








85       

APPENDIX B 

Tightening Test Report (Bossard) 





 



         

Sample 

Tightening 
Torque- 
TD  (Nm) 

Breaking 
Torque - 
TS  (Nm) 

Remarks 

1 0.14 1.84 Recess Strip 
2 0.33 2.14 Screw Broke 

Min 0.14 1.84   
Max 0.33 2.14   

Average 0.24 1.99   
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APPENDIX C 

Torque-Out Test Test Procedure (PennEngineering)  



APPL.1 

APPL.2 

APPL.3 
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DATE 
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SPEC. NO.

 Page 1 of 5

REV

G

REV

DATE 

4/8/05

FTS-101

J

ECN # 

05-0760

SUBJECT: Push-Out, Torque-Out, and Proof Load Testing methods for Types H 8/15/05 05-1683 

S, SS, CLS, CLSS, CLA, SP, SMPS, SL, KF2, KFS2, KFE, KFSE, KFB3, KPS6, 

H, HN, HNL, SCN, WN, WNS, SMTSO, SMLSO & N10
J 2/9/07 07-0019 

1.0 Purpose:  This specification covers the setups and testing methods for performance evaluation tests of 
the subject parts, or any similar parts (i.e., Y and ZZ numbers). 

2.0 References:  Tooling manufacturing drawing; Bushings, T5014-TB0006, ASTM F606 

3.0 Process:  Where tool numbers for test fixtures are listed in this specification, the revision level effective 
at the time of the performance test shall be used.  The values obtained in the push-out and torque-out 
tests do not indicate axial strength of nut threads, allowable tightening torque, or design loading of an 
assembly.  They pertain only to the holding strength of the nut in the sheet. 

PUSH-OUT TEST

 Push-out tests shall be performed from the grip or shank side of the installed fastener.  An axial 
load shall be applied to the fastener as shown using a hardened test screw, while evenly 
supporting the test strip around the fastener.  The typical position rate is .25 inches per minute.  
Dimensions are identified per PEM

®
 bulletins where “E” = head diameter and “T” (or “L”) = head 

height.  The push-out force is measured using a force or compression tester with a range that 
will cover the expected forces. 

E+ .063 .01
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TORQUE-OUT TEST

 Torque-out tests shall be performed from the shoulder or head side of the installed fastener.  
Torque shall be applied to the fastener in the manner illustrated, using a hardened test screw 
and washer, while firmly holding the test strip.  Test screws should be of sufficient tensile 
strength to resist thread stripping.  A minimum of two (2) screw threads must extend beyond 
the fastener. 

                                                                                                                                    
                                                                      Applied Torque

Held Firmly in

a Vise.

(Parent Material)

Test Strip

Hardened Test Screw/Bolt
Grade 5 or

Washer - Approx 1 to 2 pitches.

Thick enough to prevent neck of

screw from contacting threads

Driver For Applicable

Torque
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PROOF LOAD / THREAD STRENGTH TESTING METHOD

 Proof load / thread strength testing shall be performed in the manner illustrated.  The nut will be 
screwed onto a hardened test screw until a minimum of two (2) threads appears on the far side 
of the nut. The nut will be placed on a hardened bushing. An axial load shall be applied to the 
test screw as shown while evenly supporting the fastener. The typical rate of applied load is .25 
inches per minute. (For a proof load, the applicable pressure shall be held for the designated 
time as required.) For thread strength testing, the pressure shall be applied until failure occurs. 
Dimensions are identified per PEM

®
 bulletins where “T” (or “L”) = head height. 

 Thread tensile strength (lbs/in
2
) = Thread strength (lbs.) / Thread tensile stress area (in

2
)

    (N/mm
2
)      (N)      (mm

2)

      [UTM]                      [Machinery’s Handbook] 

D = Thread Major + 0.009 to 0.015 in. (+.23 to .38 mm)

     Source: Machinery’s Handbook  

Thread Tensile Stress 
area   in

2
.

Thread Tensile Stress 
area   mm

2
.

256 .00370 M2.5 x 0.45 3.39

348 .00487 M3 x 0.5 5.03

440 .00604 M3.5 x 0.6 3.78

632 .00909 M4 x 0.7 8.78

832 .0140 M5 x 0.8 14.2

1024 .0175 M6 x 1 20.1

1032 .0200 M8 x 1.25 36.6

1224 .0242 M10 x 1.5 58.0

1228 .0258 M12 x 1.75 84.3

0420 .0318 M14 x 2 115

0428 .0364

0518 .0524

0524 .0580

0616 .0775

0624 .0878

0714 .106

0720 .119

0813 .142

0820 .160

   D
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FTS-101 BUSHINGS (FOR INTERNAL USE ONLY) 

PUSH-OUT

Dwg. T5014-TB0006 Dwg. T5014-TB0006 Dwg. T5014-TB0006 

Thread Tool Number Thread Tool Number Thread Tool Number 

CLA S, SS, CLS, CLSS, SP, SL KFE, KFSE, KFB3, KF2, KFS2, 

256 T5014-036766 256 T5014-036766 KPS6, SMTSO, SMLSO

440 T5014-036766 348 T5014-036766 256 T5014-070472

632 T5014-036768 440 T5014-036766 440 T5014-070472

832 T5014-036771 632 T5014-036768 632 T5014-036768

024 T5014-036776 832 T5014-036771 832 T5014-036774

032 T5014-036776 024 T5014-036774 M2 T5014-070472

0420 T5014-036779 032 T5014-036774 M2.5 T5014-070472

0428 T5014-036779 1224 T5014-036776 M3 T5014-070472

M2 T5014-036766 0420 T5014-036779 M4 T5014-036774

M2.5 T5014-036766 0428 T5014-036779 116 T5014-036763

M3 T5014-036766 0518 T5014-036781 143 T5014-036768

M3.5 T5014-036768 0524 T5014-036781 169 T5014-036774

M4 T5014-036771 0616 T5014-036782 3.6 T5014-036768

M5 T5014-036776 0624 T5014-036782 4.2 T5014-036774

M6 T5014-036778 0714 T5014-036785

N10 0720 T5014-036785 H, HN, HNL

440 T5014-036768 0813 T5014-036786 0420 T5014-036781

632 T5014-036771 0820 T5014-036786 0428 T5014-036781

832 T5014-036774 M2 T5014-036766 0518 T5014-036783

024 T5014-036776 M2.5 T5014-036766 0524 T5014-036783

032 T5014-036776 M3 T5014-036766 0616 T5014-070261

0420 T5014-036781 M3.5 T5014-036768 0624 T5014-070261

M3 T5014-036768 M4 T5014-036771 M6 T5014-036781

M3.5 T5014-036774 M5 T5014-036774 M8 T5014-036783

M4 T5014-036774 M6 T5014-036779 M10 T5014-070261

M5 T5014-036776 M8 T5014-036781

M10 T5014-036785 SMPS

M12 T5014-036786 256, 440 T5014-070472

WN, WNS M2.5, M3 T5014-070472

256 T5014-036771 M2.5 T5014-036771 632, M3.5 T5014-036766

440 T5014-036771 M3 T5014-036771

632 T5014-036774 M3.5 T5014-036776

832 T5014-036776 M4 T5014-036776

024 T5014-036779 M5 T5014-036779

032 T5014-036779 M6 T5014-070259

1224 T5014-070259 M8 T5014-036783

0420 T5014-070259 M10 T5014-070261

0428 T5014-070259
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FTS-101 BUSHINGS (FOR INTERNAL USE ONLY) 

PUSH-OUT

Dwg. T5014-TB0006 Dwg. T5014-TB0006 Dwg. T5014-TB0006 

Thread Tool Number Thread Tool Number Thread Tool Number 

SCN

632 T5014-070478

832 T5014-070479

032 T5014-036780

0420 T5014-072732

0518 T5014-048073

M3.5 T5014-036770

M4 T5014-036776

M5 T5014-070483

M6 T5014-072184

M8 T5014-036785
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APPENDIX D 

Thread galling on Stainless Steel Article 
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Exclusive Article for the American Fastener Journal by Joe Greenslade, October 18, 2002 

 
New Compound Overcomes 

Stainless Bolt and Nut Thread Galling 
 
Several times each year I receive calls from suppliers who have sold stainless 
steel bolts and nuts to a customer who is encountering thread galling problems 
during assembly at the time of their call. Stainless steel fastener users usually 
jump to the conclusion that the bolt threads are out of specification.  Evaluation 
of the bolt and nut threads usually indicate that the threads are within 
specification and that is not the root cause of the problem. 
 
For reasons not completely understood, some stainless steel bolts and nuts gall 
and seize in the threads while being assembled, even before the bearing 
surfaces come in contact with the assembly components.  It is felt by many that 
thread roughness on either or both the internal and external thread is at least 
one of the factors contributing to thread galling.   
 
Several years ago I wrote an article about this subject and stated that there are 
three possible solutions  to stainless steel thread galling: 
 

1. Add a lubricant to the bolt. 
2. Slow the driver speed if the fasteners are being installed with a 

power driver. 
3. Mismatch the grades of stainless (make the bolts of 302 stainless 

and the nuts of 316 stainless) if possible. 
 
All of these are still valid suggestions, but none of them is a full-proof solution.   
Those having a galling problem might have to try all three approaches to find the 
one that resolves their particular situation.  The addition of some type of 
lubricant is probably the most commonly utilized solution. 
 
Since writing the previous article on the subject of stainless steel thread galling, 
I have continued to seek even more dependable solutions to suggest for solving 
this troublesome problem.  Recently a supplier told me of a new anti-galling 
compound he had tried that provided some amazing results.  I was told that this 
compound could be put on severely nicked stainless bolts threads and that a nut 
of the same grade of stainless could be completely assembled on to the bolt 
without thread seizing and galling. 
 
I like to verify performance claims for myself before passing the information on 
to others.  In this case, I obtained some of the anti-galling compound directly 
from the compound manufacturer and conducted my own test.  The pictures in 
this article are a record of my test.   
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Stainless steel bolt with intentionally damaged threads. 
 
 
The threads of a 1/2-13 302 stainless steel bolt were severely damaged by 
striking them repeatedly with a hammer.  It was reasonable  to assume that a 
302 stainless steel nut would not go on this bolt without completely seizing on 
the bolt’s thread due to thread galling. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Anti-galling compound placed on bolt’s end threads. 
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Nut goes entire length of bolt thread without seizing. 
 
 
The compound was rubbed on the last three to five threads of the bolt’s point 
end and the nut was started on the bolt.  As would be expected, as soon as the 
nut encountered the bolt’s thread nicks the torque required to rotate the nut 
immediately increased.   What was not expected was that the nut could be 
screwed the full length of the bolt thread without the threads seizing together as 
a result of galling.  
 
I would never suggest that a user try to use bolts with threads as severely 
damaged as those in my test.  Based on these test results, I believe this 
compound can probably provide an effective solution to many, if not all, of the 
routinely occurring stainless steel thread galling problems. 
 
Fastener suppliers who regularly supply stainless steel threaded fasteners 
should obtain some of this compound and conduct this simple, but dramatic test 
themselves.  If they find  the same results I did, they should consider keeping 
some of this material available for their customers when galling problems occur. 
 
The anti-galling compound used in this test is called “Fastorq® A/G”.  This anti-
galling compound is manufactured by Fastorq® Bolting Systems.  Those 
wanting more information can contact Fastorq® at 800-231-1075 or go to their 
web sight at www.fastorq.com. . 
 




