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1. SCOPE 
 
1.1 Applicability. This method covers a procedure for testing barrel nuts in tension at room temperature. This 

procedure is intended to define the test required to determine the tensile strength of the barrel nut itself, not the 
strength of the fastener in a structural joint. 

 
 
2. APPLICABLE DOCUMENTS 
 
2.1 Industry publications. The following documents form a part of this specification to the extent specified herein. 

Unless otherwise specified, the issues of the document which are DOD adopted are those listed in the issue of the 
current DODISS cited in the solicitation. Unless otherwise specified, the issues not listed in the DODISS are the 
issues of the documents cited in the solicitation (see 6.2). 

 
ASTM International 
ASTM E4 Standard Method of Verification of Testing Machines 
ASTM E83 Method of Verification and Classification of Extensometers 
 
Copies can be obtained from ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 
19428-2959. www.astm.org 
 
NCSL International 
NCSL Z540.3 Requirements for the Calibration of Measuring and Test Equipment 
 
Copies can be obtained from NCSL International, 2995 Wilderness Place, Suite 107, Boulder, CO 80301. 
www.ncsli.org 

 
2.2 Order of precedence. In the event of a conflict between the text of this document and the references cited herein, 

the text of this document takes precedence. Nothing in this document, however, supersedes applicable laws and 
regulations unless a specific exemption has been obtained. 

 
 
3. DEFINITIONS 
 

Not applicable. 
 
 
4. GENERAL REQUIREMENTS 
 
4.1 Test apparatus 
 
4.1.1 Testing machine. The testing machine shall be capable of applying a tensile load at a controllable rate. The 

calibrating system for the machine shall conform to the requirements of NCSL Z540.3. Its accuracy shall be verified 
every 6 months by a method complying with ASTM E4, using a calibration device which shall have been calibrated 
by the National Bureau of Standards not more than 2 years prior to its use. The yield loads, ultimate loads and 
structural failure loads of the fasteners tested (see 5.4) shall be within the loading range of the testing machine as 
defined in ASTM E4. 

 
4.1.2 Deflecting measuring device. The deflectometer shall be capable of installation so as to measure the relative 

movement between the test fixture and bolt retention cup and shall operate in conjunction with a recording device 
which plots applied load as a function of deflection. Load and extension ranges shall be used which give the initial 
portion of the load-extension curve a slope between 45 and 60 degrees. 

 
4.1.3 Test fixtures. Test fixtures similar to those shown in Figure 1 and 2 shall be used in the performance of the testing 

described herein. Unless otherwise specified, the nut holder shall be fabricated of steel and heat treated to 
41-44 HRC. 
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1   COMPLETELY REVISED 

4.1.4 Test bolts. The bolt used for testing of the barrel nut shall be of sufficient strength to ensure nut failure without 
permanent elongation of the bolt. Tests resulting in bolt failure shall not be considered a satisfactory test of the 
nut. 

 
 
5. DETAIL REQUIREMENTS 
 
5.1 Test procedure 
 
5.1.1 Test setup. A typical setup is depicted in Figure 1. The general arrangement of the apparatus within the test 

machine is subject to its equipment provisions and constraints. Appropriate safety precautions should be taken 
when testing these multiple-piece nuts. 

 
5.1.1.1 Thread engagement. The bolt and nut assembly shall be tested with at least the distance of two thread pitches of 

the bolt extending through the nut. 
 
5.2 Loading rate. Tension load shall be applied to the fastener slowly and evenly. The rate of loading shall be in 

accordance with Table I. Fasteners larger or smaller than those in Table I shall be tested at rates producing 
100,000 pounds/minute (+10 percent) per square inch of nominal shank area. 

 
5.3 Load-deflection curves. Load-deflection curves shall be made by autographic recording. The movement sensing 

element shall be so installed as to measure the relative movement between the movable crosshead and the 
stationary crosshead. The fixture will have the capability of being non-yielding at ultimate load. 

 
5.4 Failing load determination. When a structure failure occurs before the ultimate or fracture load, it may be detected 

on the load-deflection curve as a peak load followed by severe permanent deformation without increase in load or 
with a decrease in load. A sample load-deflection curve illustrating a “structural failure” is shown on Figure 3. The 
first peak load shall be designated as the “structural failure load” and the highest peak shall be the ultimate load. 

 
 

TABLE I – TENSION LOAD RATES 
Nominal 
diameter 
(Inch) 

Load rate 
Pounds per minute 

(Kilograms per minute) 

Nominal diameter  
(Inch) 

Load rate 
Pounds per minute 

(Kilograms per minute) 
.1900  2,800  (1,270) .7500  44,000  (19,900) 
.2500  5,000  (2,270) .8750  60,000  (27,200) 
.3125  7,700  (3,490) 1.0000  78,000  (35,400) 
.3750  11,000  (4,990) 1.1250  100,000  (45,400) 
.4375  15,000  (6,800) 1.2500  122,000  (55,300) 
.5000  19,600  (8,890) 1.3750  148,000  (67,100) 
.5625  24,800  (11,200) 1.5000  176,000  (79,800) 
.6250  30,600  (13,900)   

(a) As an alternate loading method, the rate of loading can be determined as a constant head travel that 
gives strain rates consistent with the above load rates in the elastic range. 

 
 
5.5 Number of specimens. Unless otherwise specified in the detail specification or purchase order, a minimum of five 

specimens shall be tested for each fastener diameter and test condition. 
 
5.6 Yield load. The yield load shall be determined by the Johnson's two-thirds approximate method, as shown on 

Figure 4. On the load-deflection plot of 5.3, draw a line (“line A”) with two-thirds the slope of the straight portion 
of the curve. Parallel to this line and tangent to the load deflection curve, draw another line (“line B”). The point of 
tangency of “line B” with the curve represents the yield load. 
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