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Mr. Joe Greenslade March 5, 2010    

IFI Director of Engineering 

 

Re : Impact of die seams on bearing surfaces 

 

Dear Mr. Greenslade: 

 

I have reviewed the Test report “Die seams on bearing surface of structural bolt analysis Ref; 

B18.2.6 dated February 22, 2010”. 

 

I have examine all of the variables such as bolts with no seams vs. bolts with seams at both the 

minimum specified preload and at 2/3 turn of nut or bolt head rotation. The torque for A490 bolts 

turning the bolt vs turning the nut is generally higher for both cases at the minimum specified 

preload of 49kips when the seam is present. This does not seem to be the case for A325 bolts 

There differences are not significant. 

 

At the higher loads associated with the 2/3 rotation of the bolt or nut there is not a significant 

difference for either the A325 or A490 bolts The seam or no seam condition is not a factor. The 

mean torque can go either way for these two conditions. The preload introduced at 2/3 turn of 

bolt or nut was very consistent for bolts with and without seams. It was 68 or 69kips for A490 

bolts and 62kips for A325 bolts. 

 

The variability provided by the standard deviations bounces back and forth between the no seam 

and seam conditions as well as between turning the bolt or turning the nut at both load levels. 

 

Based on these tests results I do not see a significant difference in preload nor torque with or 

without the seams. In actual installation of bolts of this length, torque values would be 

established for a preload at least 5% greater than the minimum specified pretension if torque 

control is used to develop bolt tension Torque control provides the greatest variation in bolt 

tension and this is seen in the minimum preload results If turn of nut or bolt (TON or TOB) were 

used, a 1/3 turn would be applicable for these bolt grips. The resulting bolt preload would exceed 

the minimum specified tension by at least 25% on average. The differences are greater regardless 

of which element is turned. This is verified by the consistent levels of bolt preload that is 

provided by the 2/3 TON or TOB. 

 

Hence I do not see any reason to consider the installation of bolts with or without seams to differ 

in achieving the desired preload thereby providing the desired slip resistance. The torque 
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variability is consistent with past studies. Seams are not a significant factor as demonstrated by 

this study. 

 

Sincerely Yours 

 

 
 

John W. Fisher 



 

John W. Fisher  

 
Joseph T. Stuart Professor, Department of Civil and Environmental Engineering  
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Lehigh University       
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Test Report 
Die Seam on Bearing Surface of Structural Bolt Analysis ref. B18.2.6 

 
Background: 
A proposal was made for die seams to be allowed on the bearing surface of structural bolts in a 
revision of ASME B18.2.6.  The proposal was balloted and accepted without objection by the ASME 
B18 Committee Members. After the balloting concerns about the possible adverse affects occurring 
on the turn-of-nut installation practice and/or on the torque-tension relationship were presented to the 
B18 Committee. 
 
It was determined that actual tests should be performed to determine if the concerns were valid and 
whether the revision should proceed as approved or be revised before publication. It was further 
agreed that to get a learned and unbiased opinion on the results that Professor Emeritus Dr. John 
Fisher of Lehigh University should review the test results and provide an professional opinion on how 
B18 should deal with this issue relative to the revision of B18.2.6. 
 
 The FASTENAL Company volunteered the services use of their engineering staff, their A2LA ISO 
17025 Accredited Laboratory for performing the tests, and typical structural bolts, washers, and nuts 
for testing. 
 
Test Samples, Hardware, and Procedures: 

1. Test hardware: 
a. 7/8-9 X 3 ½ ASTM A325 and ASTM A490 bolts made with and without die seams on 

the bearing surface. 
b. 7/8-9 ASTM  A194, 2H Heavy Hex Nuts 
c. 7/8 ASTM F436 Washers 

2. Test Equipment: 
a. Certified 100 ton (200,000 lb.) Hydraulic Tensile Tester 
b. Certified Skidmore Hydraulic Bolt Tester 
c. Certified 1000 foot pound torque wrench  

3. Test Procedures: 
a. Perform 10 degree wedge tensile tests from each bolt lot to verify they are in 

compliance with the applicable material standard (3 pieces). 
b. Perform a rotational capacity test  as required in ASTM A325 and record the torque 

and tension at four defined positions (5 pieces): 
i. Torque at “Snug tight” which was 4000 pounds tension on A325 bolts and 6000 

pounds on A490 bolts. 
ii. Torque at 39,000 pounds for A325 bolts and   49,000 pound for A490 bolts. 
iii. Torque and tension at 240 degrees of rotation passed “snug tight” 
iv. Torque and tension at 300 degrees of rotation passed “snug tight” 

 
Testing Supervisor: Kevin Menke, M.E. 
 
Test Data:  Testing was concluded on February 17, 2010 and the data has been compiled by Mr. 
Menke and submitted to Dr. John Fischer, PhD, PE. For review and the rendering of an opinion on the 
whether or not die seams should be allowed on the bearing surfaces of structural bolts as specified in 
ASME B18.2.6. 
 
February 22, 2010 
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Torque – Tension and Rotational Capacity Testing Equipment 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Testing Fixture 
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Retaining the Nut and Rotating the Bolt 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Retaining the Bolt and Rotating the Nut 
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Summary of Test Data

Test Method
Five piece per  

test

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque (ft-
lbs.)

Tension 
(lbs.)

Torque (ft-
lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Average 6,000 100 49,000 589 68,000 812 69,000 821
Std Dev 4 28 18 18
Average 6,000 109 49,000 651 68,000 778 69,000 827
Std Dev 3 18 45 17

Average 4,000 83 39,000 464 62,000 681 64,000 705
Std Dev 2 15 34 27
Average 4,000 81 39,000 481 62,000 728 64,000 749
Std Dev 8 26 22 18

Average 4,000 79 39,000 476 62,000 673 64,000 710
Std Dev 7 34 19 18
Average 4,000 90 39,000 488 62,000 731 64,000 772
Std Dev 7 15 25 21

Test Method
Five piece per  

test

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque (ft-
lbs.)

Tension 
(lbs.)

Torque (ft-
lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Average 6,000 96 49,000 572 69,000 788 70,000 811
Std Dev 2 15 13 5
Average 6,000 101 49,000 668 69,000 775 70,000 851
Std Dev 11 35 72 40

Average 4,000 84 39,000 483 62,000 679 64,000 710
Std Dev 2 4 33 18
Average 4,000 70 39,000 499 62,000 723 64,000 742
Std Dev 1 13 12 8

Average 4,000 87.0 39,000 523.1 62,000 681.7 64,000 704.0
Std Dev 12.5 15.2 37.5 52.2
Average 4,000 89 39,000 494 62,000 710 64,000 752
Std Dev 17 54 30 18

Seam:Turning Nut - J10240 (A325)

Seam: Turning Nut - J10241 (A325)

No seam: Turning Nut - 19585 (A490)

Seam: Turning Nut - J10243 (A490)

No seam:Turning Nut - 19257(A325)

No seam:Turning Nut - 19554 (A325)

3 - 300 Degrees

1 Snug Tight
Turning Bolt Analysis - die seam on bearing suface vs no seam

Seam: Turning Bolt - J10243 (A490)

No seam: Turning Bolt - 19585 (A490)

 Torque at 49,000 lbs 2 - 240 Degrees 3 - 300 Degrees

Seam: Turning Bolt - J10241 (A325)

SeamTurning Bolt - J10240 (A325)

No seam: Turning Bolt - 19257(A325)

No seam: Turning Bolt - 19554 (A325)

 Torque at 49,000 lbs 2 - 240 Degrees
Turning Nut Analysis - die seam on bearing suface vs no seam

1 Snug Tight
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THE AMERICAN ASSOCIATION FOR 
LABORATORY ACCREDITATION 

 
ACCREDITED LABORATORY 

 

A2LA has accredited 
 

FASTENAL COMPANY LABORATORY 
Winona, MN   
 

for technical competence in the field of 
 

Mechanical Testing 
 

This laboratory is accredited in accordance with the recognized International Standard ISO/IEC 17025:2005 General 
Requirements for the Competence of Testing and Calibration Laboratories. This accreditation demonstrates technical 
competence for a defined scope and the operation of a laboratory quality management system (refer to joint ISO-ILAC-IAF 
Communiqué dated 18 June 2005). 

  Presented this 2nd day of October 2008. 
 
  
 President 
 For the Accreditation Council 
 Certificate Number 1046.01 
 Valid to September 30, 2010 
   

For the tests or types of tests to which this accreditation applies, 
       please refer to the laboratory’s Mechanical Scope of Accreditation.

Page 5 of 86



(A2LA Cert. No. 1046.01)  10/02/08    Page 1 of 3 

 
 
 
 

SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005 
 

FASTENAL COMPANY LABORATORY 
1801 Theurer Boulevard 

Winona, MN  55987 
Brad Partington     Phone:  507 453 8163 

 
MECHANICAL 

 
Valid To:  September 30, 2010  Certificate Number:  1046.01 

 
In recognition of the successful completion of the A2LA evaluation process, accreditation is granted to 
this laboratory to perform the following fastener tests on steel and stainless steel: 
 
Test Test Methods 
 
Sampling per product specification or  
 ASME/ANSI B18.18.2M, B18.18.3M, B18.18.4M 
 
Hardness (Rockwell: B, C, 30N) ASTM A370, E18, F606, F606M;  
 ISO 898-1, 898-2; NASM 1312-6; SAE J429, J995 
 
Microhardness (Vickers) ASTM E384 
 
Tensile (axial, wedge, tension) ASTM A370 (A3.2, 13.2.1), F606, F606M (3.4,3.5,3.6); 

DIN 267-11; ISO 898-1 (8.1,8.5); NASM 1312-8; 
 SAE J429 (6.5,6.6); Mil Std FFS 85 
 
Proof (internal/external threaded) 
 Bolts       ASTM A370 (A3.2.1.2), F606M (3.2.3);  
  ISO 898-1 (8.4); SAE J429 (6.4) 
 Nuts ASTM A370 (A3.5.1), F606M (4.2);  
  ISO 898-2 (8.1); SAE J995 (5.1) 
 
Charpy Impact Strength ASTM E23 
 
Discontinuities (visual, MPT, LPT, NDT) AMS 2644; ASTM A574, A574M, E709, F788, F788M, 

F812, F912, E1417, E1444; ISO 6157; SAE J122, J123; 
NAVSEA T9074-AS-GIB-01/271 
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Test Test Methods 
 
Stress durability (hydrogen embrittlement) ASTM F606, F606M; SAE J81, J933; FIP 1000;  
 ASME B18.6.4 
 
Decarburization ASTM A574, A574M, F835, F835M, F912, F912M; 

ISO 898-1, 898-5; SAE J121, J419 
 
Salt Spray ASTM B117 
 
Torsional strength SAE J78, J81, J933 
 
Hex socket strength ASTM F880, F880M, F912, F912M 
 
Ductility (torsional) SAE J78, J81; FIP 1000, ASME B18.6.4 
 
Plating thickness ASTM B568 
 
Case depth SAE J423, J78, J81, J933 
 
Torque tension IFI 101; SAE J174 
 
Drill test SAE J81, J933 
 
Drill drive  SAE J78 
 
Rotational capacity ASTM A325 
 
Optical emission/spectroscopy  ASTM E415, E1086 
on alloy & stainless steel for: C, Mn, Si, S, 
Cr, P, Ni, Mo, Cu, V, Pb, Nb, Co, Ti, W, B 
 
XRF PMI Analyzer    Niton Alloy Analyzer User’s Guide 
 
Magnetic Permeability    ASTM A342 (Method 3) 
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Dimensional testing: 
 
 Measurement  Best 
Parameter Technique Range Uncertainty* (±) Standards 
 
Threads (Sys 21) Rings, plugs #4 to 1⅞ in 0.0077 in ANSI B1.1, B1.3 
  M4 to M24 0.2 in 
 
 Plug gages (⅜ to 2½) in 0.011 in ANSI B1.1 
  M3 to M22 0.22 in 
 
 Pitch micrometer Up to 3 in 0.002 in ANSI B1.1 
 
Linear Gage maker Up to 24 in 0.0003 in NAVAIR  
    17-MD20-39 
 
 Outside micrometers Up to 3 in 0.00034 in IFI 7th Edition 
  (3 to 6) in 0.0013 in 
 
 Calipers 6, 12, 60 in Up to 60 in 0.001 in IFI 7th Edition 
 
 Digital indicator Up to 1 in 0.0004 in ASME B18.2.1 
 
 Pin gage (0.011 to 1.00) in 0.0002 in SAE J81 
 
 Optical comparators x axis: Up to 8 in 0.0007 in IFI 7th Edition 
  y axis: Up to 4 in 0.0016 in IFI 7th Edition 
 
Angle Optical comparators (0 to 360)° 12’ IFI 7th Edition  
 
Radii Optical comparators Up to 0.675 in 0.01 in IFI 7th Edition 
 
Recesses Recess penetration Up to 1 in 0.002 in ASME B18.6.3, 
    B18.6.4 
 
Flat head Protrusion gage Up to 1 in 0.002 in ASME B18.6.3, 
    B18.6.4 
 
* “Best Uncertainty” is the smallest uncertainty of measurement that a laboratory can achieve within its 
scope of accreditation when performing more or less routine calibrations of nearly ideal measurement 
standards of nearly ideal measuring equipment.  Best uncertainties represent expanded uncertainties 
expressed at approximately the 95 % level of confidence, usually using a coverage factor of k = 2.  The 
best uncertainty of a specific calibration performed by the laboratory may be greater than the best 
uncertainty due to the behavior of the customer’s device and to influences from the circumstances of the 
specific calibration. 
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Bolts with Die Seam
on Bearing Surface
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Lot # J10240

A325 Bolt Blank with Die Seam
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Lot # J10241

A325 Bolt Blank with Die Seam
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Lot # J10243

A490 Bolt Blank with Die Seam
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Dies seam on bearing surface - A325
7/8-9 x 3-1/2 - A325
Lot Number: J10240

Sample 

10° Wedge 
Tensile Strength 

(PSI.)
1 136684
2 137790
3 136323

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

4 5000 81.2 39000 518.6 54000 709.3 59000 758.7
5 6000 100.1 39000 514.4 54000 645.1 55000 674.3
6 5000 70.1 39000 514.7 54000 714.5 57000 727.9
7 5000 85.1 39000 517.8 54000 702.6 57000 730.9
8 5000 98.4 39000 550.1 55000 636.9 58000 628.2

Average 87.0 523.1 681.7 704.0
Std Dev 12.5 15.2 37.5 52.2

9 5000 71.2 40000 474.4 54000 672.7 57000 700.6
10 5000 85.4 39000 482.9 56000 683.8 59000 720.9
11 5000 84.1 39000 434.5 56000 659.7 60000 711.9
12 5000 73.1 39000 461.8 55000 651.6 58000 686.2
13 5000 82.8 40000 526.3 54000 698.6 57000 731.2

Average 79.3 476.0 673.3 710.2
Std Dev 6.6 33.6 18.8 17.5

Washers used for the rotational capacity testing: ASTM F436 7/8-in diameter Fastenal Part Number 33121 - Fastenal Control Number 12004372
Heavy Hex Nuts used for the rotational capacity testing: ASTM A194 2H - Fastenal Part Number 36556 - Fastenal Control Number 110034569

2 - 240 Degrees 3 - 300 Degrees Torque at 39,000 lbs

Turning Nut

Turning Bolt

1 Snug Tight
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Dies seam on bearing surface - A325
7/8-9 x 3-1/2 - A325
Lot Number: J10241

Sample 

10° Wedge 
Tensile Strength 

(PSI.)
1 137379
2 142249
3 136426

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

4 5000 99.7 39000 491.9 61000 720.6 63000 752.4
5 5000 67.8 39000 471.2 57000 707.3 64000 759.7
6 5000 88.4 39000 422.3 59000 659.9 65000 722.6
7 5000 77.4 39000 565.2 60000 738.3 64000 753.4
8 5000 109.4 39000 521.7 62000 723.2 63000 771.7

Average 88.5 494.5 709.9 752.0
Std Dev 16.7 53.6 30.0 18.1

9 5000 82.3 40000 477.8 58000 704.2 64000 744.1
10 5000 94.0 39000 479.1 59000 707.8 64000 772.3
11 5000 99.9 39000 509.8 59000 734.6 66000 801.2
12 5000 88.9 39000 473.7 61000 761.4 65000 762.2
13 5000 83.9 39000 497.2 58000 745.6 62000 778.6

Average 89.8 487.5 730.7 771.7
Std Dev 7.3 15.4 24.5 21.0

Washers used for the rotational capacity testing: ASTM F436 7/8-in diameter Fastenal Part Number 33121 - Fastenal Control Number 12004372
Heavy Hex Nuts used for the rotational capacity testing: ASTM A194 2H - Fastenal Part Number 36556 - Fastenal Control Number 110034569

2 - 240 Degrees 3 - 300 Degrees Torque at 39,000 lbs

Turning Nut

Turning Bolt

1 Snug Tight
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Dies seam on bearing surface - A490
7/8-9 x 3-1/2 - A490
Lot Number: J10243

Sample 

10° Wedge 
Tensile Strength 

(PSI.)
1 155326
2 158225
3 157526

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

4 6000 111.6 49000 660.2 66000 877.4 69000 919.0
5 6000 89.8 49000 626.0 57000 678.2 67000 843.2
6 6000 110.1 49000 720.1 69000 757.3 69000 813.2
7 6000 90.1 49000 679.5 68000 768.0 70000 839.0
8 6000 104.2 49000 654.1 70000 795.9 73000 839.9

Average 101.2 668.0 775.4 850.9
Std Dev 10.6 34.9 71.9 39.9

9 6000 107.6 49000 626.7 67000 751.3 70000 807.2
10 6000 113.7 49000 663.2 68000 783.6 71000 817.2
11 6000 107.8 49000 661.7 61000 715.6 69000 819.7
12 6000 110.5 49000 636.5 71000 825.5 74000 848.0
13 6000 105.5 49000 666.5 71000 812.8 73000 841.1

Average 109.0 650.9 777.8 826.6
Std Dev 3.2 18.1 45.0 17.2

Washers used for the rotational capacity testing: ASTM F436 7/8-in diameter Fastenal Part Number 33121 - Fastenal Control Number 12004372
Heavy Hex Nuts used for the rotational capacity testing: ASTM A194 2H - Fastenal Part Number 36556 - Fastenal Control Number 110034569

1 Snug Tight  Torque at 49,000 lbs 2 - 240 Degrees 3 - 300 Degrees

Turning Nut

Turning Bolt
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No Die Seams 
on Bearing Surface
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19257 - 120067401

A325 Bolt
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19554 - 120070956

A325 Bolt
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91585 - 120037670

A490 Bolt
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No dies seam - A325
7/8-9 x 3-1/2 - A325
Bolts were taken from Fastenal Part Number: 19257 (manufacture Infasco)
Fastenal Control Number: 120067401

Sample 

10° Wedge 
Tensile Strength 

(PSI.)
1 139682
2 139950
3 140642

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

4 4000 81.3 39000 486.8 63000 699.5 64000 723.0
5 4000 85.9 39000 488.5 62000 709.7 64000 732.3
6 4000 82.4 39000 481.2 61000 623.4 64000 686.8
7 4000 85.3 39000 480.1 62000 679.3 64000 700.6
8 4000 83.2 39000 478.4 62000 684.3 64000 708.4

Average 83.6 483.0 679.2 710.2
Std Dev 1.9 4.4 33.5 18.0

9 4000 82.0 39000 440.7 62000 624.1 64000 658.3
10 4000 85.1 39000 460.9 60000 685.4 62000 719.7
11 4000 79.4 39000 480.2 60000 717.2 62000 722.4
12 4000 82.6 39000 467.2 60000 693.2 63000 717.3
13 4000 85.3 39000 473.4 61000 685.8 63000 705.3

Average 82.9 464.5 681.1 704.6
Std Dev 2.4 15.1 34.4 26.7

Washers used for the rotational capacity testing: ASTM F436 7/8-in diameter Fastenal Part Number 33121 - Fastenal Control Number 1200437
Heavy Hex Nuts used for the rotational capacity testing: ASTM A194 2H - Fastenal Part Number 36556 - Fastenal Control Number 110034569

2 - 240 Degrees 3 - 300 Degrees Torque at 39,000 lbs

Turning Nut

Turning Bolt

1 Snug Tight
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7/8−9 X 3 1/2                          

C A325−1+A563−C NA UNC N           DESCRIPTION

DATE : 2009−03−26

 SET NO.:

(THIS DOCUMENT MAY BE REPRODUCED, BUT ONLY IN ITS ENTIRETY)

FASTENER TEST REPORT

2009−00795
200900795

6AZ9C-56C320060

A93709

1037ML2009-03-26

2009-03-30

0901−50560 HRC 25.0 −  HRC 34.0

 29.9  65,933

A93709 0.37 0.99 0.010  0.016 0.22

A325−1 STRUCTURAL BOLT UNC N P                       

C % Mn % P % S % Si %

INFASCO

LOT NO. MANUFACTURED BY

MEAN VALUE

BOLT
HARDNESS (ROCKWELL) PROOF LOAD

 (LBS)

HEAT NO.

TENSILE STRENGTH
 (LBS)

PASS

MIN:  39,250 MIN:  55,450
 

MARKING : HOLLOW TRIANGLE & "A325"

0901−80046
HRBW 78.0 −  HRC 38.0

 88.8

 D70359   0.45 0.84 0.010 0.20 0.07

 Cu %

 66,550

HVY HEX NUT A563−C FNA UNC N P                      

0.005

C % Mn % P % S % Si %

INFASCO

MANUFACTURED BYLOT NO.

MEAN VALUE

NUT
HARDNESS (ROCKWELL) PROOF LOAD

 (LBS)

HEAT NO.

PASS

MIN: 

MARKING : TRIANGLE & 3 CIRCUMFERENTIAL LINES

Page 1 of 1

A division of Ifastgroupe LP

A Heico Company

700 Ouellette, Marieville (Quebec) J3M 1P6

Tel.: (450) 658−8741       Fax: (450) 460−5496

FQ−019−4 Rev. 03 Filed on 2009−03−30

INFASCO
Dominic Martineau, eng.
Metallurgical EngineerPage 80 of 86



1037ML       7/8−9 X 3 1/2        

A325−1 STRUCTURAL BOLT UNC N P                     
HOLLOW TRIANGLE & "A325"

0901−50560

15,400

QUANTITÉ

2009−02−04

090150560

KFE0C-56C320000

A93709

1037ML2009-02-052009-02-05

A93709    0.37   0.99   0.010  0.016  0.22

C % Mn % P % S % Si %

(psi)

 85,000  

85,000
 85,000
 85,000
 

HRC 29.0
 31.3
 28.8
 30.3

 NO.1  
 NO.2  
 NO.3  
 NO.4  

 

(psi)

 120,000
 
140,000
145,000
144,000
 

THE ABOVE TESTED SAMPLES HAVE BEEN INSPECTED FOR VISUAL DISCONTINUITIES AND FOUND ACCEPTABLE.
THEY COMPLY IN ALL RESPECTS WITH THE FOLLOWING SPECS:
ASTM A325 TYPE 1 ASME B18.2.6, THREADS PER ANSI B1.1 CLASS 2A. UNLESS OTHERWISE SPECIFIED.
MEETS THE SURFACE DISCONTINUITIES REQUIREMENTS
THESE FASTENERS WERE OIL QUENCHED AND TEMPERED AT A TEMP. ABOVE 800°F.
NO BISMUTH, SELENIUM, TELLURIUM OR LEAD HAVE BEEN INTENTIONALLY ADDED

HRC 25.0
 HRC 34.0

ASTM F606 ASTM F606  ASTM F606

Dominic Martineau, eng.
Metallurgical Engineer

HEAT NO.

GRADE

DESCRIPTION

AND MARKING

SIZE

HEAT CHEMICAL ANALYSIS

SPEC. MIN.

SPEC. MAX:

LOT NO.:

PROOF LOAD WEDGE TENSILE
 STRENGTH

SHEAR STRENGTH SURFACE HARDNESS
 (HR 30N)

CORE HARDNESS
 (ROCKWELL)

S

A

M

P

L

E

MANUFACTURED IN CANADA BY:

Raw material used to manufacture
fasteners is mercury and asbestos−free.
Fasteners were tested in the bare metal condition.

INFASCO

Page 1 of 1

MICRO HARDNESS

 DATE 

METHOD

700 Ouellette, Marieville (Quebec) J3M 1P6

Tel.: (450) 658−8741       Fax: (450) 460−5496

A division of Ifastgroupe LP

A Heico Company

FASTENER TEST REPORT

(THIS DOCUMENT MAY BE REPRODUCED, BUT ONLY IN ITS ENTIRETY)

FQ−019−2 Rév. 03 Filed on 2009−02−05

COATING
THICKNESS

INFASCO

Page 81 of 86



1046         7/8−9                

HVY HEX NUT A563−C FNA UNC N P                     
TRIANGLE & 3 CIRCUMFERENTIAL LINES

0901−80046

4,000

QUANTITÉ

2009−03−24

090180046

NYJ3C-560000000

D70359

10462009-03-252009-03-25

D70359    0.45   0.84   0.005  0.010  0.20   0.07

C % Mn % P % S % Si % Cu %

(psi)

144,000  

144,000
144,000

HRBW 89.8
 87.7

 NO.1  
 NO.2  

 

SAMPLES

SELECTED

BY :  0487    

THE ABOVE TESTED SAMPLES HAVE BEEN INSPECTED FOR VISUAL DISCONTINUITIES AND FOUND ACCEPTABLE.
THEY COMPLY IN ALL RESPECTS WITH THE FOLLOWING SPECS:
ASTM A563 GRADE C TYPE 1, ASME B18.2.2, THREADS PER ASME B1.1 CLASS 2B UNLESS OTHERWISE SPECIFIED.

HRBW 78.0
 HRC 38.0

ASTM F606  ASTM F606

Daniel Guilbault
Quality Assurance Foreman 

HEAT NO.

GRADE

DESCRIPTION

AND MARKING

SIZE

HEAT CHEMICAL ANALYSIS

SPEC. MIN.

SPEC. MAX:

LOT NO.:

PROOF LOAD WEDGE TENSILE
 STRENGTH

SHEAR STRENGTH SURFACE HARDNESS
 (HR 30N)

CORE HARDNESS
 (ROCKWELL)

S

A

M

P

L

E

MANUFACTURED IN CANADA BY:

Raw material used to manufacture
fasteners is mercury and asbestos−free.
Fasteners were tested in the bare metal condition.

INFASCO

Page 1 of 1

MICRO HARDNESS

 DATE 

METHOD

700 Ouellette, Marieville (Quebec) J3M 1P6

Tel.: (450) 658−8741       Fax: (450) 460−5496

A division of Ifastgroupe LP

A Heico Company

FASTENER TEST REPORT

(THIS DOCUMENT MAY BE REPRODUCED, BUT ONLY IN ITS ENTIRETY)

FQ−019−2 Rév. 03 Filed on 2009−03−25

COATING
THICKNESS

INFASCO
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No dies seam, - A325
7/8-9 x 3-1/2 - A325
Fastenal Part Number: 19554
Fastenal Control Number: 120070956 (Manufacturer Nucor)

Sample 

10° Wedge 
Tensile Strength 

(PSI.)
1 137357
2 137790
3 141275

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

4 4000 71.2 39000 494.4 61000 706.4 64000 733.3
5 4000 68.1 39000 516.5 61000 733.2 63000 738.0
6 4000 71.8 39000 481.4 62000 714.5 64000 754.7
7 4000 70.3 39000 499.4 62000 724.6 63000 743.9
8 4000 69.2 39000 505.3 61000 733.9 65000 740.0

Average 70.1 499.4 722.5 742.0
Std Dev 1.5 13.0 12.0 8.1

9 4000 72.5 39000 513.7 60000 742.8 63000 769.9
10 4000 94.7 39000 445.8 60000 749.2 63000 755.3
11 4000 77.8 39000 482.8 61000 693.1 64000 720.7
12 4000 80.3 39000 495.3 60000 721.3 64000 744.2
13 4000 79.5 39000 467.4 61000 734.6 63000 752.6

Average 81.0 481.0 728.2 748.5
Std Dev 8.3 26.0 22.2 18.1

Washers used for the rotational capacity testing: ASTM F436 7/8-in diameter Fastenal Part Number 33121 - Fastenal Control Number 12004372
Heavy Hex Nuts used for the rotational capacity testing: ASTM A194 2H - Fastenal Part Number 36556 - Fastenal Control Number 110034569

2 - 240 Degrees 3 - 300 Degrees Torque at 39,000 lbs

Turning Nut

Turning Bolt

1 Snug Tight
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No dies seam - A490
7/8-9 x 3-1/2 - A490
Fastenal Part Number: 91585
Fastenal Control Number: 120037670 (Manufacturer Nucor)

Sample 

10° Wedge 
Tensile Strength 

(PSI.)
1 159134
2 161502
3 161623

Snug Tension 
(Min. 4000 lbs. 

for A325 & 5500 
lbs. A490) 

Snug Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

Tension 
(lbs.)

Torque 
(ft-lbs.)

4 6000 92.8 49000 588.9 68000 771.1 69000 803.1
5 6000 98.3 49000 580.9 68000 806.7 69000 812.6
6 6000 93.8 49000 548.6 69000 784.3 70000 809.7
7 6000 95.4 49000 566.8 68000 782.1 69000 811.4
8 6000 97.4 49000 574.5 69000 794.3 70000 817.4

Average 95.5 571.9 787.7 810.8
Std Dev 2.3 15.4 13.4 5.2

9 6000 100.1 49000 540.6 68000 803.3 69000 812.4
10 6000 105.6 49000 594.5 68000 798.2 70000 803.0
11 6000 95.8 49000 601.5 68000 843.4 69000 849.9
12 6000 96.7 49000 610.4 69000 812.3 70000 823.5
13 6000 100.7 49000 600.4 68000 802.7 69000 815.5

Average 99.8 589.5 812.0 820.9
Std Dev 3.9 27.9 18.3 17.8

Washers used for the rotational capacity testing: ASTM F436 7/8-in diameter Fastenal Part Number 33121 - Fastenal Control Number 12004372
Heavy Hex Nuts used for the rotational capacity testing: ASTM A194 2H - Fastenal Part Number 36556 - Fastenal Control Number 110034569

2 - 240 Degrees 3 - 300 Degrees Torque at 49,000 lbs

Turning Nut

Turning Bolt

1 Snug Tight
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