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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

m.m U
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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% 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 Ib.) 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. Torgue 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

Recording Torque Recording Tension
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Retaining the Bolt and Rotating the Nut
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Summary of Test Data

Turning Bolt Analysis - die seam on bearing suface vs no seam

1 Snug Tight Torgue at 49,000 Ibs 2 - 240 Degrees 3 - 300 Degrees
Snug Tension
Test Method Five piece per | (Min. 4000 Ibs. |Snug Torque| Tension | Torque (ft-| Tension |Torque (ft{ Tension | Torque
test for A325 & 5500 (ft-Ibs.) (Ibs.) Ibs.) (Ibs.) Ibs.) (Ibs.) | (ft-lbs.)
Ibs. A490)

No seam: Turning Bolt - 19585 (A490) g\t/éergg\e/ 6,000 120 49,000 52889 68,000 81182 69,000 81281
Seam: Turning Bolt - J10243 (A490) g\tljrgg\e/ 6,000 129 49,000 61581 68,000 74758 69,000 81277
No seam: Turning Bolt - 19257(A325) é\t/jrgg\e/ 4,000 823 39,000 41654 62,000 63841 64,000 72075
No seam: Turning Bolt - 19554 (A325) é\t/jrgg\e/ 4,000 881 39,000 42861 62,000 72228 64,000 71489
SeamTurning Bolt - J10240 (A325) é\t/jrgg\e/ 4,000 779 39,000 43746 62,000 617; 64,000 71180
Seam: Turning Bolt - J10241 (A325) é\t/éergg\e/ 4,000 970 39,000 41858 62,000 72351 64,000 72712

Turning Nut Analysis - die seam on bearing

suface vs no seam

1 Snug Tight Torque at 49,000 lbs 2 - 240 Degrees 3 - 300 Degrees
Snug Tension
Test Method Five piece per | (Min. 4000 Ibs. |Snug Torque| Tension | Torque (ft-| Tension |Torque (ft|{ Tension | Torque
test for A325 & 5500 (ft-lbs.) (Ibs.) Ibs.) (Ibs.) Ibs.) (Ibs.) | (ft-lbs.)
Ibs. A490)
No seam: Tuming Nut - 19585 (A490) g\t/grsgs 6,000 926 49,000 51752 69,000 71838 70,000 8;1
Seam: Turning Nut - J10243 (A490) g\t/grsg\(j 6,000 11011 49,000 63658 69,000 77725 70,000 Eil501
No seam:Turning Nut - 19257(A325) g\t/grsgs 4,000 824 39,000 423 62,000 63739 64,000 71180
No seam:Turning Nut - 19554 (A325) g\t/grg(g; 4,000 710 39,000 41939 62,000 71223 64,000 7;2
Seam:Turning Nut - J10240 (A325) g\t/grg(ges 4,000 f;g 39,000 51253.21 62,000 2871.57 64,000 75024.20
Seam: Turning Nut - J10241 (A325) g\t/grggs 4,000 fg 39,000 45944 62,000 731(;) 64,000 71582
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ﬁ 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 2" day of October 2008.

e Mg

President d

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.
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SCOPE OF ACCREDITATION TO ISO/IEC 17025:2005

FASTENAL COMPANY LABORATORY
1801 Theurer Boulevard

Valid To: September 30, 2010

Winona, MN 55987
Brad Partington

Phone: 507 453 8163

MECHANICAL

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

Sampling

Hardness (Rockwell: B, C, 30N)

Microhardness (Vickers)

Tensile (axial, wedge, tension)

Proof (internal/external threaded)
Bolts

Nuts

Charpy Impact Strength

Discontinuities (visual, MPT, LPT, NDT)

(A2LA Cert. No. 1046.01) 10/02/08

Test Methods

per product specification or
ASME/ANSI B18.18.2M, B18.18.3M, B18.18.4M

ASTM A370, E18, F606, F606M;
ISO 898-1, 898-2; NASM 1312-6; SAE J429, J995

ASTM E384

ASTM A370 (A3.2, 13.2.1), F606, F606M (3.4,3.5,3.6);
DIN 267-11; 1SO 898-1 (8.1,8.5); NASM 1312-8;
SAE J429 (6.5,6.6); Mil Std FFS 85

ASTM A370 (A3.2.1.2), F606M (3.2.3);
ISO 898-1 (8.4); SAE J429 (6.4)

ASTM A370 (A3.5.1), F606M (4.2);
1SO 898-2 (8.1); SAE J995 (5.1)

ASTM E23
AMS 2644; ASTM A574, A574M, E709, F788, F788M,

F812, F912, E1417, E1444; 1SO 6157, SAE J122, J123,;
NAVSEA T9074-AS-GI1B-01/271

Page 1 of 3
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Test

Stress durability (hydrogen embrittlement)

Decarburization

Salt Spray
Torsional strength
Hex socket strength
Ductility (torsional)
Plating thickness
Case depth

Torque tension
Drill test

Drill drive

Rotational capacity

Optical emission/spectroscopy
on alloy & stainless steel for: C, Mn, Si, S,
Cr, P, Ni, Mo, Cu, V, Pb, Nb, Co, Ti, W, B

XRF PMI Analyzer

Magnetic Permeability

(A2LA Cert. No. 1046.01) 10/02/08

Test Methods

ASTM F606, F606M; SAE J81, J933; FIP 1000;
ASME B18.6.4

ASTM AS574, A574M, F835, F835M, F912, F912M;
ISO 898-1, 898-5; SAE J121, J419

ASTM B117

SAE J78, J81, J933

ASTM F880, F880M, F912, F912M
SAE J78, J81; FIP 1000, ASME B18.6.4
ASTM B568

SAE J423, J78, J81, J933

IFI 101; SAE J174

SAE J81, J933

SAE J78

ASTM A325

ASTM EA415, E1086

Niton Alloy Analyzer User’s Guide

ASTM A342 (Method 3)

Page 2 of 3
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Dimensional testing:

Parameter

Threads (Sys 21)

Linear

Angle
Radii

Recesses

Flat head

Measurement
Technique

Rings, plugs

Plug gages

Pitch micrometer

Gage maker

Outside micrometers

Calipers 6, 12, 60 in
Digital indicator
Pin gage

Optical comparators

Optical comparators
Optical comparators

Recess penetration

Protrusion gage

Range

#4t0 17 in
M4 to M24

(3& to 2%%) in
M3 to M22

Upto3in
Upto24in
Upto3in

(3to 6) in

Upto 60 in
Uptolin
(0.011 to 1.00) in

x axis: Upto 8in
y axis: Upto4in

(0 to 360)°
Up to 0.675 in

Uptolin

Uptolin

Best

Uncertainty* () Standards

0.0077 in ANSI B1.1, B1.3

0.21in

0.011in ANSI B1.1

0.22'in

0.002 in ANSI B1.1

0.0003 in NAVAIR
17-MD20-39

0.00034 in IFI 7" Edition

0.0013 in

0.001 in IF1 7" Edition

0.0004 in ASME B18.2.1

0.0002 in SAE J81

0.0007 in IFI 7" Edition

0.0016 in IFI 7" Edition

12 IFI 7" Edition

0.01in IFI 7" Edition

0.002 in ASME B18.6.3,
B18.6.4

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.

(A2LA Cert. No. 1046.01) 10/02/08
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Bolts with Die Seam
on Bearing Surface



Lot # J10240

A325 Bolt Blank with Die Seam



710240 - Torque by Head

J10240 — Torque by Head
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710240 — Torque by Nut

J10240 — Torque by Nut

J10240 — Torque by Nut
J10240 — Torque by Nut
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Lot # J10241

A325 Bolt Blank with Die Seam



J10241 - Torque by Head
J10241 - Torque by Head 110241 - Torque by Head
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J10241 - Torque by Nut J10241 - Torque by Nut
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Lot # J10243

A490 Bolt Blank with Die Seam



s

=
z
=
=
s
=

J10243 — Torque by Head

J10243 — Torque by Head

110243 — Torque by Head
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110243 — Torque by Nut

J10243 — Torque by Nut ‘ o ,
J10243 — Torque by Nut 710243 ~ Torque by Nut
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Dies seam on bearing surface - A325
7/8-9 x 3-1/2 - A325
Lot Number: J10240

10° Wedge
Tensile Strength
Sample (PSI)
1 136684
2 137790
3 136323
1 Snug Tight Torque at 39,000 Ibs| 2 - 240 Degrees 3 - 300 Degrees
Snug Tension
(Min. 4000 Ibs.
for A325 & 5500 [Snug Torque| Tension | Torque | Tension | Torque | Tension | Torque
Ibs. A490) (ft-Ibs.) (Ibs.) (ft-Ibs.) (Ibs.) (ft-Ibs.) (Ibs.) (ft-Ibs.)
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 Turning Nut 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 Turning Bolt 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
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Feb. 10 2000 2:39PM FASTENAL No. 2613 7. 1

SLSB LLC dba
St. Louis Serew & Bolt
2000 Access Blvd.
Madison, 1L 62060

CERTIFICATE OF CONFORMANCE FOR PARTS MANUFACTURED FROM RAW
MATERIAL (OR) BLANKS

DAT L_L'l{ 'S_ l Oci Sakes Order# Sgﬁ?—]&
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CERTIFICATIONS
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.Feb.15. 2010 2:40PM FASTENAL No. 2613 P 3
' GERDAU MALETEH .

CERTIFIED MATERIAL TEET REPORT
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g co. 150 2010 2:40PM FASTENAL No. 2613 P 4
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CERTIFIED MATERIAL TEST REPORT
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Feb. 10 2000 2:40PM FASTENAL No. 2814

SLSB LLC dba
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Feb. 10 2000 2:41PM FASTENAL No. 2815 P 1/11

SLSB LE.C dba
St. Louis Screw & Bolt
2000) Access Blvd.
Madison, IL 62060

CERTIFICATE OF CONFORMANCE FOR PARTS MANUFACTURED FROM RAW
MATERIAL {(OR) BLANKS

DATE: lcl { | I g/ Oi’ Sales Orderd S gq ?7 Q—

Bt
The below listed Item(s) were manufactured frowmn /8) K % o3 oy
OR (JTEATH) Of LCertification follows. All Ksted )tem(&
ASTM standards. Q Llw

SIZE LOT DESCRIPTON SEECIFICATION  #PCS

e \cg'b“d}ogq;g HCHO Aot 1§

Galvaniring: Hot Bip / Mechanicad

CERTIFICATIONS

Page 27 of 86




temzabeh, 15 2010m 2:41PME SGRASTENAL  @i2 @0 wiom woeamavnia No, 2815 £ 2/11

\FFNEY BOLT COMPANY FASTENER TESY REPORT
X MATERIAL AVENUIE
JYCKFORD, I1. 61111
TE SHIPPED: March 16, 2008 LOT NO! 21258
STOMER: SLER, LG
). NO: St17147 QUANTITY: 350
SCRIPTION: 7/8 % B A4BD-3 HVYHEX BLANK HEAT NO: BOGT22
HEAT CHEMICAL ANALYSIS

c MN P 5 &l NI CR

0.41 0.82 0.115 0.018 027 0086 0938

MO Ccu T v cB AL SN

0156 627 0.0022 0.005 0,027 0.003 0012
TERJAL: 4140 ROCKWELL: 13536 34.35 35.36 24.25

45.36 34-35 3546 3435

NSILE: 751501LBS 74,830LBS PROOFLOAD: 35450185

T1.530 LBS 73,370 LBS
RM SET: .07 Koo PASSED DECARBURIZATION & CARB TEST

001+ 0002 PASSED MAQGNAFLUX TESTING
}BED VISUAL INBPECTION

. TEST ARE I ACCORDANCE WITH THE METHOUS PRESCRIBED TN THE APPLICABLE 3AE
3 ABTM SPECIFICATIONS. PRODUCT MEETS ANSI B18.2.6 DIMENSIONAL SPECIFICATION
) THIREADA MEET ANSE B1.1 CLASS 2A. WE GERTIFY THAT THIS DATA IS TRUE
MEBENTATION OF INFORMATION PROVIDRFD BY THE MATERIAL SLIPPLIER AND QLR
ITING LABORATORY.

ISE PARTS WERE MANUFACTURED BY GAFFNEY BOLT COMPANY FROM STEEL MELTED AND
NUFRACTURED IN THE LISA.

FENEY BOLT GOMPANY
RY P. GAFFNEY
CRETARY

— ‘ — Page 28 of 86
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-zl e 150 2010w 2041PMY SRASTENAL -~ =y LOW
k) N Mo, 2615
Srder Now 1u§§ P4/

Exlund Metal Treating

: g gt Date: 03413/2009

CEFtlﬁCﬂtlﬂﬂ Entry Drate: 0371112009
5 Page: 10of 1
;ﬁrxey Bolt, Inc.
0. Box 2053 purchase Order No.. 15130
| pPacking List No..
ﬂﬂdﬁl’d L 51130 T Hﬂtﬂﬂﬂ‘: 4140
o are pleased to provide yol with tha {eilowing Cartification
Quantity i Part Number | #art Name | Part Descrption ‘ { pounds N
166§

1o85  7RX8 HVY

HARDNESS  RIC 3. 35
Regutts:
SURFAGE RIC 5. ag,
CORE HRD RIC 34, 38,
Tracey Adams R
Manager
Exund Motal Treating
o E\‘im_ o6 QT TE T (MR ETI2TH




q7-zefeb. 15 2010m 2:41PMY BOEASTENAL

olo. 28154 P 5/11

Qrder No.: 1604

Eklund Metat Treating
, : ﬁf Y. Date: 03/12/2008
Cer 1cat10n Entry Date: 03/1 Gr2009
5 Page: 10f 1
;ﬁney Boit, inc.
0. Box 2053 Purchass Order No.- 15128
, Packing List No.:
ockford L 61130 ; Material; 4140
/s ore pleased to provide you with the fakowing Certification
—_ Quantity [ Fart Number | Part Nama | Part Description T Pounds
1,250  T/RX8 HVY HEX BLK B ‘ 1250
Crher
SURFACE RfG 35. L
CORE HRD R 34. 35
m AL
Tracey Adams (.
T Manager
Ellund Matal Traaling
T Tt (45 a77-1436 rar: [B14) BITPE

a1

e __._“_...-—-“"‘"_—_
724 Balcan Stresl Loves Parc-Rockliond L

“Page 31 of 86




=ar-afeh, 100 2010m 2:41FMe =R ASTENAL

Ldiay 1) wrw s m - mermTE—— ===

o, 28155550, 6/11

Eklund Metal Treating Ordar No.: 1568
PR L Date: 43/11/2009
CEftlﬁCﬂtlﬂn Entry Data; 03/G0/2009
; Page: 1 of 1
ffney Bolt, ing.
), Bax 2053 Purchase Order No.: 15125
Packing List No.:
ckfard L 61130 . " Material: 4140
 are pleased o provide you with tha Jolawing Certification
Guantity | Pt Numbay | Padt Mama / Part Description | Pounds
1580  MBXE HVY ' 1550
wap, Type  Scale  Minimum Wuximum _Numbar _Other )
stomer Renuifements:
{ARDNESS  RGC 33, 38,
SURFACE  RIC a5, 36,
COREHRRP R a4, as.
| |.-_-.;
QC Manager
Eklund Metal Tranting
L st Phearsr; (812} BT 7435 Eax: (B15) GTV-2T6R

771 Beacon Swesl towes FartkRocklond

i ——

Page 32 -of 86—




“de-gabeh, 15, 20100 2:47PW s FASTENAL

T:fney Belt, inc.
), Bax 2053

skford

L 61130

Ekiund Metal Treating

Dia 2rf vige

Certification

nu-m.mcu-r% No. 2815 roP. 7/11

fut W

Order No.: 1544

Date: 03/11/2008

Entry Data: 03/08/2009

Purchage Order No.! 15124

Packing List Np.:
Material: 4140

Page: 1 of 1

are pleased to pravide you with the followng Cerikcalion

QuanBity | Part Number ! Part Name { Part Description ‘

|  Pounds

1,190 7/EX8 HvY HEX

1199

Maximum

hﬁ-lmhnr

Dthar

s
sulls;
SURFACE RIC 35. 8.
OREHRD RC a4 a5
Tracey Adame M
o QG Manager |
Exiund Melat Treaing
BNt Phorn; (615) 8TT-T4ME Fax: {15 BT7.2769
I B11

MM Pegoan Steet Ly Pk Rookdord

Page 33 of 86




imeenFel 150 20100 2 40PM e FASTENAL  wam wer == cetemamme = mmm N 04E oD B/

Eklund Metal Treating /2
g & » ' [ -
Date: 03/13/2009
fhey Balt, nc. Page: 1 of 1
« Box 2053 Purchase Crdor No.: 15138
. , Packing List No.:

iford L 61130 Material: 4140
are pleased to providé you with the foliowing Certification

Quantiy | Part Numbag / Part Name | Part Deseription ] " T~ Pounds

E0  7/BXE HVY HEX BLK 1685

. Type  Scale Hh‘h'me Mo vt Num'bnr Other .

GFLUX
el H

p: 1 Procoss: MAGNAFLLUX Equipmsnt &:

p:l Process: MAGNAFLUX . Equlpment #;

T RATH MAGNETIC PARTICLE INGPECTION, T}QGENERAL OPERATION AND TRAINING PER MIL-STD 401 PAR
3 AND B4 4. 2} SPECIFIC INSP EC‘:I'“ECJN PER MIL+{-8688, THE ABOVE LISTED PARTS WERE FOUND TG BE

=E OF DEFECTS PER MH4-6868 INSPECTION RROCEDQURES, (INGLUSIVE OF THE LONGITUDINAL FIELD

LY.)

|-

— e

Extund Melat Treating

Phar (B15) B77-7428

s 1 om.aded 0 BV
Page 34 of 86




~rimeafen 15 Q010m D 40PM e FASTENAL  wew o e rerommemee e Mo, 2815 R 911

Eklund Metal Treating J/&S'(a
Certification Order No.: 1844
Date: 031372008
125 Entry Dafe: 03(12/2000
¥ney Bolt, In¢. Page: 1 of 1
). Box 2053 Purchase Order No.: 15133 o
Packing List No.:
idord L 61130 Materlal: 4140 X
are pleased 1o provide you with the following Certification
Guantity | Part Number { Part Name [ Part. Description | i  Pounds
1250 7/8X8 HVY HEX 1250

p.Typs Sealw Iﬂj‘mln‘rum Maximum _ Nunmiber  Other
pments:

TRty

ocess Steps :

pr Process: MAGNAFLUX Equipment §:

p:2  Process: MAGNAFLUX Equipmeit &

T BATH MAGNETIC PARTICLE $NSPECTION. 1) GENERAL OPERATION AND TRAINING PER MIL-STD 401 PAR
3 AND B4.4. 2) SPECIFIC SNSPECTION PER MIL--6888. THE ABOVE LISTED PARTS WERE FQUND TC BE

EE OF DEFECTS AEF MiL-I-6868 INSPECTION PROCEDURES. {INCLUSIVE OF THE LGNGITUDINAL FIELD

ILY.}

Exlund Wetel Traatiog

Fax (B15) BTT2TER

Phace: (815} aTr Ik

ST e et Lowes Pask-Rockod 1L g1

Page 35 of 86
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Ekiund Metal Treating 2S5
C erﬁﬂ C aﬁon Ovder No.: 16271
S Date: 03/12/2003
- 146 Entry Date: 03/11/2003
#ney Botlt, Inc. Page: 1 of 1
), Box 2053 Purchase Order No.s 15130
Packing List No.:
ckford Ik &f1130 Material: 4140
are plaased to provide you wilh theifoliowing Cevtification
uantity | _Part Number / Part Name / Part Descrlption | Pounds
100 7BXA HVY 1550

. Seale h{lnhnum Nasimum N _'n'ar Other

VGFLUX

ks
pi 1 Process: MAGNAFLUX Equipmanl 2:
pr2  Process: MAGNAFLUX . Eguipmant i

-1 BATH MAGNETIC:PARTICLE INSPECTION. 1} GENERAL OPERATION AND TRAINING PER MIL-STD 401 PAR
"3 AND B4.4, 2) SPEGIFIC INSPECTION PER MILH-5868. THE ABCOVE LISTED PARTS WERE FOUND TO BE

£ OF DEFECTS PER MIL--6068 INSPECTION PROCEDURES. (INCLUSIVE OF THE LONGITUDINAL FIELD
iLY)

NOreis /_Q{Q&ﬂhwfb

Tracey Adams I
GG Mansgar
Exlund Metat Treating

ot Fameer Ghmot  Lovas PateRocklord L BAWY P, (5] 8777433 Fu: (815} 6772743

Page 36 of 86 -
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218

Eklund Metal Treating
C ertlﬁcation Order No..  1698-1
Date: 03/11/2009
148 Entry Date: 03/10/2002
Ty Bolt, Inc. ; Page: 1 of 1
b, Box 2053 Purchase Order No.: 15128
. . Packing List No.:
ford i 61130 Matetlal; 4140
are pleased io provide you with the following Certification
H_Clulntﬂy_i Part Number | Pait Name / Part Description | Pounds
1,160 TEXE BVY HEX BLK 1148

p. Type Scala Minimum Hlm"ci:num Number  Dther

GFLUX

pgess Steps :
ip 1 Process: MAGNAFLUX Equipment #:
ik Procens: MAGNAFLUX Equipment #:

:T BATH MAGNETIC PARTICLE INSPECTION. 1) GENERAL QPERATION AND TRAINING PER MIL-STD 401 PAR
4 AND B4.A. 2) SPECQIFIC INSPECTION PER MiL+-8888. THE ABOVE LISTED PARTS WERE FOUND TO BE
EE OF DEFECTS PER MIL-1-6868 INSPECTION PROCEDURES. (INCLUSIVE OF THE LONGITUDINAL FIELD

iLy.)

QA Managar
Exlund tetal Traating

Prione: (813 BT7-7436 Fa 15 BT

- T ) ;‘ﬂm'!-n extord Tk a1}
b e Page 37 of 86




Feb. 10 2000 2:42PM FASTENAL No, 2817

SLSB LLC dba
St. Louis Screw & Bolt
2000 Access Blvd.
Madison, IL. 62060

CERTIFICATE OF CONFORMANCE FOR PARTS MANUFACTURED FROM RAW
MATERIAL (OR) BLANKS

DATE: [l ‘ I-S f Q i Sales Orders Sgﬂ%“\ AN

The below Jisied Iter(s) were manufactered from é X ’6 [T} _
OR (HEAT#I QF Lertification folicws. All Yisted item
ASTHM standards. OQ‘O]% 39

SIZE LOT DESCRIPTON STECIFICATION  #PCS

"st?;'b" Jieady  fdxed  Adjo-l IS

CERTIFICATIONS.

Page 38 of 86
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nJFeb 1h. 2010:24“ FASTENAL - No. 2817 P 3/3

Biaat Corporuthen. -
P.0.Box 18 s Springs, ok 101 Certified Mill Test Report
oid To: ' T Ship Yo
5T. LOUTS SCREW & BOLT CO. - ST.LOULS SCREW & ROLT CO.
P.O. BOX 470017 | 6500 NORTH BROADWAY
1-300-232-7059
ST, LOUIS, MO 83147 5T. LOUIS, MD 63147
\otm: TRACY GUITTAR
Fax ¥ (314) 389-7510 . , Fax #: (314} 383-7310
Ship Date: | Print Date: | RelesseNoi] M@ OrderNo: |  Coustomter Order; | BOL NGt —_ Carriers
060772006 | 672006 | MTa9A  |10-MO0023-000017-01 SL1g798 74944 LOADS INC, AS BROKER
T Productt | Gesde: | Length: |
ROUND RS-STD | AJZSTMCA | o871s0¢ | 2000° ¢
Grude Deseription: ASTM AJZITUGA & AATY
Hiat PCS/BDLS Pounds
“UETIEEY 300 pLIEEE)

l I e
Heay C Mn P s 5 Cu Cr Mo Ni
WIT42T  0J& 094 0017 0015 026 0.29 04% 092 028

AL S

’ . %
T s LR L A »

- T o

v &) Cle b
Rt

“Quality Assurance

19 i e ety $huied ehernicn] snd/on test resullt kit 8 et copy of raonds contained in e sompany, Sheffickd Stoet Prochects are (00K melicd and mesudscdurad i e LS A
aerial is producad Mocury Frooed ol regaired bry wokdizig,
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Feb. 10 2000 2:43PM FASTENAL No. 2816 P 1/3

SLSB L1L.C dba
St. Louis Screw & Bolt
2000 Access Blvd.
Madison, IL: 62660

CERTIFICATE OF CONFORMANCE FOR FARTS MANUFACTURED FROM RAW
MATERIAL (OR) BLANKS

. Sales Orderdi Sg?gr} Q
] s 4§ :
The below listed Itena(s) were manafactured from 7/6 )C f S y WITH A m

OR (HEAT# Of \\~[ (¢ 5 (Certification follows. All isted itemiSpmetts
ASTM stahdam&\ lﬁl{ﬁg_\cg !

DATE:

SIZE LOT DESCRIPTON SPECIFICATION  #PCS

Tox " Jlad3 D pgto-r IS

Galvanizing: Hot Dip / Mechanicat

Kaohatd

CERTIFICATIONS

Page 41 of 86




Capgmebeb 150 2010 2:43PMare FASTENAL No. 2616 P
2, . 2/3

BBC FASTENERS, Inc.

| azLa e tachunéts of Quolty Hot and Cold rlaaded Fastenar Produ?3 nd CNC Machining-
— e BCRECTED | ' 7710 SHIRLEY LAHE EO7-Wi00
N vy Sy S ALE\P, 1L #0802 (B0 3231347 ‘
thye requiranenty of Fav (708 SH7-(423
ISOMEG Gvl i 1TRIE IS TN BACFAST @ADL COM
REVISED TEST REPORT
at. LOWS SCHEW & BOLT CORPANY ROVEEMBER 28, 2006
2900 NOFTH BROAIINAY .
ST. LOUAS, MG, 63147 : PAGE 1 of 1
MATERIAL AND TE;ET CERTIFICATE
DESCRIFTION OF MATERIAL AND SPECHFICATIONS
ELAGIGT '
Haie
i
ATH AdS0-0d
e
FAATO02
tiamwtwr: K75
Stwe! Type: 4017 P C Mn | P 5 | St § M | Or | WMo | CU A W
Meat Number: SE5538 | AT | G.78 je0nlo.e] e T0ts | 621 | 0ae | oooe | 00w
S ~Certfication of & anafyait ka sUppDed By our Suppler
RTIES
S SAMPLE # 4 TANPLE @ 2
Tens¥e Strangth: LEF 70,900 LBF 1,400 LBE
roof oad; LIE | OGO ARII0E DOOUEABHMTS
R-Eadiss Hivdness: : M LT
LOT #: _110405-10E
mmﬂummﬂﬁnum‘mmnuwmmwmmWMm =
e L vty ESQAWIOnYE. Wa T evrwiey CorEfy Gt il DTy OF FISmAtY, SoRforTIn

mw’m e CoarrilNEcb 2, Bt ovl G e et Rvkier cniar.

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

10° Wedge
Tensile Strength
Sample (PSI.)
1 137379
2 142249
3 136426
1 Snug Tight Torque at 39,000 Ibs | 2 - 240 Degrees 3 - 300 Degrees
Snug Tension
(Min. 4000 Ibs.
for A325 & 5500 | Snug Torque| Tension Torque | Tension | Torque | Tension | Torque
Ibs. A490) (ft-lbs.) (Ibs.) (ft-lbs.) (Ibs.) (ft-lbs.) (Ibs.) (ft-Ibs.)
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 Turning Nut 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 Turning Bolt 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 7.3 154 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
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Feb. 10 2000 2:40PM FASTENAL No. 2814

SLSB LLC dba
St. Louis Serew & Bolt
2000 Access Bivd.
Madison, 1L 62000

CERTIFICATE QF CONFORMANCE FOR PARTS MANUFACTURED FROM RAW
MATERIAL (OR) BLANKS

DATE: L? / [S / OS, Sales Grder#m

The below listed Itcm s] were manufucmn:d from !6 )(-f L(‘ WITH .LGT‘# '

ASTM standards.

SIZE LoT

BTN D pazsil

CERTIFICATIONS
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| LOT #;

2/3

_umcm.:

G107

TEST REPORT

U DU ‘PO Box 260 Lo :
o Madisag, 11 62060 nvm.:.m h&
o PR:  360.137-7059 T v
e i S
FAX: 314387519 e i O
= wxcgﬁ,m_cz INFORMATION: . | B Wi o &®
S YT TE _u_mn wotE BESCRIFTION: TAETM SPEC | R B T PR
= mhh.mcm.w;E ummﬁmvcznmbkab | 0E0511 HHS A325-1 O7A " {10R0%508 BLANK

ﬁim.ﬁﬂ_m_u.p m.w,_umm Fn..a._ MATERIAL mc_w«._m.mu.m*

2000 Aecess Fihvd

SLSB, LLC dbs Si, Lowis Screw & Bont |
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GRADE : HEAT NO: T T ASTV SPEC: : STEEL MI.L SUPPLIER: |
[P 045 907850 | “ A29  KREHER
. T T o “ __ CHEWHCAL CONTENTS .
i T — T o ‘ T T [ ‘ . -
i © MN P ﬂ. S Si ‘ Ni nn Mo | Cu Sn Al N
h . ...__.._1 lvr g.a | D nﬁ.ﬂ 0.027 | . n__,.ﬁ & 0.093 D Dwo 0.028 . __ D.Mm L L0011 0.001 0.0112
inh:hz_:r wmmwm_ﬁ_# . T ‘ o - s e -
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q il i i ' . VISHAL INSPECTION PER .
: gy i SNAMELED ) ) METRODS - P RAMEPLED
.__,a 68 h y 11N .,___.-..Dm A DH OH __ 52424401 | gy rosess ASTMFTIS __ . PAS mm_.u i_
R mwmmzm«z T PROGF LOAD TEST o ‘ mnmmzmmm T
} WERLGE ] ies — X-1:% BURFACE CORE :
: _rs 10 DEGREE ‘_ £5450 35930{Q 30, ;o .Eml .
| SAMPLES SR
— ~ oAb 3 ERRE AT S T 1|8 AVG, |
= TENsnE oap | 8300 | 66755 | 680 2 _ o i i [ Sesse |
— - ] S Rt L —
= PROCELGAD | D002 | 0003 | 0003 P B . Lo s
- | HRC-SURF | 310 | 299 | 208 1 | O
= | HRC-CORE b 1 % !
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Feb. 10 2000 2:41PM FASTENAL No. 2815 P 1/11

SLSB LE.C dba
St. Louis Screw & Bolt
2000) Access Blvd.
Madison, IL 62060

CERTIFICATE OF CONFORMANCE FOR PARTS MANUFACTURED FROM RAW
MATERIAL {(OR) BLANKS

DATE: lcl { | I g/ Oi’ Sales Orderd S gq ?7 Q—

Bt
The below listed Item(s) were manufactured frowmn /8) K % o3 oy
OR (JTEATH) Of LCertification follows. All Ksted )tem(&
ASTM standards. Q Llw

SIZE LOT DESCRIPTON SEECIFICATION  #PCS

e \cg'b“d}ogq;g HCHO Aot 1§

Galvaniring: Hot Bip / Mechanicad

CERTIFICATIONS
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\FFNEY BOLT COMPANY FASTENER TESY REPORT
X MATERIAL AVENUIE
JYCKFORD, I1. 61111
TE SHIPPED: March 16, 2008 LOT NO! 21258
STOMER: SLER, LG
). NO: St17147 QUANTITY: 350
SCRIPTION: 7/8 % B A4BD-3 HVYHEX BLANK HEAT NO: BOGT22
HEAT CHEMICAL ANALYSIS

c MN P 5 &l NI CR

0.41 0.82 0.115 0.018 027 0086 0938

MO Ccu T v cB AL SN

0156 627 0.0022 0.005 0,027 0.003 0012
TERJAL: 4140 ROCKWELL: 13536 34.35 35.36 24.25

45.36 34-35 3546 3435

NSILE: 751501LBS 74,830LBS PROOFLOAD: 35450185

T1.530 LBS 73,370 LBS
RM SET: .07 Koo PASSED DECARBURIZATION & CARB TEST

001+ 0002 PASSED MAQGNAFLUX TESTING
}BED VISUAL INBPECTION

. TEST ARE I ACCORDANCE WITH THE METHOUS PRESCRIBED TN THE APPLICABLE 3AE
3 ABTM SPECIFICATIONS. PRODUCT MEETS ANSI B18.2.6 DIMENSIONAL SPECIFICATION
) THIREADA MEET ANSE B1.1 CLASS 2A. WE GERTIFY THAT THIS DATA IS TRUE
MEBENTATION OF INFORMATION PROVIDRFD BY THE MATERIAL SLIPPLIER AND QLR
ITING LABORATORY.

ISE PARTS WERE MANUFACTURED BY GAFFNEY BOLT COMPANY FROM STEEL MELTED AND
NUFRACTURED IN THE LISA.

FENEY BOLT GOMPANY
RY P. GAFFNEY
CRETARY

N ‘ - Page 49 of 86
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-zl e 150 2010w 2041PMY SRASTENAL -~ =y LOW
k) N Mo, 2615
Srder Now 1u§§ P4/

Exlund Metal Treating

: g gt Date: 03413/2009

CEFtlﬁCﬂtlﬂﬂ Entry Drate: 0371112009
5 Page: 10of 1
;ﬁrxey Bolt, Inc.
0. Box 2053 purchase Order No.. 15130
| pPacking List No..
ﬂﬂdﬁl’d L 51130 T Hﬂtﬂﬂﬂ‘: 4140
o are pleased to provide yol with tha {eilowing Cartification
Quantity i Part Number | #art Name | Part Descrption ‘ { pounds N
166§

1o85  7RX8 HVY

HARDNESS  RIC 3. 35
Regutts:
SURFAGE RIC 5. ag,
CORE HRD RIC 34, 38,
Tracey Adams R
Manager
Exund Motal Treating
o E\‘im_ o6 QT TE T (MR ETI2TH




q7-zefeb. 15 2010m 2:41PMY BOEASTENAL

olo. 28154 P 5/11

Qrder No.: 1604

Eklund Metat Treating
, : ﬁf Y. Date: 03/12/2008
Cer 1cat10n Entry Date: 03/1 Gr2009
5 Page: 10f 1
;ﬁney Boit, inc.
0. Box 2053 Purchass Order No.- 15128
, Packing List No.:
ockford L 61130 ; Material; 4140
/s ore pleased to provide you with the fakowing Certification
—_ Quantity [ Fart Number | Part Nama | Part Description T Pounds
1,250  T/RX8 HVY HEX BLK B ‘ 1250
Crher
SURFACE RfG 35. L
CORE HRD R 34. 35
m AL
Tracey Adams (.
T Manager
Ellund Matal Traaling
T Tt (45 a77-1436 rar: [B14) BITPE

a1

e __._“_...-—-“"‘"_—_
724 Balcan Stresl Loves Parc-Rockliond L

“Page b2 of 86
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o, 28155550, 6/11

Eklund Metal Treating Ordar No.: 1568
PR L Date: 43/11/2009
CEftlﬁCﬂtlﬂn Entry Data; 03/G0/2009
; Page: 1 of 1
ffney Bolt, ing.
), Bax 2053 Purchase Order No.: 15125
Packing List No.:
ckfard L 61130 . " Material: 4140
 are pleased o provide you with tha Jolawing Certification
Guantity | Pt Numbay | Padt Mama / Part Description | Pounds
1580  MBXE HVY ' 1550
wap, Type  Scale  Minimum Wuximum _Numbar _Other )
stomer Renuifements:
{ARDNESS  RGC 33, 38,
SURFACE  RIC a5, 36,
COREHRRP R a4, as.
| |.-_-.;
QC Manager
Eklund Metal Tranting
L st Phearsr; (812} BT 7435 Eax: (B15) GTV-2T6R

771 Beacon Swesl towes FartkRocklond

i ——
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T:fney Belt, inc.
), Bax 2053

skford

L 61130

Ekiund Metal Treating

Dia 2rf vige

Certification

nu-m.mcu-r% No. 2815 roP. 7/11

fut W

Order No.: 1544

Date: 03/11/2008

Entry Data: 03/08/2009

Purchage Order No.! 15124

Packing List Np.:
Material: 4140

Page: 1 of 1

are pleased to pravide you with the followng Cerikcalion

QuanBity | Part Number ! Part Name { Part Description ‘

|  Pounds

1,190 7/EX8 HvY HEX

1199

Maximum

hﬁ-lmhnr

Dthar

s
sulls;
SURFACE RIC 35. 8.
OREHRD RC a4 a5
Tracey Adame M
o QG Manager |
Exiund Melat Treaing
BNt Phorn; (615) 8TT-T4ME Fax: {15 BT7.2769
I B11

MM Pegoan Steet Ly Pk Rookdord
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Eklund Metal Treating /2
g & » ' [ -
Date: 03/13/2009
fhey Balt, nc. Page: 1 of 1
« Box 2053 Purchase Crdor No.: 15138
. , Packing List No.:

iford L 61130 Material: 4140
are pleased to providé you with the foliowing Certification

Quantiy | Part Numbag / Part Name | Part Deseription ] " T~ Pounds

E0  7/BXE HVY HEX BLK 1685

. Type  Scale Hh‘h'me Mo vt Num'bnr Other .

GFLUX
el H

p: 1 Procoss: MAGNAFLLUX Equipmsnt &:

p:l Process: MAGNAFLUX . Equlpment #;

T RATH MAGNETIC PARTICLE INGPECTION, T}QGENERAL OPERATION AND TRAINING PER MIL-STD 401 PAR
3 AND B4 4. 2} SPECIFIC INSP EC‘:I'“ECJN PER MIL+{-8688, THE ABOVE LISTED PARTS WERE FOUND TG BE

=E OF DEFECTS PER MH4-6868 INSPECTION RROCEDQURES, (INGLUSIVE OF THE LONGITUDINAL FIELD

LY.)

|-

— e

Extund Melat Treating

Phar (B15) B77-7428

s =y moaded M BARUIA
Page 55 of 86
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Eklund Metal Treating J/&S'(a
Certification Order No.: 1844
Date: 031372008
125 Entry Dafe: 03(12/2000
¥ney Bolt, In¢. Page: 1 of 1
). Box 2053 Purchase Order No.: 15133 o
Packing List No.:
idord L 61130 Materlal: 4140 X
are pleased 1o provide you with the following Certification
Guantity | Part Number { Part Name [ Part. Description | i  Pounds
1250 7/8X8 HVY HEX 1250

p.Typs Sealw Iﬂj‘mln‘rum Maximum _ Nunmiber  Other
pments:

TRty

ocess Steps :

pr Process: MAGNAFLUX Equipment §:

p:2  Process: MAGNAFLUX Equipmeit &

T BATH MAGNETIC PARTICLE $NSPECTION. 1) GENERAL OPERATION AND TRAINING PER MIL-STD 401 PAR
3 AND B4.4. 2) SPECIFIC SNSPECTION PER MIL--6888. THE ABOVE LISTED PARTS WERE FQUND TC BE

EE OF DEFECTS AEF MiL-I-6868 INSPECTION PROCEDURES. {INCLUSIVE OF THE LGNGITUDINAL FIELD

ILY.}

Exlund Wetel Traatiog

Fax (B15) BTT2TER

Phace: (815} aTr Ik

ST e et Lowes Pask-Rockod 1L g1
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Ekiund Metal Treating 2S5
C erﬁﬂ C aﬁon Ovder No.: 16271
S Date: 03/12/2003
- 146 Entry Date: 03/11/2003
#ney Botlt, Inc. Page: 1 of 1
), Box 2053 Purchase Order No.s 15130
Packing List No.:
ckford Ik &f1130 Material: 4140
are plaased to provide you wilh theifoliowing Cevtification
uantity | _Part Number / Part Name / Part Descrlption | Pounds
100 7BXA HVY 1550

. Seale h{lnhnum Nasimum N _'n'ar Other

VGFLUX

ks
pi 1 Process: MAGNAFLUX Equipmanl 2:
pr2  Process: MAGNAFLUX . Eguipmant i

-1 BATH MAGNETIC:PARTICLE INSPECTION. 1} GENERAL OPERATION AND TRAINING PER MIL-STD 401 PAR
"3 AND B4.4, 2) SPEGIFIC INSPECTION PER MILH-5868. THE ABCOVE LISTED PARTS WERE FOUND TO BE

£ OF DEFECTS PER MIL--6068 INSPECTION PROCEDURES. (INCLUSIVE OF THE LONGITUDINAL FIELD
iLY)

NOreis /_Q{Q&ﬂhwfb

Tracey Adams I
GG Mansgar
Exlund Metat Treating

ot Fameer Ghmot  Lovas PateRocklord L BAWY Prane; (115] 677-T438 Fux: (615} 6772783
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Eklund Metal Treating
C ertlﬁcation Order No..  1698-1
Date: 03/11/2009
148 Entry Date: 03/10/2002
Ty Bolt, Inc. ; Page: 1 of 1
b, Box 2053 Purchase Order No.: 15128
. . Packing List No.:
ford i 61130 Matetlal; 4140
are pleased io provide you with the following Certification
H_Clulntﬂy_i Part Number | Pait Name / Part Description | Pounds
1,160 TEXE BVY HEX BLK 1148

p. Type Scala Minimum Hlm"ci:num Number  Dther

GFLUX

pgess Steps :
ip 1 Process: MAGNAFLUX Equipment #:
ik Procens: MAGNAFLUX Equipment #:

:T BATH MAGNETIC PARTICLE INSPECTION. 1) GENERAL QPERATION AND TRAINING PER MIL-STD 401 PAR
4 AND B4.A. 2) SPECQIFIC INSPECTION PER MiL+-8888. THE ABOVE LISTED PARTS WERE FOUND TO BE
EE OF DEFECTS PER MIL-1-6868 INSPECTION PROCEDURES. (INCLUSIVE OF THE LONGITUDINAL FIELD

iLy.)
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Feb. 10 2000 2:42PM FASTENAL No, 2817

SLSB LLC dba
St. Louis Screw & Bolt
2000 Access Blvd.
Madison, IL. 62060

CERTIFICATE OF CONFORMANCE FOR PARTS MANUFACTURED FROM RAW
MATERIAL (OR) BLANKS

DATE: [l ‘ I-S f Q i Sales Orders Sgﬂ%“\ AN

The below Jisied Iter(s) were manufactered from é X ’6 [T} _
OR (HEAT#I QF Lertification folicws. All Yisted item
ASTHM standards. OQ‘O]% 39

SIZE LOT DESCRIPTON STECIFICATION  #PCS

"st?;'b" Jieady  fdxed  Adjo-l IS

CERTIFICATIONS.
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nJFeb 1h. 2010:24“ FASTENAL - No. 2817 P 3/3

Biaat Corporuthen. -
P.0.Box 18 s Springs, ok 101 Certified Mill Test Report
oid To: ' T Ship Yo
5T. LOUTS SCREW & BOLT CO. - ST.LOULS SCREW & ROLT CO.
P.O. BOX 470017 | 6500 NORTH BROADWAY
1-300-232-7059
ST, LOUIS, MO 83147 5T. LOUIS, MD 63147
\otm: TRACY GUITTAR
Fax ¥ (314) 389-7510 . , Fax #: (314} 383-7310
Ship Date: | Print Date: | RelesseNoi] M@ OrderNo: |  Coustomter Order; | BOL NGt —_ Carriers
060772006 | 672006 | MTa9A  |10-MO0023-000017-01 SL1g798 74944 LOADS INC, AS BROKER
T Productt | Gesde: | Length: |
ROUND RS-STD | AJZSTMCA | o871s0¢ | 2000° ¢
Grude Deseription: ASTM AJZITUGA & AATY
Hiat PCS/BDLS Pounds
“UETIEEY 300 pLIEEE)

l I e
Heay C Mn P s 5 Cu Cr Mo Ni
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Feb. 10 2000 2:43PM FASTENAL No. 2816 P 1/3

SLSB L1L.C dba
St. Louis Screw & Bolt
2000 Access Blvd.
Madison, IL: 62660

CERTIFICATE OF CONFORMANCE FOR FARTS MANUFACTURED FROM RAW
MATERIAL (OR) BLANKS

. Sales Orderdi Sg?gr} Q
] s 4§ :
The below listed Itena(s) were manafactured from 7/6 )C f S y WITH A m

OR (HEAT# Of \\~[ (¢ 5 (Certification follows. All isted itemiSpmetts
ASTM stahdam&\ lﬁl{ﬁg_\cg !

DATE:

SIZE LOT DESCRIPTON SPECIFICATION  #PCS

Tox " Jlad3 D pgto-r IS

Galvanizing: Hot Dip / Mechanicat

Kaohatd

CERTIFICATIONS
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Capgmebeb 150 2010 2:43PMare FASTENAL No. 2616 P
2, . 2/3

BBC FASTENERS, Inc.

| azLa e tachunéts of Quolty Hot and Cold rlaaded Fastenar Produ?3 nd CNC Machining-
— e BCRECTED | ' 7710 SHIRLEY LAHE EO7-Wi00
N vy Sy S ALE\P, 1L #0802 (B0 3231347 ‘
thye requiranenty of Fav (708 SH7-(423
ISOMEG Gvl i 1TRIE IS TN BACFAST @ADL COM
REVISED TEST REPORT
at. LOWS SCHEW & BOLT CORPANY ROVEEMBER 28, 2006
2900 NOFTH BROAIINAY .
ST. LOUAS, MG, 63147 : PAGE 1 of 1
MATERIAL AND TE;ET CERTIFICATE
DESCRIFTION OF MATERIAL AND SPECHFICATIONS
ELAGIGT '
Haie
i
ATH AdS0-0d
e
FAATO02
tiamwtwr: K75
Stwe! Type: 4017 P C Mn | P 5 | St § M | Or | WMo | CU A W
Meat Number: SE5538 | AT | G.78 je0nlo.e] e T0ts | 621 | 0ae | oooe | 00w
S ~Certfication of & anafyait ka sUppDed By our Suppler
RTIES
S SAMPLE # 4 TANPLE @ 2
Tens¥e Strangth: LEF 70,900 LBF 1,400 LBE
roof oad; LIE | OGO ARII0E DOOUEABHMTS
R-Eadiss Hivdness: : M LT
LOT #: _110405-10E
mmﬂummﬂﬁnum‘mmnuwmmwmmWMm =
e L vty ESQAWIOnYE. Wa T evrwiey CorEfy Gt il DTy OF FISmAtY, SoRforTIn

mw’m e CoarrilNEcb 2, Bt ovl G e et Rvkier cniar.

| QA |
., PROVEG
il Ggmgmmae— TELLLNANE T

-

" 7yii TEST AEPORT CANNCT BE REPPOOUCED EXCEPT M FULL YT ROUT WRITTEN APPROVAL FROM EBC ERETENERS, 1L,

Turied MMFMWWM.WWW

Page 63 of 86




11

Feb. 15,

A P A A o

2010

e .7 T

7:43PMsaraFASTENAL

NORTH

P o BT
e Rt Moy Wkt
mr#.mmh

STAR STEEL MINNESOTA

No. 2616 F. 3/3

et Round Bar i
G

CERTIFIED TEST REPORT - ro oeids
: i mox | 2% .
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Dies seam on bearing surface - A490
7/8-9 x 3-1/2 - A490
Lot Number: J10243

10° Wedge
Tensile Strength
Sample (PSI.)
1 155326
2 158225
3 157526
1 Snug Tight Torque at 49,000 Ibs | 2 - 240 Degrees 3 - 300 Degrees
Snug Tension
(Min. 4000 Ibs.
for A325 & 5500 | Snug Torque| Tension Torque | Tension | Torque| Tension | Torque
Ibs. A490) (ft-Ibs.) (Ibs.) (ft-Ibs.) (Ibs.) (ft-Ibs.) (Ibs.) (ft-Ibs.)
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 Turning Nut 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 Turning Bolt 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
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Feb. 10 2000 2:43PM FASTENAL No. 2816 P 1/3

SLSB L1L.C dba
St. Louis Screw & Bolt
2000 Access Blvd.
Madison, IL: 62660

CERTIFICATE OF CONFORMANCE FOR FARTS MANUFACTURED FROM RAW
MATERIAL (OR) BLANKS

. Sales Orderdi Sg?gr} Q
] s 4§ :
The below listed Itena(s) were manafactured from 7/6 )C f S y WITH A m

OR (HEAT# Of \\~[ (¢ 5 (Certification follows. All isted itemiSpmetts
ASTM stahdam&\ lﬁl{ﬁg_\cg !

DATE:

SIZE LOT DESCRIPTON SPECIFICATION  #PCS

Tox " Jlad3 D pgto-r IS

Galvanizing: Hot Dip / Mechanicat

Kaohatd

CERTIFICATIONS
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Capgmebeb 150 2010 2:43PMare FASTENAL No. 2616 P
2, . 2/3

BBC FASTENERS, Inc.

| azLa e tachunéts of Quolty Hot and Cold rlaaded Fastenar Produ?3 nd CNC Machining-
— e BCRECTED | ' 7710 SHIRLEY LAHE EO7-Wi00
N vy Sy S ALE\P, 1L #0802 (B0 3231347 ‘
thye requiranenty of Fav (708 SH7-(423
ISOMEG Gvl i 1TRIE IS TN BACFAST @ADL COM
REVISED TEST REPORT
at. LOWS SCHEW & BOLT CORPANY ROVEEMBER 28, 2006
2900 NOFTH BROAIINAY .
ST. LOUAS, MG, 63147 : PAGE 1 of 1
MATERIAL AND TE;ET CERTIFICATE
DESCRIFTION OF MATERIAL AND SPECHFICATIONS
ELAGIGT '
Haie
i
ATH AdS0-0d
e
FAATO02
tiamwtwr: K75
Stwe! Type: 4017 P C Mn | P 5 | St § M | Or | WMo | CU A W
Meat Number: SE5538 | AT | G.78 je0nlo.e] e T0ts | 621 | 0ae | oooe | 00w
S ~Certfication of & anafyait ka sUppDed By our Suppler
RTIES
S SAMPLE # 4 TANPLE @ 2
Tens¥e Strangth: LEF 70,900 LBF 1,400 LBE
roof oad; LIE | OGO ARII0E DOOUEABHMTS
R-Eadiss Hivdness: : M LT
LOT #: _110405-10E
mmﬂummﬂﬁnum‘mmnuwmmwmmWMm =
e L vty ESQAWIOnYE. Wa T evrwiey CorEfy Gt il DTy OF FISmAtY, SoRforTIn
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" 7yii TEST AEPORT CANNCT BE REPPOOUCED EXCEPT M FULL YT ROUT WRITTEN APPROVAL FROM EBC ERETENERS, 1L,
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No Die Seams
on Bearing Surface



19257 - 120067401

A325 Bolt



- 19257 — 12002494
19257 — 12002494 Torque by Head

Torque by Head
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19257 — 12002494
Torque by Nut

19257 — 12002494
Torque by Nut
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19554 - 120070956

A325 Bolt



19554 (Torque by Head)

19554 (Torque by Head)
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19554 (Torque by Nut)

19554 (Torque by Nut)
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91585 - 120037670

A490 Bolt



91585 (Torque by Head)

91585 (Torque by Head)
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91585 (Torque by Nut)

91585 (Torque by Nut
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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

10° Wedge
Tensile Strength
Sample (PSI.)
1 139682
2 139950
3 140642
1 Snug Tight Torque at 39,000 Ibs | 2 - 240 Degrees 3 - 300 Degrees
Snug Tension
(Min. 4000 Ibs.
for A325 & 5500 [Snug Torque| Tension Torque | Tension | Torque | Tension | Torque
Ibs. A490) (ft-Ibs.) (Ibs.) (ft-Ibs.) (Ibs.) (ft-lbs.) (Ibs.) (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 Turning Nut 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 Turning Bolt 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
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INFASCO

Bolts, nuts and fastener products

SET NO.: 2009_00795

FASTENER TEST REPORT

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

DATE: 2009-03-26

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

7/18-9 X 31/2
BOLT A325-1 STRUCTURAL BOLT UNC N P
MARKING : HOLLOW TRIANGLE & "A325"
LOT NO. MANUFACTURED BY HARDNESS (ROCKWELL) PROOF LOAD TENSILE STRENGTH
(LBS) (LBS)

0901-50560 HRC25.0- HRC340 |  win: 39,250 viN: 55,450
INFASCO
MEAN VALUE 29.9 PASS 65,933

HEAT NO. c% Mn % P% S% Si%
A93709 0.37 0.99 0.010 0.016 0.22

HVY HEX NUT A563-C FNA UNC N P

NUT MARKING : TRIANGLE & 3 CIRCUMFERENTIAL LINES
LOT NO. MANUFACTURED BY HARDNESS (ROCKWELL) PROOF LOAD
0901-80046 a9
INFASCO HRBW 78.0 - HRC 38.0 MIN: 66,550
MEAN VALUE 88.8 PASS
HEAT NO. C% Mn % P % S% Si% Cu %
D70359 0.45 0.84 0.005 0.010 0.20 0.07
'1/ %M}..__
INFASCO Dominic Marti
A - ominic ivlartineau, eng.
A division of Ifastgroupe LP 700 Ouellette, Marieville (Quebec) J3M 1P6 . .
A Heico Company Tel.: (450) 658-8741  Fax: (450) 460-5496 Page 80 of 86 Metallurgical Engineer

FQ-019-4 Rev. 03 Filed on 2009-03-30 Page 1 of 1




INFASCO

FQ-019-2 Rév. 03

torno:  0901-50560
Bolts, nuts and fastener products
FASTENER TEST REPORT
(THIS DOCUMENT MAY BE REPRODUCED, BUT ONLY IN ITS ENTIRETY)
pate  2009-02-04
pescripTion  A325-1 STRUCTURAL BOLT UNC N P
anp mArRkING  HOLLOW TRIANGLE & "A325"
SIZE GRADE QUANTITE
7/18-9 X 31/2 1037ML 15,400
HEAT CHEMICAL ANALYSIS
HEAT NO. C% Mn % P % S % Si %
A93709 0.37 0.99 0.010 0.016 0.22
METHOD ASTM F606 ASTM F606 ASTM F606
PROOF LOAD WEDGE TENSILE SHEAR STRENGTH SURFACE HARDNESS CORE HARDNESS MICRO HARDNESS COATING
STRENGTH (HR 30N) (ROCKWELL) THICKNESS
(psi) (psi)
SPEC. MIN. 85,000 120,000 HRC 25.0
SPEC. MAX: HRC 34.0
S NO.1 85,000 140,000 HRC 29.0
A NO.2 85,000 145,000 31.3
M NO.3 85,000 144,000 28.8
NO.4 30.3
P
L
E
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
MANUFACTURED IN CANADA BY: INFASCO
Raw material used to manufacture |
fasteners is mercury and asbestos—free. ]/ '_i\_(_p...-__
Fasteners were tested in the bare metal condition.
INFASCO Dominic Marti
o - ominic Martineau, eng.
A division of Ifastgroupe LP 700 Ouellette, Marieville (Quebec) J3M 1P6 . .
A Heico Company Tel.: (450) 658-8741 Fax: (450) 460-5496 Page 81 Of 86 Metallurg|ca| Eng|neer
Filed on 2009-02-05 Page 1 of 1




INFASCO

Lorno:  0901-80046
Bolts, nuts and fastener products
FASTENER TEST REPORT
\ / (THIS DOCUMENT MAY BE REPRODUCED, BUT ONLY IN ITS ENTIRETY)
A
pate  2009-03-24
pescrirTion  HVY HEX NUT A563-C FNA UNC N P
anoMARKING  TRIANGLE & 3 CIRCUMFERENTIAL LINES
SIZE GRADE QUANTITE
7/8-9 1046 4,000
HEAT CHEMICAL ANALYSIS
HEAT NO. C% Mn % P % S % Si % Cu%
D70359 0.45 0.84 0.005 0.010 0.20 0.07
METHOD ASTM F606 ASTM F606
SAMPLES PROOF LOAD WEDGE TENSILE SHEAR STRENGTH SURFACE HARDNESS CORE HARDNESS MICRO HARDNESS COATING
STRENGTH (HR 30N) (ROCKWELL) THICKNESS
SELECTED )
BY : 0487 (psi)
SPEC. MIN. 144,000 HRBW 78.0
SPEC. MAX: HRC 38.0
S NO.1 144,000 HRBW 89.8
A NO.2 144,000 87.7
M
P
L
E
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.
MANUFACTURED IN CANADA BY: INFASCO
Raw material used to manufacture = ]
fasteners is mercury and ashestos-free. r’//) l"//’ i
Fasteners were tested in the bare metal condition.
INFASCO Daniel Guilbault
o - aniel Guilbau
A division of Ifastgroupe LP 700 Ouellette, Marieville (Quebec) J3M 1P6 .
A Heico Company Tel.: (450) 658-8741 Fax: (450) 460-5496 Page 82 Of 86 Qua“ty Assurance Foreman
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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)

10° Wedge
Tensile Strength
Sample (PSI.)
1 137357
2 137790
3 141275
1 Snug Tight Torque at 39,000 Ibs| 2 - 240 Degrees 3 - 300 Degrees
Snug Tension
(Min. 4000 Ibs.
for A325 & 5500 | Snug Torque| Tension | Torque | Tension | Torque | Tension | Torque
Ibs. A490) (ft-Ibs.) (Ibs.) (ft-Ibs.) (Ibs.) (ft-Ibs.) (Ibs.) (ft-Ibs.)
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 Turning Nut 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 15 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 Turning Bolt 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
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H = n R LOT NO. Post Office Box 6100
u 259508A Saint Joe, indiana 46785

CUSTOMER NO/NAME
7494 FASTENAL COMPANY PURCHASI NUCOR ORDER # 692064

TEST REPORT SERIAL# FB330209 CUST PART # 19554

TEST REPORT ISSUE DATE 8/26/09

DATE SHIPPED 12703709 CUSTOMER P.O. # 120070956

NAME OF LAB SAMPLER: Deann Moreno, LAB TECHNICIAN

NUCOR PART NO QUANTITY LOT NO. DESCRIPTION

161460 2250 259508A 7/8-9 X 3 1/2 A325 HVY HX

MANUFACTURE DATE 8/21/09 STRUC SCREW PLAIN

--CHEMISTRY MATERIAL GRADE -1037ML

MATERIAL HEAT ¥*¥CHEMISTRY COMPOSITION (WT% HEAT ANALYSIS) BY MATERIAL SUPPLIER

NUMBER NUMBER Cc MN P S SI CR NUCOR STEEL - NEBRASKA

RM025352 NF09100482 .36 .80 .017 .017 .24 .35 A2LA NO: 780.01 EXP: 2010-11-30
MIN .30 .60 .10 FOR CHEMICAL TESTING
MAX .52 .040 .050 .30

--MECHANICAL PROPERTIES IN ACCORDANCE WITH ASTM A325-07a

SURFACE CORE PROOF LOAD TENSILE STRENGTH
HARDNESS HARDNESS 39300 LBS 10 DEG-WEDGE
(R30N) (RC> (LBS) STRESS (PSI)
N/A 28.2 PASS 66720 144616
N/A 27.1 PASS 64250 139069
N/A 29.1 PASS 65120 140952
N/A 27.6
AVERAGE VALUES FROM TESTS PRODUCTION LOT SIZE 11300 PCS
28.0 65363 16416479
--VISUAL INSPECTION IN ACCORDANCE WITH ASTM A325-06 4 PCS. SAMPLED LOT PASSED

HEAT TREATMENT - AUSTENITIZED, OIL QUENCHED & TEMPERED (MIN 800 DEG F)

--DIMENSIONS PER ASME Bl18.2.6-2006

CHARACTERISTIC #SAMPLES TESTED MINIMUM MAXIMUM
Width Across Corners 8 1.6200 1.6230
Grip Length 8 1.8770 1.9040
Head Height 8 0.5500 0.5540
Threads 8 PASS PASS

ALL TESTS ARE IN ACCORDANCE WITH THE LATEST REVISIONS OF THE METHODS PRESCRIBED IN THE APPLICABLE SAE AND ASTM
SPECIFICATIONS. THE SAMPLES TESTED CONFORM TO THE SPECIFICATIONS AS DESCRIBED/LISTED ABOVE AND WERE MANUFACTURED
FREE OF MERCURY CONTAMINATION. NO HEATS TO WHICH BISMUTH, SELENIUM, TELLURIUM, OR LEAD WAS INTENTIONALLY

ADDED HAVE BEEN USED TO PRODUCE THE BOLTS.

THE STEEL WAS MELTED AND MANUFACTURED IN THE U.S.A. AND THE PRODUCT WAS MANUFACTURED AND TESTED IN THE U.S.A.
PRODUCT COMPLIES WITH DFARS 252.225-7014. WE CERTIFY THAT THIS DATA IS A TRUE REPRESENTATION OF INFORMATION
PROVIDED BY THE MATERIAL SUPPLIER AND OUR TESTING LABORATORY. THIS CERTIFIED MATERIAL TEST REPORT RELATES ONLY
TO THE ITEMS LISTED ON THIS DOCUMENT AND MAY NOT BE REPRODUCED EXCEPT IN FULL.

NUCOR FASTENER
A DIVISION OF NUCOR CQ

MECHANICAL FASTENER
CERTIFICATE NO. A2LA 139-01 BOB HAYWOOD
EXPIRATION DATE 12/31/09 QUALITY ASSURA

Page 1 of 1
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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)

10° Wedge
Tensile Strength
Sample (PSI.)

1 159134

2 161502

3 161623
1 Snug Tight Torque at 49,000 Ibs| 2 - 240 Degrees | 3 - 300 Degrees

Snug Tension
(Min. 4000 Ibs.
for A325 & 5500 | Snug Torque| Tension | Torque | Tension | Torque | Tension| Torque
Ibs. A490) (ft-lbs.) (Ibs.) (ft-lbs.) [ (Ibs.) | (ft-lbs.) | (Ibs.) | (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 Turning Nut 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 Turning Bolt 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
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NLILOR 2430923
FASTENER DIVISION

CUSTOMER NO/NAME

7494 FASTENAL COMPANY PURCHASI NUCOR ORDER # 650456

TEST REPORT SERIAL# FB310602 CUST PART # 91585

TEST REPORT ISSUE DATE 7/15/708

DATE SHIPPED 9/14/08 CUSTOMER P.0. # 120037670

NAME OF LAB SAMPLER: Jeff Hoering, LAB TECHNICIAN

¥ %% %% ¥ %% %x%x¥%X*XXCERTIFIED MATERIAL TEST REPORT X% XX XXX X% X% XX X X% ¥

NUCOR PART NO QUANTITY LOT NO. DESCRIPTION

165660 250 243092A 7/8-9 X 3 1/2 A490 HVY HX

MANUFACTURE DATE 6/02/08 STRUC SCREW PLAIN

--CHEMISTRY MATERIAL GRADE -4135MLV

MATERIAL HEAT *x¥CHEMISTRY COMPOSITION (WT% HEAT ANALYSIS) BY MATERIAL SUPPLIER

NUMBER NUMBER c MN P S SI CR MO v NUCOR STEEL - NEBRASKA

RM024413 NU 844781 .34 .86 .011 .019 .25 .94 .16 .020 A2LA NO: 780.01 EXP: 2008-11-30
MIN .30 FOR CHEMICAL TESTING
MAX .48 .040 .040

--MECHANICAL PROPERTIES IN ACCORDANCE WITH ASTM A490-08a

Post Office Box 6100
Saint Joe, indiana 46785
Telephone 260/337-1600

SURFACE CORE PROOF LOAD TENSILE STRENGTH
HARDNESS HARDNESS 55450 LBS 10 DEG-WEDGE
(R30N) (RC> (LBS) STRESS (PSI)

N/A 35.1 PASS 75350 163095
N/A 33.2 PASS 75050 162446
N/A 34.2 PASS 75220 162814
N/A 36.7
AVERAGE VALUES FROM TESTS PRODUCTION LOT SIZE 3000 PCS

34.3 75207 162785

--VISUAL INSPECTION IN ACCORDANCE WITH ASTM F788
--WET MAGNETIC PARTICLE INSPECTION IN ACCORDANCE WITH ASTM A490-

--MICROHARDNESS TEST RESULT IN ACCORDANCE WITH SAE J121-99(HKN)
POSITION 1. 382 2. 389 3. 398

08a 4 PCS. SAMPLED LOT PASSED

CARBURIZATION/DECARBURIZATION TEST IN ACCORDANCE WITH A490- 08a LOT PASSED
HEAT TREATMENT - AUSTENITIZED, OIL QUENCHED & TEMPERED (MIN 800 DEG F)

--DIMENSIONS PER ASME B18.2.6-2003

CHARACTERISTIC #SAMPLES TESTED MINIMUM MAXIMUM
Width Across Corners 4 1.6190 1.6230
Grip Length G 1.8740 1.8850
Head Height 4 0.5570 0.5610
Threads 4 PASS PASS

ALL TESTS ARE IN ACCORDANCE WITH THE LATEST REVISIONS OF THE METHODS PRESCRIBED IN THE APPLICABLE SAE AND ASTM
SPECIFICATIONS. THE SAMPLES TESTED CONFORM TO THE SPECIFICATIONS AS DESCRIBED/LISTED ABOVE AND WERE MANUFACTURED

FREE OF MERCURY CONTAMINATION. NO HEATS TO WHICH BISMUTH, SELENIUM, TELLURIUM, OR LEAD WAS INTENTIONALLY

ADDED HAVE BEEN USED TO PRODUCE THE BOLTS.

THE STEEL WAS MELTED AND MANUFACTURED IN THE U.S.A. AND THE PRODUCT WAS MANUFACTURED AND TESTED IN THE U.S.A.

WE CERTIFY THAT THIS DATA IS A TRUE REPRESENTATION OF INFORMATION PROVIDED BY THE MATERIAL SUPPLIER AND
OUR TESTING LABORATORY. THIS CERTIFIED MATERIAL TEST REPORT RELATES ONLY TO THE ITEMS LISTED ON THIS

DOCUMENT AND MAY NOT BE REPRODUCED EXCEPT IN FULL.

NUCOR FASTENER

MECHANICAL FASTENER
CERTIFICATE NO. A2LA 139-01 JA
EXPIRATION DATE 12/31/09

Page 1 of 1
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