Construction - Bi-hexagonal Wrenching
Configuration

IS0 7403 - Fasteners for Aerospace Construction - Spline Drive HWrenching
Configuration Metric Series

3. REQUIREMENTS:
3.1 Illustrations:
The i1lustrations shown herein are descriptive not restrictive, and are not

intended to preclude sockets, universal sockets, and box wrenches otherwise
in accordance with this standard.
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3.2

3.3

N

4.1

.

Materials:

The materials used in the manufacture of the sockets, universal sockets, and
box wrenches shall be such as to produce tools conforming to the
requirements herein. Powdered metal or cast steel shall not be used.

Marking:

The sockets, universal sockets, and box wrenches shall be marked in a
permanent manner with the manufacturer's name, or with a trademark of such
known character that the source of manufacture may be readily determined.
In addition, the tools shall be marked in a permanent manner with the
nominal wrench opening. Marking shall be in accordance with AS478.

Drive End Dimensions: ;
Female drive dimensions shall conform to 150'1174 or ANSI B107.4.

Female Drive Opening: A1l female drive openings shall be broached or
formed in a smooth and well defined manner. Tools having a female drive
opening shall be firmly attachable to corresponding size male drive tangs
by one of the following methods:

.1 Detent: A1l four faces of the female drive opening shall have recesses
that are capable of engaging the spring-]oaded steel ball on the
corresponding male drive,

.2 Cross-Hole: One or more of the faces of the female drive opening shall
be provided with a cross-hole that shall engage the spring-loaded steel
ball on thefcorrespOnding male drive.

Tang Engagement and Disengagement: The sockets and universal sockets
shall be so designed that male tarngs can be inserted into the correspnding
female openings without undue force and shall be manually detachable
without the use of any tools or keys, and meet the minimum tang removal
force requirements specified in ISO 1174 or ANSI B107.4. Binding between
surfaces and corners shall not be evident.

Edges and Corners:

A1l edges and corners, capable df causing injufy, not otherwise covered
herein, shall be removed by rounding, chamfering, or other means. The
inside edges of wrenches shall be chamfered.

Hardness:

Unless otherwise specified herein, sockets, universal sockets, and box
wrenches shall be hardened thoughout to a Rockwell hardness of not less than
40 nor more than 54 on the "C" scale. Hardness definitions, nomenclature,
and procedures used herein can be found in ASTM E 18. When grinding is

‘necessary to prepare the test surface, the amount removed must not exceed

0.18 mm on the surface contacted by the indenter.
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3.7 K

nish:

Two types of protective finish are covered. Chromium plate will be
furnished unless otherwise specified.

3.7.1

3.7‘2

3.7.3

3.7.3.1

Chromium Piate: The plating shall be electrodeposited metals consisting
of nickel, followed by chromium, the minimum thickness of which shall be
0.005 mm for nickel or {ron-nickel, and 0.00025 mm for chromium. The
plating shall be adherent, smooth, continuous, and free from pits,
blisters, nodules, and any other defects that would interfere with their
protective value and serviceabiiity. The minimum thickness of the plating
shall be as specified on all external visible surfaces that can be touched
by a ball 19 mm in diameter.

Black Oxide or Phosphate Treatment: The tools shall be coated with a
chemically produced oxide or phosphate coating, followed with a coating of
rust preventive oil. A1l external surfaces shall have a maximum roughness
hefght value of 3.81 um.

Surface Roughness: A1l external surfaces shall be free from pits,
nodules, burrs, cracks, and other detrimental defects. The external forge
flash shall blend smoothly with adjacent surfaces, except that the forge
flash shall be completely removed from the periphery of the heads of box
wrenches and from that portion of the handle that is essentially straight
and uniform in section dimensions. Determinations of micrometer values
shall be taken on a representative surface using a 0.8 mm width cut-off on
the surface measuring instrument. Definitions and nomenclature used
herein can be found in ANSI/ASME B46.1.

Surface Finish Requirements for Chromium Plate: On all Type I sockets
and universal sockets, the outer longitudinal surface or major diameter
thereof shall be bright with 0.76 um maximum, except where knurled or
grooved. The remaining exterior longitudinal socket surface shall be
3,81 pm maximum. On all Type II box wrenches, a minimum of 180° of

the outer periphery of the box ends (90° on each side of the
longitudinal axis of the wrench) shall be 0.76 pm maximum.

3.8 Bolt and Nut Opening Tolerance:

Hrench opening tolerances shall be as specified in MA1586 or ISO 7403.
3.9 Type I, Class 1 Sockets:

A bolt clearance hole shall be provided, the length of which shall be from
the base of the wrenching opening to the base of the square drive. The

di

ameter of the bolt clearance hole and other socket dimensions shall

conform to the specifications in Table 2. The bolt clearance hole shall be
concentric with the wrenching configuration to within 0,38 mm Total
Indicator Reading.
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3.10 Type I, Class 2 Universal Sockets:

Universal sockets shall be provided with a friction type device that will
hold the drive end and the socket in any set position. The hinge pin shall
be solid and not extend beyond the periphery of the flexible joint. The
universal socket shall be capable of rotation in a complete arc when the

angular deviation of either end member from the common center axis is 40°.
Universal sockets shall conform to the dimensional requirements specified
in Table 3.

3.11 Type II, Wrench, Box, Angled Ends:

The angled end box wrenches shall conform to the dimensional requirements
specified in Tables 4 and 5.

3.12 Test Loads:

The items covered herein shall withstand the cyclic and proof loads
specified in the applicable tables without fracturing or incurring
permanent deformation (set) which might affect their durability or
serviceability. Adequate safeguards for personnel and property shall be
employed when conducting all tests. Approved eye protection shall be worn,
and equipment safety shields shall be in place at all times tests are in
progress.

3.12.1 Mandrels for Wrench Opening: Mandrels shall be hardened to 55 Rc minimum
and have smoothly finished wrench engagement surfaces. Mandrel
engagement shall conform to the dimensional requirements specified in
Tables 2, 3, and 4. The spline mandrels shall conform to the dimensional
requirements specified in MA1549. Hexagonal mandrels shall conform to
the dimensional requirements specified in Table 1.

3.12.2 Test Plugs:

3.12.2.1 Type I, Class 1 Sockets: A square test plug of suitable strength and
complying with the minimum dimensional requirements of the male drive
tang specified in ISO 1174 or ANSI B107.4 shall be employed. The test
plug may be driven by any suitable manual or mechanical means. A stop
may be set at the outer end of the test plug to prevent the socket from
slipping off the mandrel.

3.12.2.2 Type I, Class 2 Universal Sockets: A test plug as specified in
3.12.2.1 shall be used except that a means shall be provided to keep
the universal socket parts in the axis about which the load is applied.

3.13 Qualificatioh Test:

3.13.1 Cyclic Load: Each sample tool tested shall be capable of withstanding
2000 applications of the minimum torque cycliic fatigue load when engaged
with a spline mandrel as specified in Tables 2, 3, or 4, as applicable.
Cyclic Toad shall be applied at a rate of 60 cycles per minute maximum.
The sample tool shall be capable of withstanding the proof load stated in
3.13.2 following the cyclic load test.
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3.13.2 Proof Load: Each sample tool tested shall be capable of withstanding the
assgc{ated proof loads when engaged with spline and hex mandrels per
301 & 1]

3.13.3 Plating Adhesion Test: Plating adhesion shall be tested using Method 9.1
Heat Quench Test in ASTM B 571 and shall comply with the requirements
referenced therein.

3.14 Horkmanship:
A1l details of workmanship shall be in accordance with high grade
commercial practices. All items covered herein shall be free from rust,

fins, burrs, external sharp or rough edges, corners or surfaces and other
defects which may impair their serviceability or durability.
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