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GENERAL MOTORS ENGINEERING STANDARDS

Materials and Processes - Procedures

TEST FOR PREVAILING TORQUE NUTS
GM9084P

1 SCOPE. This standard provides a method for evaluat-
ing certain performance characteristics of all-metal prevail-
ing-torque type nuts.

1.1 Prevailing-torque type nuts are those which are friction-
ally resistant to rotation due to a self-contained prevailing
torque feature, and not because of a compressive load
developed against the bearing surface of the nut.

1.2 The test consists of 1 installation and 1 removal of the
nut in a test machine using a conventional air-powered tool.
For the test, the nut is assembled on a phosphate coated bolt
of a grade corresponding to the nut, and a zinc plated test
washer is used as a bearing surface. During the installation
and removal, 3 quantities are measured and recorded elec-
tronically: (1) prevailing torque on, (2) torque at a specified
tension, and (3) prevailing torque off. A permanent record of
the test is automatically produced and test results may be
analyzed either on a Go — Not Go basis or on a numerical
basis.

2 EQUIPMENT.

2.1 Test Bolts. Test bolts shall correspond to the size and
strength level of the nuts to be tested. Bolts shall have a
phosphate and oil finish conforming to GM4435M Code A.
They shall be clean, and shall be used as oiled in phosphate
and oil operation without any additional lubrication which
would alter functional characteristics of the threads. (A new
bolt shall be used for each nut tested.)

2.1.1 InchSeries. For GM286M nuts, test bolts conforming
to GM280M shall be used; for GM301M nuts, test boits
conforming to GM300M shall be used. Threads shall be
Unified Standard Threads, Class 2A (rolled thread only).

2.1.2 Metric Series. For GMS510M(9.8) nuts, bolts con-
forming to GMS00M(9.8) shall be used; for GM510M(10)
nuts, bolts conforming to GM500M(10.9) shall be used.
Threads shall conform to Class 6g External Metric Screw
Threads, Series for Mechanical Fasteners (rolled thread only).

2.2 Zinc plated square torque tension test washers of a size
corresponding to the size of the nuts to be tested. (A new
washer shall be used for each nut tested.) For testing inch
series nuts, these should conform to GM9431738 (charted
drawing). For testing metric series nuts, these shall conform
to GM11502640 (charted drawing).

2.3 Clutch controlled, double-end spindle, air powered
wrench — to tighten and remove nut on test bolt. This shall
have a capability for producing torques greater than the
values specified for the size and grade of nuts to be tested and
shall have a free speed of 100 to 550 rpm. Sockets shall be
designed to preclude contact with the test washer. (Chicago
Pneumatic Tool Company’s Model 3090, ATN B95D has
been used with success for M8 and M10 metric series nuts
and 5/16 through 7/16 inch nuts and Model 3090,

ATN D95D for M12 through M14 metric nuts and 7/16
thru 9/16 nuts. Model 220-750D is applicable to M16 metric
and 5/8 inch nuts.) Figure 2.

2.4 Strain gage torque transducer — to measure the torque
required for the installation and removal of the nut being
tested. This shall have an accuracy of + 0.5% and shall be
operated in the upper 2/3 portion of the specified operating
range of the unit. (One transducer used with success is the
Model GSE 2050 Socket Wrench Torque Sensor manufac-
tured by GSE, Inc., Livonia, Michigan 48152.) See Figure 2.

2.5 Electronic recording equipment — to produce a perma-
nent record of the prevailing torque on, the torque at tension
and the prevailing torque off, as shown in Figure 1. (One unit
used with success is the Mark-220 Two Channel General
Purpose Recorder with foot control switch, marketed by
Brush Instruments Division of Gould, Inc., Cleveland, Ohio
44114.)

2.6 Bridge amplifiers (1 for each channel) — to provide a
usable electronic signal from the strain gages in the tension
test fixture and the torque transducer. (The Brush D-C
Bridge Amplifier, Model 13-4312-00, has been used success-
fully.)

2.7 Signal comparator circuit to mark the torque at tension
recording trace when a preselected tension (controlled by the
tension load set dial) has been reached.

2.8 Tension test fixture with strain gage load cell — to hold
the test bolt, nut and test washer, and to measure the tension
in the bolt produced by tightening the nut. Load cell shall
have an accuracy of * 0.5%. See Figure 2.

2.9 Transparent overlays (1 for each size and grade or style
of nut to be tested) on which is printed the following: (1) max.
limit for prevailing torque on, (2) themin. limit for the
prevailing torque off upper peak, (3) the min. limit for the
prevailing torque off lower peak, (4) the torque range at
specified tension, (5) a distance equivalent to 1 nut revolution
(for a specified wrench speed and chart speed), (6) the related
instrumentation settings. See Figure 3.

NOTE 1: Engineering drawings for the test system described
above, are available from GM Engineering Staff, Standards
Section, GM Technical Center, Warren, Michigan 48090. For
tension test fixture refer to drawing numbers 9-407, 9-408,
9-409, 9-422, 9-428, 9-430 and 9-433; for schematic of the
comparator circuit refer to drawing number 8-2567. A
complete test set-up which is intended to meet the require-
ments of this standard is also available from GSE, Inc.,
Livonia, Michigan 48152.

NOTE 2: The test equipment described above can also be
used as a torque-tension test fixture for general purpose
testing by connecting Channel 1 of the recorder to the tension
plug provided on the front of the electronic console.
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FIGURE 1 - TYPICAL RECORDING OF TEST RESULTS
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FIGURE 2 - PREVAILING TORQUE NUT TEST EQUIPMENT
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