SERIAL NUMBER: A/ ’%Lf/% cooK DATER 277

MOLD SIZE 5.0% @Di‘)\ BY_ 1A \: .'
ORDER DATEZOFER/ S SHIP DATE:DOLJALIY PO

FORSLID | size_b.000 v MZ-30S
rHReEAD_ DY S DAL OTHER 30 tutor cuttn /';%;/%W%‘
MATRIX (H)__/ 745 | WEIGHT & .51

MATRIX (5)__ 7 78 WEIGHT .-G

BINDER__ 2367 S weight /2O

BLANK_4” 8620 T 72168 Sop

aier J1M /) o L2E0 é/SBszl/z 22085 BLZ
welp By AR mpiBy A mPipic_ |WA

. O
THREAD GAGE__° STAND OFF . (25

NOTES

FINAL DIAMOND GRIND SIZE < 20

LENGTH TO WELD /

FINISHED PIC TAKEN BY &”@[}l SHIPPED BY HB\ DATE: 5:1" ﬁ

SHORT BIT & TOOL CO
225 GOLD STREET
GARLAND TX 75042
972-205-1011

main@shortbits.com
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Orig.
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P-Q-001

MATRI X

POWDER WORI

Short Bits

VICKIE E MAIL 12-08-17
PWMPQO10

MP MATRIX POWDER H
MPW1743

L

Total Carbon (Tc) | RS 590 . 5.5

Free Carbon (Fc) - 0.04 0.03
Iron (Fe) - 1.00 0.02
Nickel (Ni) 1.5 2.50 2.01
Tungsten (T) Balance

+80 4.0 8.0 5.8
-80 + 120 13.0 17.4 15.5
=120-+170 154 17.0 14.7
=170 + 230 13.0 17.0 15.1
-230 -+ 325 13.0 17.0 157
=345 29.00 37.00 332

10.4

7
Tap Density ASTM B527 (g/cc) 9. 10.3
Hall Flow Rate ASTM B213 (sec/50g) Must Flow 12.8

Matrix Powder Work, LLC Confidential




Short Bits

VICKIE E MAIL 1-18-18

PWCTPMOG2
YSTALLINE

i g
ol SN

sity ASTM B212 (g/c) 7.2 9.2 ' 8.4

Aarent De
Tap Density ASTM B527 (g/cc) 9.0 10.5 9.8
Hall Flow Rate ASTM B213 (sec/50q9) Must Flow 9.2

Matrix Powder Work, LLC Confidential




Belmont 4.,

M ETALS |INC

THE NON FERROUS SPECIALISTS SINCE 1836

330 Belmont Avenue, Brookiyn, NY 11207-4000 U.S.A
tel:+1.718.342.4900 fax:+1.718.342.0175

Certificate of Analysis

September 06, 2017
To: Short Bits & Tool Customer Order No: Verbal/Vicki
225 Gold Street

Garland, TX 750426648 USA Customer ID: SHORTC

= e ' - == Sales Order No: 28918
~ Material: 4483D BELMONT Virgin Grade Binder Alloy

Shape: 1/2" x 1/2" x 3/4" Tumbled Sheared Pcs.
Packaging: 250 Lb. Drums

Lot: 23679
Copper (Cu) 47.68
Manganese (Mn) 23.60
Nickel (Ni) 20.06
Zinc (Zn) 8.18
Boron (B) 0.19
Iron (Fe) 0.07
Silicon (Si) 0.17

Lead (Pb) <0.05

Tin (Sn) <0.05

BELMONT
BELMONT METALS, INC.

Nasir Naseer : m
"""" QC Administract

METALS




NUCOR

NUCOR STEEL MEMPHIS, INC.

Sold To:  CMC DALLAS TRADING
PO BOX 139094
DALLAS, TX 75313-9094
214) 689-4300
ax: (214) 689-5886

Mill Certification
12/30/2014

Ship To: CMC TRADING WAREHOUSE
GREENSPORT TERMINAL

13609 INDUSTRIAL ROAD - GATE 5

UP - PTRA SWITCH ROAD

HOUSTON, TX 77015
(214) 496-5584

MTR #: 0000045536

3601 Paul R Low

Rd

MEMPHIS, TN 38109

é901; 786-5900
Fax: (901

786-5901

Customer P.O.| 69855 Sales Order | 1347241
Product Group | Special Bar Quality Part Number | 30004000240MTS0
Grade | 8620HLA; 8620/8622H; MECH PROP REPORT Lot# | MM1410620002
Size | 4" (4.0000) Round Heat# | MM14106200
Product | 4" (4.0000) Round 20' 8620-C2R7 B.L. Number | G1-270911
Description | 8620-C2R7 Load Number | G1-147295
Customer Spec Customer Part # | 8620

| hereby:certify that the material described herein has been manufactured in accordance with the specifications and standards listed above and thatit satisfies those reguirements.

Roll Date: 11/26/2014  Melt Date: 11/6/2014

(o] Mn B S Si Cu Cr Mo Vv Al B
0.21% 0.80% 0.011% 0.023% 0.23% 0.23% 0.41% 0.51% 0.19% 0.004% 0.025% 0.0003%
Sn Ti Cb Co Ca Pb As Bi Sb H
0.008% 0.0015% 0.004% 0.0301% 0.0008% 0.0000% 0.005% 0.0000% 0.0020% 1.0 ppm
Austenitic fine grain by chemical analysis per the latest revision of ASTM A29
Dl value: 2.00
Simulated Hardenability Band
J1 J2 | J3 | J4a | J5 | J6 | J7 | J8 | J9 |J10|J11 | J12 | J13 | J14 | J15 | J16 | J18 | J20 | J22 | J24 | J26 | J28 | J30O | J32
45 | 44 | 42 |"358E29 | 25 | 24 | 23 [F22] 21 19 18 18 | S 4TE 16 15 14 14
Brinell Converted Mid-Radius: 170.0bhn Brinell Converied Surface: 170.0bhn Brinell: 170.000bhn
Tensile 1: 93,000psi Yield 1: 61,400psi Elongation: 20.4% in 2"(% in 50.8mm)
Reduction of Area: 40.49% Grain Size per ASTME112=7 Reduction Ratio 11.4 :1
ASTM E381
Surface: 1 Mid Radius: 1  Center: 1
ASTM E45 Method A (Worst?
Sulfides: T:1.5 H:1.5 Alumina: T:0.0. H:0.0 Silicates: T:0.0 H:0.0 Globular: T:1.0 H:0.5

1. All manufacturing processes, including melting have been performed in the U.S.A.

2. No mercury, mercury compounds or mercury containing devices came into contact with this product.

3. Welding or weld repair was not perfomed on this material.

4. This material conforms to the specifications described on this document and may not be reproduced except in

full, without writien approval of Nucor Corporation.

5. This product is NAFTA certified under Paragraph "B" of the NAFTA rule of origin.

6. Material is Free of Radioactive Contamination.
7. This document is in compliance with EN 10204 "type 3.1"

8. Test procedures followed with asterisk(*) are outside of NSMEM - 1ISO17025 Accreditation scope .
9. Results reported for ASTM E45 (Inclusion content) and ASTM E112 (Grain size) are provided as interpretation

of ASTM procedures.

10. Reported results relate to the material samples subject to test, and are used to qualify material lot#

indicated in within this report.
11. Export Country USA e-mail contact Memphis.Sales@nsmem.nucor.com

Cory Anthony

Division Metallurgist

NBMG-10 January 1, 2012

Page 1
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NLCOR

NUCOR STEEL MEMPHIS, INC.

o

,oldTo:  CMC DALLAS TRADING
PO BOX 139094
DALLAS, TX 75313-9094
214) 689-4300

ax: (214) 689-5886

Mill Certification
12/30/2014

MTR #: 0000045536
3601 Paul R Lowry Rd
MEMPHIS, TN 38109
5901 786-5900

Fax: (901) 786-5901

Ship To: CMC TRADING WAREHOUSE
GREENSPORT TERMINAL
13609 INDUSTRIAL ROAD - GATE 5
UP - PTRA SWITCH ROAD

HOUSTON, TX 77015
(214) 496-5584

Customer P.O.| 62855 Sales Order | 134724.1

Product Group | Special Bar Quality Part Numberl 30004000240MTS0

Grade | 8620HLA; 8620/8622H; MECH PROP REPORT Lot# | MM1410620002
Size | 4" (4.0000) Round Heat# | MM14106200%
Product | 4" (4.0000) Round 20' 8620-C2R7 B.L. Number | G1-270911
Description | 8620-C2R7 Load Number | G1-147295

Customer Spec Customer Part # | 8620

| heredy certify that the material described herein has been mznufactured in accordance with the specifications and standards listed above and tha! 't satisfies those requirements.

Specification Comments: EAF, LMF, VACUUM DEGASSED CONTINUOUSLY CAST MATERIAL iS IN CONFORMANCE TO EN 10204

g.S1TI\’<IAA'EI'1E1RZIAL CONFORMS TO ASTM A29; ASTM A322 A304 FINE GRAIN OF 5 OR FINER TO BE MEASURED IN ACCORDANCE WITH

1. All manufacturing processes, including melting have been performed inthe USA. :
2. No mercury, mercury compounds or mercury contzining devices came into contact with this product.
3. Welding or weld repair was not perfomed on this material. - 4
4. This material conforms to the specifications described on this document and may not be reproduced except in
full, without written a%proval of Nucor Corporation. g
5. This product is NAFTA certified under Paragraph "B” of the NAFTA rule of origin.
6. Material is Free of Radioactive Contamination.
7. This document is in compliance with EN 10204 "type 3.1" M.
8. Test ?rocedures followed with asterisk(*) are outside of NSMEM - 1SO17025 Accreditation scope h
"™\ Results reporied for ASTM E45 (Inclusion content) and ASTM E112 (Grain size) are provided as interpretation
ASTM procedures. : ] :
.. Reporied results relate to the material samples subject to test, and are used to qualify material lot#
indicated in within this report.
11. Export Country USA e-mail contact Memphis Sales@nsmem.nucor.com

5’4‘ =

7

7/ :
/

¥

Cory Anthony
Division Metallurgist Page 2 of 2

NBMG-10 January 1, 2012
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. $ v SERTIFICADO DE QUALIDADE !
] GERDAU 3’“’“ ”\'3 f/' %k"z ;?0" W\\ &%?ﬂ"’vr'i CeRTRCATE ‘
. o . . . MILL'S TEST CERTIFICATE E :
\\ Jf K\ O’{ \ j CERTIFICADO DE CALIDAD
P B Sy o N® 374693
150 80042008 ISOITS 158492009 160 140012004 S O aP Il RN S . ” el =
Cartsieme numes 01 Conoste muper Bibhs Cactificdie manar 12838 PRODUTOPRODUKTT LOTEBATCH
OUR MANAGEMENT SYSTEM IS CERTIFIED 70 1S09001 | TS16949 { 15014001 BARRA LAMINADA REDONDA 90217050
T PESGAWERCHT gy PED C1 (RN T E/CUNT ORDER | [ORD TORNECIORD-SUPPLY | [AUATIOAGECRADE SEM TOTO TORRIDATIEAT
435741 L@m.oo CSI 209134 116445557 - 812508050 || AIST 4140 BRUTO 221.165.500
CLIENTECUSTOMER S5 MATERIALMA (ERIAL BITOLASIZE ory T T NORMASPECIEICATION Rt BEOUC AVREOL CTI0N
CHICAGO STEEL AND IRON - BAR DIVISI ‘i 899638 88,900 mm CSI - 4140 ({CHICAGO STEEL)-Rev.01 de 06.03.2011 42,40 :%
CINALIRE GUTHIC A CTITATCAT COMPOSTTIN e e T
£ Mn St P $ Cr Ni Mo v Cu Sn Al T Nb N 8 b Ca H
% % % % % % % % % % % % % % % % % % Fo
0.42 0.93 0,28 0011 0.006 1.2 016 0.22 0.004 .15 0.009 Q026 00020 0005 00093 ()..0()03 D00t 00008 O .(X)Ogﬂ
ENSAIS MECANICOMMECHANICAL PROP T e T ; e e
Elonganon Hardness
% HB
10.5 302 . - i : » J
ENS NS METAL OGRAFICOSAMETATLOGRARIC TESTS ¥ b
Austemtic
{irain Size
AME HOINE Q,y'n’f,\:(r« LUSION BATING ?\’U‘J‘"_R‘\' . N ) GRS TV S daslivis )
Al AH BT BH T CH T [R1%
| LO0 1.00 000 oo 0,00 0.00 0,50 i S
MAUROGRAVIAMACROGRAPHY
S R [ & i
| 2 1
TEMPERABILIDADE HARDENARILITY
D1 ol 116 216 316 16 506 616 b 816 916 W16 V16 12706 J316 116 1Se G646 18716 20016 216 24/16 2616
[ aun HRC HR{ HRC HRC HRC HRC HRC HRC HRC HRC HRC HR{ HRC HRC HRC HRC HRC HRC HRC HRC HRO
6,39 162,38 590 590 8.0 58,0 380 SeQ 380 8.0 570 370 37,0 370 3.0 36.0 56,0 360 550 35.0 330 52.0 30.0 {
TEMPERABILIDADEHARDENABILITY
W16 3016 3216 |
HRC  HRC  HRC
49.0 48.0 48.0 &
.
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150 90012008
Coticas mumber KRS

ISOITS 168492009

Carvate mamder MADE

1850 140012004
Can ke manksr SO6H

OUR MANAGEMENT SYSTEM 1S CERTIFIED TO 1S08001 1 TS16949/ 1SO14001

CERTIFICADO DE QUALIDADE
QUALITY CERTIFICATE

MILL S TEST CERTIFICATI
CERTIFICADO DE CALIDAD

PRODUTOPRODUC T
BARRA LAMINADA REDONDA

N® 574693

LOTEBATCN
90217050

e

OUSERVACOZSAOBSERV A TIONS
Made n Brazil - Swe 3.50 w - Color Code: Black - Round Bars As Rolled. Unueared - UT 100% approved as ASTM A388 with
criterinm FBH max 2.00mm - EF. LF, VD and Ingot Castng  Inspected by magnetic pariicles - Free of Mercury, Welding and
Radroactivity - ASTMs: E112. E4S[AL A29. A322. E381, A370 and A7 11 {max 20%]. EN 10204 3.1 Al standards refer to the 2000

NOTA FISCALANVOICE | [PESOAWEIGHT &gy |[PIDCTENTEACTUST OROER | [ORD FORNEC ORD SUPPLY | QUALIDADRAGRADE SEM TOTO CORRIDA EAT
055741 169862,00 CS1 209134 16445557 - $12508050 || AISI 4140 BRUTO 22.165.500
CUENTECURTOMER ; = MATERIALMATERIAL BIVOLASIZE (v T NORMA SPECTICATION REDUC AUREDUCTION
CHICAGO STEEL AND IRON - BAR DIViSI 8996358 88,900 mm US1 - 4140 (CHICAGO STEEL)-Rev. 01 de 06.03.2011 42,40:1

DEPARTAMENTO DR QUALIDADEQUALITY DEPARTMENT

PINDAMONHANGABA. 30.04 2012

Tido Jamw Souza de Oliverrsn - CREA 117203




CERTIPICATS O F HEAT TREATMENT

LONE STAR HEAT TREATING CORPORATION
3939 BLAFFER
HOUSTON, TX 77026

CUSTOMER: BAR SOURCE INTERNATIONAL
PURCHASE ORDER NO.: 31725

DESCRIPTION: 3 1/2"0D X 357"RL HN 22165500
TAG# 55453 (10) 55452 (10) 55455 {(10) 55456 (10)
55454 (3) 55580 (10) 55660 (10) 55658 (10)

55457 (10)
NUMBER OF PARTS: 83 TYPE OF MATERIAL: 4140
SHIPPED ON OUR WO #: 535479 DATE OF ORDER: 12/22/14

HEAT TREATING SPECIFICATIONS:
Q&T & TEST TO BSI SPEC BSI-002 REV 4 UT PER ASTM
A388 PER SPEC S/C EXTRA BRINELL TEST TENSILE
CHARPY MAINNTAIN TRACEABILITY CERT W/MATL

PROCESS AS FOLLOWS:
HEATED IN A CONTINUQUS FURNACE TC 1601F IN 48.8 MINUTES
WATER SPRAY QUENCHED
HEATED IN A CONTINUOUS FURNACE TO 1154F IN 39.5 MINUTES
INSPECTED 83 PIECES CHECKED 293-311 HBW SURFACE
CHECKED 302-311 HBW 1" BELOW
CHECKED 311-311 HBW MID RADIUS
FIVE TEST PIECES PROLONGATION 3 1/2"0D X 14"LG
S/N 535479-03 HN 22165500 MID RADIUS
MECHANICALS REFERENCED FROM ACCU TEST REPORT 705666.00 REV A
ATTACHED
S/N 535479-20 HN 22165500 MID RADIUS
MECHANICALS REFERENCED FROM ACCU TETS REPORT 705667.00 REV A
ATTACHED
S/N 535479-40 HN 22165500 MID RADIUS

MECHANICALS REFERENCED FROM ACCU TEST REPORT 705668.00 REV A
ATTACHED

Page 1




CBRITIFICATE O F HE AT TREATMENT

SHIPPED ON QUR WO #: 535479 DATE OF ORDER: 12/22/14
S/N 535479-60 HN 22165500 MID RADIUS
MECHANICALS REFERENCED FROM ACCU TEST REPORT 70566%9.00 REV A
ATTACHED
S/N 535479-80 HN 22165500 MID RADIUS
MECHANICALS REFERENCED FROM ACCU TEST REPORT 705670.00 REV A
ATTACHED

SEE ULTRASONIC TEST REPORT ATTACHED

Furnaces and instruments are calibrated toc AMS 2750E. Reported Heat

treat times and temperatures are taken from the furnace chart recorder,
Our gquality system is certified in accordance with AS9100 Cert # 47512.

Mechanical testing conforms to the requirements of ASTM A370 and only
applies to the sample tested or inspected. Frequency of all testing is
dictated by Specification, customer purchase order and our gquality
manual QM-01 Rev 13. While at Lone Star Heat Treating this material
did not come in contact with

Mercury nor was it subject LONE STAR HEA EATING CORPORATION
to any weld repairs. e } - Todd Pritchard
v : ~-Prod-Mgr.—

Page 2




LLP P.O. Box 802404 ¢ Houston, TX 77?8072404 + Telephone (713) 46073655 ¢ FAX (713) 440-3695

Report Date: 01/12/16

Report No: 705666.00
Rev.: A
Cust Accl: LON220

To:  Lone Star Heal Treat
P. 0. Box 15621
Houston, TX 77220-5621

Ordered By: Todd PO#. 535479-03
Material: 4140 3-1/2"0D x 14"LG lestpo
iD/Heat: 22165500
Job info: LSHT Hardness 302-311 HBW

[ Tensile Test Resuits ]
No./Location Size Area Uit Load Yield Tenslle Elong. R, of A, Hardness
(in.) (in"2) (ibs.) (psi) (psi) (%) (%)
1 508 126,500 144,400 18.0 58.7 32.2HRC
8% EUL 126,500
Uniess otherwise staled, yield sirass is 0.2% offset, gauge tength is 2 in. for 1/2 in. bars or 1 in. for 1/4 in. bars
[ Charpy Test Results ]
No. Temp Location Eoot- % Shear Mils Lat Exp
1 -20°F LCVN 64-60-61 100-100-100 32-29-30
2 -20°F TCVN 31-28-28 70-65-65 22-20-20
3 -4°F LCVN 71-69-68 100-100-100 28-27-27
4 -4°F TCVN 31-32-31 65-65-85 20-22-21
5 +50°F  LCVN i 70-75-71 100-100-100 45-47-46
6 +50°F TCVN 45-48-42 90-100-90 26-28-23
i +72°F LCVN 71-70-80 100-100-100 43-42-45
8 +72°F TCVN 46-48-45 100-100-100 37-39-37

Unloss othernwise stated, Charpy impaci specimens are V-nolch 10 x 10 mm.

tMechanical testing performed at mid-radius.

Document
Reviewed By. (/KVW\M ﬁwak‘i& -

Yvonne Barajas

Documantation Spaeclalist
Cur reports are for the exclusive use of sur customer and our name may ba used only vwilh prior wriltan ap@rova&. Qur reports ap{ﬂy only to the
sample testad or ins:acted and do not nacessarily raprasant the quality of other apparently simitar or identical materials. All test spacimans and

testing conforms to ASTM A-370 requirements unless othgrwise stated. This test report shiall not be reproduced, except in full, withoul the
writtens approval of Accu-Test Labs LLP

Page No: 1 This report contains 1 page(s)
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LLP P.O. Box 802404 ¢ Houston, TX 77280-2404 ¢ Telephone (713) 460-3655 ¢ FAX (713) 4603695

Report Date: 01/12/15
Report No: 705667.00
Rev.. A
Cust Acct: LON220

To: Lone Star Heat Treat
P. O. Box 15621
Houston, TX 77220-5621

Ordered By: Todd PO#: 535478-20
Material: 414C 3-1/2"0D x 14"LG test pC
ID/Heat: 22165500
Job Info: LSHT Hardness 302-311 HBW
{ Tensile Test Results i
No./L.ocation Size Arga Ult.Load  Yield Tenslle Elong. R.ofA. Hardness
(in.) {in*2) {ibs.) {psl) (psi) (%) (%)
1 .506 130,800 148,800 184 59.5 325HRC
8% EUL 130,100
Unless otharwise stated, vield stress is 0.2% offsel, gauge laaginis 2 in. for 12 in. bars or 1 in. for 1/4 in. bars
] Charpy Test Resuits i
Ne, Temp Location Foot-Pounds % Shear Mils Lat Exp
1 -20°F LCVYN 80-65-63 85-100-100 40-43-41
2 -20°F TCVN 30-27-27 75-75-75 21-17-18
3 -4°F LCVN 67-69-67 100-100-100 47-48-47
4 -4°F TCVN 32-33-35 70-70-70 22-23-25
s +50°F LCVN iz 71-77<71 100-100-100 45-47-44
6 +50°F TCVN 39-43-40 100-100-100 22-27-26
7 +72°F LCVN 71-71-71 100-100-100 43-44-44
8 +72°F TCVN 37-36-38 100-100-100 27-26-28

Unless othenwise stated, Charpy impact spacimans are V-noleh 10 x 10 mm

Mechanical testing performed at mid-radius.

Datument ML Parajms
Reviewed By: Yvonne Barajas
Documaentation Speoclatist
Our raports ars for the exclusive use of our customar and gur name may be used only with prior wnitan approval Our raporis apply only o the
sample tested or inspacted and do nol necessarly represent the quality of other apparently similar or identical materials. All tas! spacimens and

lesling conforms lo ASTM A-370 requitemonts uelass othenwise slated This test raport shall nol be aproduced, excap! in full, without the
writtart approval of Aceu-Tes! Labs L1LP

Page No: 1 This report conlains 1 page(s)
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LLP P.O. Box 802404 ¢ Houston, TX 77280-2404‘4» Telephone (713) 460°:3655 & FAX(713) 440-3695/

Report Date: 01/12/16

Report No: 705666.00
Rev.: A
Cust Acct: LON220

To: Lone Star Heatl Treat
P. O. Box 15621
Houston, TX 77220-5621

Ordered By: Todd PO#. 535479-03
Materlal: 4140 3-1/2"0D x 14"LG lestpc
{D/Heat: 22165500
Job Info: LSHT Hardness 302-311 HBW

{ Tensile Test Resuits |

Ne Locaticn Size Area Ult.Load  Yield Tenslie Elong. R,of A, Hardness
(in.) {In"2) (ibs.) (psi) (psi) (%) {%)
1 506 126,500 144,400 19.0 58.7 32.2HRC
6% EUL 126,500
Unless othenwise staled, yield strass is 0.2% offset, gauge length s 2 in.for 1/2 in. bars or 1 in. for 1/4 in. bars.
[ ~ Charpy Test Results |
No. Temp Location Eoof: % Shear Mils Lat Exp
1 -20°F LCVN 64-60-61 100-100-100 32-29-30
2 -20°F TCVN 31-28-28 70-65-65 22-20-20
3 -4°F LCVN 71-69-68 100-100-100 28-27-27
4 4°F  TCVN 31-32-31 65-65-65 20-22-21
5 +50°F  LCVN 70-75-71 100-100-100 45-47-46
3} +80°F TCVN 46-48-42 90-100-90 26-29-23
7 ol &7 LCVN 71-70-80 100-100-100 43-42-45
8 +72°F  TCVN 46-48-45 100-100-100 37-39-37

Unloss othenwise stated, Charpy impact specimens are V-nolch 10 x 10 mm.

faecnanical testing performed at mid-radius.

Document tY\ R4 @Mﬂ—k@__ :

Reviewed By: ~ Yvonne Barajas

Documantation Speacialist
Cur reports are for the exclusive use of our customer and our nams may 5o used only with prior writtan approval. Our repors ap{xy only to the
sample lestad or inspecled and do not nacessarily represant the quality of other apparently simitar or identical materials, All test spacimans and

testing conforms to ASTM A-37Q requirements unless otherwise stated. This test raport shiall not e repraduced, except in full. without the
writtet approval of Accu-Test Labs LLP

Page No: 1 This report contains 1 page(s)
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LLP P.O. Box 802404 ¢ Houston, X 77280-2404 & Telephone (713) 460-3655 ¢ FAX (713) 460-3695

Report Date: 01/12/15
Report No: 705670.00 ,
Rev.: A i

Cust Acct: LON220

To:  Lone Star Heat Treat
P. 0. Box 15621
Houston, TX 77220-5621

Ordered By: Todd PO#. 535479-80
Material: 4140 3-1/2"0D x 14"LG testpc
ID/Heat: 22165500
Job Info: LSHT Hardnsss 302-311 HBW i

k Tensile Test Results |
No./Location Size Area Ult. Load  Yield ‘Tensile Elong. R.of A. Hardness
{in.) (in*2) (ibs.) {psi) (psl) (%) (%)
1 504 128,800 148,200 19.3 61.2 322HRC
6% EUL 128,700
Unlass olharwise stated, yiold siress is 0.2% offsal, gauge length Is 2 in. for 1/2 in. bars or 1 in. for 1/4 in. bars.
{ Charpy Test Results | ™\
No. Temp Location Foot-Pounds % Shear Mils Lat Exp
1 -20°F LCVN 56-66-59 75-100-75 34-40-37
2 -20°F TCVN 25-27-26 45-45-45 16-16-17
3 -4°F LCVN 73-60-71 100-80-85 44-28-40
4 -4°F TCVN y 27-31-29 55-55-55 21-23-22
5 +50°F  LCVN 83-71-84 100-100-100 56-47-57
6 +50°F  TCVN 42-40-43 85-85-85 27-27-28
7 +72°F  LCVN 79-81-87 100-100-100 52-53-54
8 +72°F TCVN 42-44-46 90-90-80 31-32-35

Unless othenvise slated, Charpy Impact specimens are V-nolch 10 x 10 mm.

Mechanical testing performed at mid-radius.

Sty ML Boarains
Reviewed By: ™ "V "yyonne Barajas '
Documaentation Specialist

Qur reports are for the exclusive use of our cuslomer and our nama may b used only with prior wrillen approvel. Gur reports apply only 1o the
sample tested ¢r msgected and do not necessanly represent the qualily of olher apparently similar or Identical matsrals. Al fes spacimens and
tasling conforms to ASTM A-370 requirements unlass otherwise stated. This test report shall not be reproduced, excapt in full, without the
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Ultrasonic Certification Report

ReportNumber: | 535478 | Pow [031725 REVO2 | oate [_03fatjaeis |

Company P 8ar Source [nternational i
Specification: g S BSI002Reva ]
Acceptance Criteria i il ASTM-A3BB/ API 6A |

Ultrasonic Inspection

Equipment ; i Sonatest 250 i Calibration Date: 12/02/2019 S/Nu: l 1605128 i

longitudinal:  Size: | 1od | MHZ [ 225 | SN#:
shear Wave:  Suze: | | Deg | | Mz [ L
Part Condition: | dean | mms: [ 250 Couplant: [ cellulose

Longitudinal Standardization ; | _80%fshi/e"Flatgottom Hole | RefDB: [64] o8 [ 70 |

Shear Standardization - [ Tl ) | Refos: [ ] os: [ ]

Material: m‘]
Heat #: goresaom o u ]

Size: [31/2"0d x357°-358" R/L =5 |
[Total Ps : 83 | Acceptable [es3 Refectable: [ 0|
%
& g 255 1K
Techinician Lar erson Certified 3-21-2008 SNT-TC- LEVEL 1
i
< gact 3% : ]

Date: ! ’

This report represents the results obtained from thetest and is not to be construed as & guarantes or
varranty of the raterials isted, Lone Star Heat Treating Corp shall not be held lisble for misinterpretation of
Conditions, Loss, damage, or Death rising from or attributable to performance of a test. This report applies
only to the material tested and or inspected and does not represent the quality of apparently similar or
icentical material.
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: CERTIFICADO DE QUALIDADE Page 1/2
x GERDAU QUALITY CERTIFICATE
: PI ONHANGABA CERTIFICADO DE CALIDAD
150 9001;2008 ISOITS 16949:2009 1SO 14001:2004
Certificate Number: 30010 Certificate Number: 38334 Certificate Numbers 70638 PRODUTO/PRODUCT Cert. N°
OUR MANAGEMENT SYSTEM IS CERTIFIED TO 1SO9001 / TS16949 /15014001 [ HOT ROLLED ROUND BAR 0000012623
NO HEAT TREATMENT
PART NUMBER PESO/WEIGHT (KG) MATERIAL/MATERIAL A5 AOLLED CORRIDA/HEAT
22.402,000 705009664 22085862
—
CLIENTE/CLIENT QUALIDADE/GRADE
MAGELLAN CORPORATION AISI 8620/8620H ( 5.0000 " )
NORMA /SPECIFICATION
MIC 13016 ADDENDUM 9 AUG. 2016 31.08.2016
Nota Fiscal/Invoice Pedido/Cust.Order Ord-Fornec/Ord-Supply Lote/Batch Peso/Weight (Kg)
0000007760 211139 4337314 - 8106902574 2208586206 22.402,000
ANALISE QUIMICA/CHEMICAL COMPOSITION '
€ Mn Si P S Cr Ni Mo v Cu Sn Al Ti Nb N B Pb
% % % % % % % % % % % % % % % % %
0,210 0,87 0733 0,012 0,026 0,52 0,49 Q.17 0,0030 0,470 0,0110 0,0250 0,0012 0,0040 0,0096 0,0005 0,0020
H Ca W Co As Zr Sb Zn Al+Nb  Cu+108n DI
% % % % % % % % % % "
0,00011 0,0012 0,0020 0,0070 0,0040 00,0010 0,0004 0,0010 0,0290 0,2800 2,1949
ENSAIOS MECANICOS/MECHANICAL PROP
Mid Radius Surface
Hardness Hardness
HB HB
183 183
ENSAIOS METALOGRAFICOS/METALLOGRAPHIC TESTS
Austenitic
Grain Size
6
MICROINCLUSOES/INCLUSION RATING NUMBER
ASTM/SAE :
A - TS A - HS B - TS B - HS c - TS € |=3HS D - TS D - HS
2,0 145 0,0 0,0 0,0 0,0 0,5 0,5
MACROGRAFIA/MACROGRAPHY
Macro S Macro R Macro C
1 1 1
TEMPERABILIDADE/HARDENABILITY
1/16" 2/16" 3/16" 4/16" 5/16" 6/16" 7/16" 8/16" 9/16" 10/16" 11 /26" 12/16" 13/16" 14/1e" 15/16" 16/16" 18/1
6"
HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC HRC
46,2 45,7 42,2 38,4 34,9 31,9 299, 28,2 277.:4:0 26,2 25,2 24,4 23,8 232 22,8 22,4 2:15°7
20/16" 22/16% 24/16" 26/16" 28/16" 30/16" 32/16"
HRC HRC HRC HRC HRC HRC HRC
2153 21,0 20,9 20,8 20,8 20,7 20,6
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CERTIFICADO DE QUALIDADE Page 2/2

QUALITY CERTIFICATE

PINDAMONHANGABA S e
1S0 9001:2008 ISOITS 16949:2009 1SO 14001:2004
Certificate Number: 30010 Certificate Number: 38351 Certificate Number: 10638 PRODUTO/PRODUCT Cert. N°
OUR MANAGEMENT SYSTEW IS CERTIFIED TO 1SOS001 / T$16949 { ISO14001 HOT ROLLED ROUND BAR 0000012623
NO HEAT TREATMENT
PART NUMBER PESO/WEIGHT (KG) MATERIAL/MATERTAL CORRIDA/HEAT
AS ROLLED
22.402,000 705009664 22085862
CLIENTE/CLIENT QUALIDADE/GRADE BITOLA/SIZE
MAGELLAN CORPORATION AISI 8620/8620H 5.0000 "

GRAU DE REDUGAO/REDUCTION RATE
26,2000 : 1

OBSERVAQOES /OBSERVATIONS
Color code: Orange and Green. Ca-Al Treated

Material according A29/A29M, John Deere JDM AO QL-2 and CAT 1E02743

US test 100% approved as ASTM A388/A388M-11
EF, LF, VD and Ingot Casting

No Weld Repair, Mercury and Radioactivity Free.
EN 10204_3.1 - ASTMs: E112-13, E45([A]-13, E381-01, A322-13,
A304-11, A751-11, A370-12a, A255-10, A711/A711M-07 and E10-12.

All standards refers to the 2013 volume.

Made in Brazil. Rod. Luiz Dumont Villares, km 2 Pindamonhangaba SP - Brazil

ENVIRONMENTAL RECOMENDATIONS RELATED TO PRODUTCS:

In order to contribute with the environment and sustainable development of our productive chain,
we recommend to our clients to dispose accordingly the waste related to our products, according

to the environmental legislation of your region,

state or country.

DEPARTAMENTO DA QUALIDADE / QUALITY DEPARTMENT
PINDAMONHANGABA. 25.02.2017

ANDRE L. SILVA FAGUNDES CREA 0682601000




