BUILD SHEET:_()- Ol 2 Ao

ORDER DATE: SHIP BY DATE:
FOR:_\\/ L PO NO:

SIZE: D .5 TYPE:__// //%
THREAD: o) /7 pﬂ < orHER:
MATRIX:(H)__ |01 ‘/ WEIGHT
MATRIX:(S) 1% 74’ WEIGHT

BINDER: {5 5‘7} WEIGHT
sLank: WWUZ(D o84 11 MEUUES
CUTTERS:

BILLET: TUBE:

WELD BY: 74 7’7[ MPI BY: )ﬂr Iu

THREAD GAGE: ZJ g L/ @ &,. STAND-OFF:__- é?ﬁ O

FINAL DIAMOND GRIND SIZE: 2 By

SHIPPED BY: AWM pate: 212 /24

]

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

main@shortbits.com ?
o
/&r
Shov'



Certificate of Conformance

Serial Number Size Type Steel or Matrix Shank Diameter Bore
- U-OG"; ’ 3.500 ; MX 7 Métrix ) . 7
\

Component Material Vender Lot or Heat Number
élank | | 8620 RHW MM17109684
Hard Powder ‘ WC MATRIX 1874
Soft Capping Powder | W2 MATRIX 1876
Tool Joint ‘ 4130 RHW A184483
MIG Weld
Tubing |

|
Inspection
Diamond Grinding To Size
Weld MPI |
Thread Gaging 2 3/8" PAC

Signed By: 7 /”’ A date: .Zl
V55 Slzoed




pante /cc) ; . 9.2 —— s
9.0 10.5 10.4

Tap Density ASTM B527 (g/cc)
Hall Flow Rate ASTM B213 (sec/50g) Must Flow 10.6

Matrix Powder Work, LLC Confidential



" Total Carbon (Tc) ¢ 5.65
~ Free Carbon (Fc) - 0.04 0.03
~ Iron (Fe) - 1.00 0.02
~ Nickel (Ni) 1:5 2.50 1.70
Tungsten (T) Balance

+80 4.0 .0 6.7
-80 + 120 13.0 17.0 15.5
-120+ 170 13.0 17.0 15.6
- =170 + 230 13.0 17.0 15.4
- =230 + 325 13.0 17.0 14.5
-325 29.00 37.00 32.1

Aoparent Density ASTM B212 (9/c0) | 8.1

7.2 :
Tap Density ASTM B527 (g/cc) 9.2 10.4 10.1
Hall Flow Rate ASTM B213 (sec/509) Must Flow 13.4

Matrix Powder Work, LLC Confidential



Belmont .,

MEEBLT AL 8 JINZC

THE NON FERROUS SPECIALISTS SINCE 1856

330 Belmont Avenue, Brooklyn, NY 11207-4000 U.S.A
t2l:4+1.718.342.4900 fax:+1.718.342,0175

Certificate of Analysis

December 12, 2016
To: Short Bits & Tool Customer Order No: Verbal-Vicki
225 Gold Street
Garland, TX 750426648 USA Customer ID: SHORTC
Sales Order No: 26688
Material: 4483D BELMONT Virgin Grade Binder Ailoy
Shape: 1/2" x 1/2" x 3/4" Tumbled Sheared Pcs.
Packaging: 250 Lb. Drums
Lot: 19584
Copper (Cu) 47.8411
Manganese (Mn)  24.1417
Nickel (Ni) 19.6365
Zinc (Zn) 7.9674
Boron (B) 0.11
Iron (Fe) 0.0566
Silicon (Si) 0.18
Lead (Pb) <0.05
Tin (Sn) <0.05

BELMONT

BELMONT METALS, INC.
(. forrr ‘*"&

Laboratory Director METALS




NUCcCOR Mill Certification
NUCOR STEEL MEMPHIS, INC. 2/12/2018
Soud Vo Stup To

MTR #. G1-17562°

Customer P.O | 32079 Sales Order | 1622201
Product Group | Special Bar Qualty Part Number | 30003500222N7C0
E Grada | AISI 8620/8622H (S 015-025%. DI 1.8-2,3) MACRO & MECH Lot# | MM1710968402
Size | 3-1/2° (3.5000) Reurw Heat# | MM17100684
Praduct | 3-1/2" (3.5000) Round 18' 6 8670-C2Q1 8L Number | G1-328513
Dascription 8620-C2Q1 AISI 8620/2622H Load Number | G1-179632
Customar Spec Customer Part #

| nereby ety Bt

he Matenal JosCnbed Neren has baen manulaciured o accordsnde with iha Spechcarcns and slandards s

ted AbCve a1 At 4 salshes thata (equirementy

Roll Date: 1/10/2013  Melt Date: 12/2212017

Qty Shipped LBS: 18,565 Qty Shipped Bundies: 30

Ladle Chemistry

(o4 Mn P S S Cu Nt Cr Ma \' A B8
0213% 0 803% 0.010% 0.025% 0,238% 0.270% 0493% 0.508% 0.192% 0 0C4"% 0.026% 0.000%
3n Ti Ch Ca Ca Pb As
0 008% 0001% 0.005% 0.009% 0 0005% 0 0C0% 0.005%
Final Chemistry
sP [ Mn P S S Cu Ni Cr Mo v Al
003% 022% 081% 0.010% 0024% 0.24% 0.27% 0.45% 0 50% 0.19% 0 005% 0.027%
2 Sn Ti Co Co Ca PO As N H
0.00C3% 0.008% 0,0014% 0.005% 0.0089%  0.0007%  0.0000% 0.005% 00070% 15ppm
3P sp formula
Front Chemisley
(o NMn P s Si Cu Ni Ce Mo v Al 8
0 206% 0.802% 0010% 0.022% 0.234% 0.274% 0483% 0.5C0% 0 189% 0.005% 0028% 0.000%
Sn T Cb Ceo Ca Pb As
) 008% 0.001% 0006% 0 009% 0.001% 0.000% 0.004%
Dl value 2.24
I
Steven Gage
Orvision Matallurgist Page ! of 2
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NUCOR Mill Certification MTR & G1-179631

NUCOR STEEL MEMPHIS, INC. 21212018
Sold To Stip To
Customer P Q. | 32979 Sales Order | 162220 1
Product Group | Special Bar Qualily Part Number | 30003500222N1C0
Grade | AISI8620/8622H (S 015-,025%. DI 4 9-2 3) MACRO & MECH Lot # MM1710068402
Size | 3-1/27 (3 5000) Round Heat# [ MM17109684
Product | 3-172° (3 5000) Round 18' 6" 8620-C2Q1 B L. Number | G1-328513
Descnpton | 8620.C2Q1 AISI 8620/8622H Load Number | G1-179631
Customer Spec Cuslomer Part #
| hataby cotdy Thal The Matena destnbed heren Ras been manufsiiuied A accordance mih tha specihizatons and siandards hsted adove and that f 3a53has those 1equirements
Simulated Hardenability Band
JHlJ21J3|JafJs|Je|J7 |J8]J9 |J10 J11 | 912 | J13 [ J1a [ J15 [ J16 [ 18 | J20 | J22 J24 | J26 | J28 | J30 | J32
a6 | 46 | 43 | a7 |32 |28 |26 |25 | 24 | 23 22 | 21 120 |20 | 19|19 |18 |18 17 |7 ) 16 1815|115

£381 Surface (Back) 1 £381 Mid Radus (Back) 1 E381 Center (Back) 1

Owide Cleanlness, SAE J422 00 Siicate Cleanliness. SAE J42200 Total Oxygen per ASTM E1013 = 15 4000ppm
Bringll, 174.000bhn Brinell Convered Mid-Radius 179 Obhn 8nneil Converted Surface 163 Obhn
Reducton Rato 14 9 1

ASTM E381 o

Surface 1 MidRadius 1 Center 1

Specficaton Comments®

1 All manufactunng processes, Including melung have been performed in the U S.A.

2 No mercury, mefcury Compounds of mercury containing devices came mio cantact with this product

3 Welding or weld repair was not perfomed on this matenal

4 This matenal conforms to the specifications descnbed on this document and may not be reproduced except i full, without

watten approval of Nucor (éggorauon.

5 This procuct 1s NAFTA fied under Paragraph "B of the NAFTA rule of ongin

B Matenal 1s Free of Radioactive Contamination

7 This document 1s 1n complance with EN 10204 “ype 3 1°

8, Test procedures foll wath astensul;q) are oulside of NSMEM - 15017025 Accreditaton scope

8’ Rasulls reported for ASTM EA45 {Inclusion content] and ASTM E112 (Grain size) are prowided as interpretation of ASTM procedures

10 Tes! procedures periormed in compliance with the following ASTM standards Chemical Analysis 415, Total O:ygeen E1019.

sfaugguz% €1 iz.&ascme:cn £381. Tensile and Hardness Testing A370. Charpy Impact E23, Decarburizabon Depth E1077
icrocleaniiness

11 ASTM E23 1esls conducted with 8mm stnker radius upon 10mm x 10mm V noteh specimen

12 Export Counlry USA email Memphis Sales@nsmem nUCOr com

I
Steven Gage

NBMG-10 Ociccer 1 2017 Division Metallurgist Paga2 of 2



3000 N. County Road 225 East

\ v
S Steel Dynamics, Inc: Pittsboro, IN 46167
1onp Producly Grote Phene: (317} 892.7000
e DI A 2wt Fax: (317) 892-7285

Certified Material Test Report
Cert#: 288224 il Order : 1819887 Issued : 12/18/2018 10:27:18

Work Order : Sales Order: 2059881 Customer : Crussreads Steel Supply, Ir PO #: 321-3

Load ¥ ; 316592 Reference # & Reference Desc: End Use :

Size ‘ Shape : Round Grade ; 4130 Length: 20' 1"

Graln Practice : Al Fine Grain (5-8) per ASTM A28 Reduction Ratie 1.6 o1 Disposition 1 Rolled Prime

le Chemi Analysi ™
T NP B S N B W ‘Mo, Bn oM oV Ok B8 M .o
031 058 0.009 0004 024 0.03 020 022 105 023 0.008 0.0148 0.015 0.01C¢ 0.0001 €002 0.067 0001 3.7
Po Co As_ Sb  Zr  Bi_ Hgsm Ogem Ceq  J-Factor

| 0000 0.006 0.003 0.002 0.000 0.000 15 059 144
Prodyct Check Analysis [ASTM A28’
c_ :Mn; @ S si A Cu N C_ Mo Sn NV  C5 .n__B G o]

Front
i Back
Jominy (ASTM A255)
1 Jz 3 98 J5 36 91 98 48 10 TZ. Jis 416 J18 420 J24  J28 Jaz
Cale'd Standard 51 a1 51 49 a7 44 a2 40 32 38 33 33 3t 30 29 27 26 25
8 % § 1T & ;M .43 -8 W 25 35 40 45 50

Calc'd Metric
Hog2 98 46 J5. 46 JT. 48 g3 g0 J12 Ji4 418 19 320 24 I8 492

Front
Back i
Microcleanliness (ASTM E45) Microcloanliness {DIN 50502)
e e TIORNI BY ot i Mothod C(SAE J422) _MetnodE || K N .
AT AH BT BH CT CH OT DH 2By o SAM"B" SAM™D” s __o Tt Tt |
Oocarb _Grainsize E3g} M
Depth % of Diameter Austenitle  Ferritic L _Frequency Severity
3 2
Mgchanlcal Propertles (ASTM A370)
i oo oy e NEDBNe Reoporties el e o tardness
Tonsiie Strength  0.2% Yield Strength % Elong (27 % ROA  035% EUL Yield Strength _MR) _ (Surf

- —

Stast Dynamics - Enginoered Bar Areducts has 3 quality system in plece which has besn certifed 156 8001:2015 compliant, including PED cadificatiee.

cmme ecs
ASTM A322-13 --- UT Tested 1o ASTM A388 1/8FBH -~- UT Tested to ASTM A388 176F8H ~—- NACE MR-01-751 ISO 15156 -2009 —- ASTM
ATS1-143 — EAF, VTD, 10x14 Bloom, AR, N, Q&T, MS, SR, UT —— DIN EN 10204:2004 Paragraph 3.1~ AP 16C dtd 1/29/19¢3 Reaffirmed 2001
— AP| 15A did December 2004 «— ASTM E112 - ASTM A304-16 ~- Crossroads 41FINQAET L8O R.11({excid AMS278C) -~ ASTM E10

Condition: Normalize. Quench, Temper, Straighten, Stress Relieve, Chamfer, immersicn UT UT: Passed Ultrasenic Inspection
| hareby certify that the content of this report is correct and accurate, and that afl tests o SR
and operations performed on this material wars in compliancs with appticabla material o s
spacifications snd purchaser designated requirements. sk
Jonuthen Vallosic - Rolling Milt Metakurgist (ES)

Any alteration to this repert voids Stesl Dynamic's warranting of tosults. No weld repalr hes been ptdemwd on tliis material. Thig material is not radicaciive and has
not been exposed to radicactvity while undar the controi of Stoe! Dynamlics. This material has notbasa exposad 10 mereury while undor the control of Steel
Cynamics. Unless otheraise noted, this material was melted, continuatly east, and rolied in tha USA; wi alt testing performed by Stmel Dynamics.

Page10f1 Steel Dynamics Rev Level 1(108] - 084 refieve_oA




c?\} Steel Dynamics, Inc:

Eaglewared Bar Procucts Oivislen

Certified Material Test Report

Heat Treatment Addendum
Cert#; 208224 Mill Order : 1812387 Hést# : A184253
Work Order : Sales Order: 205%98-1

Load #: 316582 Referenco # :

Referonce Dese ¢

8020 N. County Road 225 East
Pittsboro, IN 45167

Phone: (317) £32-7000

Fax: (317) 892.7285

Issued : 72/18/2018 10.27:18

Custemer: Crossreads Steel Supply, Ir PO #: 2213

End Use :

Size: 4" Shape: Reund Grade : 4130 Length : 20" 1*
Nomalize = Austenitze =~ QuenchMedla =~ Temper _Stress Ralieve
Time Temp Tmo Temp Type Tme _ Tomp _ Time Temp _ Time Tomp :
SOhrs 1650 F 3.0 hs 1800°F  Water 15min 85:91°F 6G.0hrs 1225°F 40hrs 10580 F
' Fumaces are calibrated to APl BAARNEX M, and use atmospheric thermoceuples.
" QTC is 12° prolongation from lengitucinal crientation machined to'a §.503" bullonhesd for tensite,
Charpy ! t (ASTM E23) {v- 10 Impact Energy (1t-lbs) Lateral Expansion {0.601%) % Shaar
Sampie IC Orientation  Location Temp{F} 1 2 3 Avg 1 2 Do B e Avg
40200 Longitudinal Mid-Radiue Q1 <75 45 56 38 a7 25 33 22 27 2C 20 20 20
40500 Longitudinzl Mid-Radius Q1 -75 58 &0 46 58 39 43 30 37 20 20 20 20
40700 Longitudinal  Mid-Radivs  Qf -75 43 47 <2 45 25 24 25 20 20 20 20
Hardness (ASTM A370)
Sampla iC _Locaticn kB Re
40200 Mid-Redivs  Q* 224 17
40500 Mid-Racdivs Q1 226 18
40700 Mid-Radius Q1 226 17
Surface Hardness (ASTM A3T9)
Sample IC ___Location H3. Re.
02 Surface Q1 224 18
405C4 Surface Q1 221 18
40704 Surface QI 225 19
Tansile (ASTM A370)
Sampla IC Odentation Location __Yensle  0:2% Y _HRCA  RE@Y
40200 Longitudinal Mid-Radivs Q1 104,600 psi 79,800 pui el 70 25
<050C Loagitudina! Mid-Radius Q1 105,200 s 80,600 pai pi 66 25
40700 Lonmgitucdinal  Mid-Radius Q1 105200 psi 80700 psi psi &9 25

| heroby certify that the content of this report Is correct and accurate, and that all tests

and operations performod on thls matorial were in con
specifications and purchaser designated requirements,

f
ome

with applicab!

materkal

"ol A o L
Jonfahan Veliosls - Bar Flnishing Matallurgist

L

' Any alteration to this report volds Stoel Dynamic's warranting of results.

Pagetoft

Steei Dynamics Rev Lovel 1{108] - 350



Order No.: 362872

TEXAS HEAT TREATING, INC. 3
AT CERTIFICATION Date: 10/30/2020
(972) 263-9766 Phone Page: 1 of 1

(612) 238-0408 Fax

To: SHORT BIT & TOOL CO. Purchase Order No.: THT-A18448
225 GOLD STREET Material: 4130
Customer Spec
GARLAND TX 75042 HRC 32-35, Per P.O.
Quantity [ Part Number / Part Name / Part Description | Container Pounds
45  23/8PAC Metal Pan 3 540

3" 4130 tool joint

Tﬁarden at 1,550°F for 2 hours. Oil quench.
] Temper at 1,000°F for 3 Hours. Air cool.
] Temper at 1,050°F for 4 Hours. Air cool.

Insp. Type Scale Minimum Maximum Insp. Type Scale Minimum Maximum Value
ustomer Requirements: Results:
arface HRC 320 35.0 Surface HRC 343 349
ethod: E18 3 Pieces Inspected, Date Tested: 10-29-2020
ansile Strength KS! 0 156.0 Tensile Strength KSI 154.8
ethod: E8/8M Date Tested: 10-30-2020

"4 Strength KSI .0 Yield Strength KSI 138.3
_ort Values 0.2% Offset
. Elongation % % Elongation % 20.6
eport Values 1" Initial Gauge
, Reduction in % % Reduction in Area % 61.0
eport Values 0.253" Initial Diameter

IPORTANT STATEMENT:
| test specimens and testing conforms to applicable ASTM Standards, unless otherwise specified per

ritten customer requirement. Reported values apply to the sample(s) tested and/or inspected and are
ot necessarily indicative of the quality of apparently identical or similar products and does not

«tend to the lot or batch from which the tested components were drawn. The information in this
etallurgical report is intended for the use of Texas Heat Treating's client and may not be published

r reproduced except in full without Texas Heat Treating's expressed consent. Texas Heat Treating
~cepts no responsibility or liability for results due to non-representative test items, improper
ampling, insufficient testing or misinformation. Material submitted to metallurgical lab will be
iscarded after 30 days, except by prior written agreement.

Willial'n‘ﬁwqe(eédk-:—;aj‘/'/

Quality Representative
Texas Heat Trealing

All Rights Reserved C.0.0. US.A.









