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i

(To) S S 7 590" " 5.65

Total Carbon

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 + 120 13.0 17.0 15:5
1204 170 13.0 17.0 14.7
=170 +.230 13.0 170 15.1
=230 =+ 325 13.0 17.0 15.7
“325 29.00 37.00 33.2

Apparent Density ASTM B212 (g/cc)

1.2 8.1 7.2
Tap Density ASTM B527 (g/cc) 9.2 10.4 10.3
Hall Flow Rate ASTM B213 (sec/50g) Must Flow 12.8

Matrix Powder Work, LLC Confidential
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MATRIX

WDER WORKS
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o

Tungsten (W) 99.5 « 99.99

+80 ' - 5.0 2.0
-80 + 325 . : : 94.7
-325 - 10.00 3.3

Apparent Density ASTM B212 (g/cc) 9.2 :
Tap Density ASTM B527 (g/cc) 9.0 10.5 10.4
Hall Flow Rate ASTM B213 (sec/50q) Must Flow 10.7

Matrix Powder Work, LLC Confidential




M ETALS |INC

THE NON FERROUS SPECIALISTS SINCE 1896

330 Belmont Avenue, Brooklyn, NY 11207-4000 U.S.A
1el:+1.718.342.4900 fax:+1.718.342.0175

delmont -,

Certificate of Analysis

January 16, 2018
To: Short Bits & Tool
225 Gold Street
Garland, TX 750426648 USA

Customer Order No: E Mail/Vicki

Customer ID: SHORTC

— = ——  — ——— ——— Sales Order No: 30087 —
 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 METALS, INC.

BELMONT

R+

QC Administraot

METALS
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| Sold Tou Shp Tor
:
|
) Custemaer P.O.] 207281 ' Sailes Orday | 1078814
| Proguct Srovp | Special Ber Gualily Pag Number] 30008D00240MKED
| Grada ] ASTM AZ22 8R20/8620M; AZS, A304 Loty | KMIRI0I0A5080
Size | £ {8.0000) Round HealiD] MI10304508
Preduci | 8* Rourngd 20° 8820-CIRS B.L Number | G1.214104
Deseriplion | 8820-CARS ivad Numbar | B1-100828
Cuslomes Spec Customer Part ¥
3 haeaay vestly that e matenal ¢osanabod hereln bas bann g & 3 with tha BpAcificatans aod % vl abova nad At it satistes INse saguimments.
£ My o 8 B Cu Ni Cr Mo v A B8
021 % 5.85% 3014% 0.0523% 6.21% 8.23% 2.42% 0.45% 0.24% Q0% 0.022%  G0B02%
Sn ki Ch Co Ca P b
0 ODEY £.002% 0.002% 0:000% 0.00085% 0.000% 1.1 ppm
Of valug: 2,15 Finze Graln § or inar
Simulated Hargepalii d
J1§ 42 33511 Wl B I BTFTIE TR I a2 s ]aaisie] e s o Tdzz 1A TJzs {J2a 1J3n | 432
45 1 45 | 42136 131 |27 {25 124 123 (22§21 {20} 20 |19 49 148 { 18 {17 | 17 |16 | 6118 { 185 1 18
Bdnell: 180.0000hn Reduction Ralle 5.1 1
ASTM E4S ?&ﬂ?hud A ; .
Swados T-05 H:0.5 Auming: T:9.0 H:00  Sificates: 100 H: 00 Globular: T:4.0 HILO
Specification Commenis: BAE, LMF, VID, CONTINUOS CAST FULLY RILLED CAPASLE OF MEETING 8381 COSIRS CAPARLE OF MEETING E45: A-THIN
"5 A-HEAYY 2.0 BTHIN 2.0, B HEAVY 1.5 C-THIN 2.0, C-HEAVY 1.5 O-THIN 2.0, D-HEAVY 15
N
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2. Mo meruty, Mermury COMPULNGS OF IMErcury conlam cavices vame inlo cm!m.i with {nds product.
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( SH5E09 (
Bentoler Steel/Tube GmbH '
BENTELERY
33043 Paderhorn
‘Weutschland
Tel.: +49.5254.81-0 Fax: +49.5264.13666 Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 55-816835/001/P Prif-Nr.: Blat: 1/ 4
INSPECTION CERTIFICATE EN 10204-3.1 ' Document N°;= Inspaction NQ-: Page:
CERTIEICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
EN 10204:2006-01 Kunden-Bestell-Nr.: BST 46002104 Hersteller: Warmrohrwerk Dinslaken |
Bentaler Ste6lTube GmhH - Postfach 1340 - 33043 Paderborn - Deutsehisnd Purchase Order No.: Manufacturer: (CIN EN 1S 8001, 1SG/TS-16848 CERTIFIED 8Y TUEV NORD CERT) ‘
No. de commande du client: Producteur: (PED §7/23/EC CERTIFIED 8Y TUEV NORD SYSTEMS)
Benteler Avftrags-Nr.: 1508213 Herstellerzeichen: V
Benteier Order No.: Manufacturer’s brand:
Neo. de commande Benteler: Marque du producteur:
Versandanzeigen-Nr.: 6543483 Stempel des Abnahmebeauftragten: WA 1
Dispatch Note Na.: Stamp of the inspection representative: 1
No. d'avis d'expédition: Poingon du controleur: f
Produkt: NAHTLOSE STAHLROHRE Stahlerschraetzungsverfahrens  ELEKTROSTAHML ‘
Product: SEAMLESS STEEL TUBES Steelmaking process: ELECTRIC FURNACE |
Produit:  TUBES D' ACIER SANS SOUDURE Procéds d'laboration de I'acier: FOUR ELECTRIQUE ‘
Lieferbedingungen: AP Spec. 5CT Ninth Edition, July 2011, Errata 09.2012 {
Terms of delivery: l
Conditions de livraison:
- MaRe - Toleranzen: API Spec. BCT Ninth Edition, July 2011, Errata 09.2012
Dimensiong-tolarances: 1
Dimensiong-tolérances: L
Stahlsorte: {GRADE P110 [
Steel grade:
Nuance d'acier: l
Lieferzustand: Q ‘
Dalivery condition: ’
Ftat de liveatson: |
Produktkennzeichnung: FK: Coloured rings: one white,at the same end as the marking ’
Product marking: £S: BENTELER SIGN API 5CT-0194 AP SIGN YEAR/QUARTER FE DIMENSIONS LB/FT PSP TEST
Marquage tu produit: PRESSURE D WA HEAT-NO.
AEZ = Atztintenbeschriftung, Etching Ink marking, Gravure al'encre . FK = Farbkenpzeichnung, olour marking, marquage par couteur . 78 = F eing, paing illing, marguege par peimure . FSD = Farbstrahldrucker, Colour jet printer, Imprimente 3 jet d'encre de
couleus . LK = Laserkennzeichnung, Laser matking, Merquage laser . PKE = Euikentenkennzeichnuag, lag marking, macquane sur éliqueste . PS = Prigestempel, die stamp, marguage pal p ingonnage . 15 = T bhiksnnzeichnuig, Ink jes spray marking, imprimante & jet
d'encrs .




CERTIFICAT DE RECEPTION EN 10204-3.1

Benteler Steel/Tube GmbH X
Postfach 13 40 ; V
33043 Paderborn BE"TELER
. Deutschland
Tel.: +49.5254.81-0 Fax: +49.5254.13666 _ Steel/Tube
ABNAHMEPRGFZEUGN[S EN 10204-3.1 Dokument-Nr.: 65-816836/001/P Priif-Nr.: Blatt: 2/ 4
INSPECTION CERTIFICATE EN 10204-3.1 Document No.: Inspection No.: Page:
No. du decument: No. du certificat: Page:

Pos. Stlick Mafe Lange Gewicht  Schmeizen-Nr. Priifdruck Rohr-Nr.-Gruppe Vielfachlangen
ftem Nurnbar  Dimensions Length Whaight Heat No. Test pressure Tube numbsr group Muitiple lengths
Poste Nombre Dimensions Longueur Poids No. de coulée Pression d'épreuve  Série de no. des tubes Longueurs multiples
feet feet Ibs Psi s
0001 128  MB,780W o.p. *l0.312" WT 4396,33 80954 585809 9600 5
34 FT - 36 FT

Schmelzenanalyse (%] / Heat analysis (%] / Analyse sur coulée (%]

Pos. Schmelzen-Nr, C St VIN p L CR MO ] cu AL

ftem Heat No. !

Poste  No. de coulée

000L g&&%&&ﬁﬁ 3;7 0,310 G,260 0,74 0,008 0,002 1;01 0,04 04,18 0,14 0,035
Produktanalyse [ %] / Product analysis [%] / Analyse sur produit (%]

Pos. Schmelzen-Nr.

ltem  Heat No. Cc Sl MRN P S CR MO i cu AL

Poste No. de coulée

0001 585809 0,310 0,240 0,4:%5 0,004 0,003 1,02 0,05 0,14 0,33 0,035

0001 585809 9,300 0,230 0,78 0,005 0,003 1,02 0,05 0,14 (o5 12} 0,035

Prifergebnisse / Test resuits / Résultats des essals

Die Rohre sind auf Dichtheit gepriift durch: Hydrostatic test: acc. to APl 5CT, holding time min 5 seconds, Test PASSED
The tubes have bears submitted to a leak tightness test by: pressure/Time-record

Les tubes ont passé un contréle d'étanchéité par: )

Drifttest: a00. to APl BCT, mandrel diameter = 1D - 3,18 mm, over the whole tube iength; Drift PASSED
Drift test: mandrel diameter: 127,000 mm; Drift mandrel length: 182,0 mm; Drift mandrel

Comtrdle avec un mandrin: diameter: 5.000 “; Drift mandrel fength: 6 "

Die Rohre wurden zerstorungsfrei gepriift: UT-Jongitudinal imperfections: acc. to API 5CT: Outside notch depth: 5,0 %; Inside PASSER

The tubes are non destructive tested:
Les tubes ont passé un essai non destructif:

notch depth: 5,0 %; Notch length: 50,0 mm; UT-transv. imperfections: acc. to APl
5CT; Qutside notch depth: 5,0 %; Inside notch depth: 5,0 %; Notch length: 50,00 mm;
Geometric inspection: with ultrasonic; wall thickness

Augensichtkontraolie: PASSED
Visual inspection:

Examen visugl:

MaRkontrolle: PASSED
Dimensions examination:
Vérification des dimensions:




Benteler Steel/Tube GmbH

Pastfach 13 40
33043 Paderborn

. Peutschiand
Tel.: +49.5254.81-0 Fax: +49.5264.13666

BENTELERY

ABNAHMEPRUFZEUGNIS EN 10204-3.1

SPECTION CERTIFICATE EN 10204-3.1

CERTIFICAT DE RECEPTION EN 10204-3.1

Dokument-Nr.:
Document No.:
No. du document:

65-816835/001/P

Ergebnisse der mechanischen Priifung / Resuits of mechanical testing / Résultats des essais mécanigues

Steel/Tube
Prif-Nr.: Blatt: 37 4
Inspaction No.: Page:
No. du certificat: Page:

Die Probennahme erfolgte an Vielfachidngen.
The sampling was carriad out on multiple lengths.
{'echantillonage etait realise aux longueurs multiples.

Zugversuch langs Streifenprobe / Tensile test longitudinat Strip test specimen / Essal de

traction longitudinale Bands decoupee sur tube

Pos. Proben-Nr. Schmelzen-Nr. Probenabmessung  Streckgrenze Zugfestigkeit Dehnung Einschnirung
itam Specimen No. Heat No. Specimen dimensions Yield strength Tensile strangth Elongation Area reduction
Poste No. de |'éprouvette No, de coulée Dimensions de Péprouv.  Limite élastique Résistance & la traction Allongement Coefficient de striction
Anforderungen RT 0,6 % Rm A2" % 1. Formel
Haquirements mm KSt KS! 1. Formula
Exigences 110-140 MIN 126 1. Formule
Q001 00000L 585809 25,40 X 8,50 126 136 . W 1) 13,00
0001 000002 585809 25,40 X 8,10 124 138 20,00 12,87
Formeln zur Dehnung [ Elongation forraula / Formuie de I'aflongemant
1. Formel METRIC FORMULA E = 1942,57 * A"0,2/U0,9
Kerbschiagbiegeversuch Notched bar impact test / Essal de flexion par choe (résifiencel [1 CHARPY_VI]
Pos. Proben-Nr. Schmeizer-Nr. Probenabmessung Probenlage Pritftemperatur  Kerbschlegarbeit  Kerbschiagzahigkeit Verf.-Bruchanteil
ftem  Specimen No. Heat No. Specimen dimensions Specimen position Test temperature Absorbed energy irmpact strength Shear fracture
Poste No. de |'éprouv. No. de coulée Dimensions de 'éprouvette Position de I'éprouvette  Température d'essai  Energie absarbée Résistance au choc Rupture ductile
Anforderungen Lénge Breite Hohe tangs (L) einzel  mittel einzel mittel einzel mittel
Requirements Length  Width Height tongitudinat {L) single averags single average single average
Exigences Longueur Largeur Hauteur jongitudinal (L) ' individuelle moyenne  individuelle moyenne individuefle moyenne
quer {Q) GRAD
mm mm mm sransversal (0] e J J Jlcm* Jiem? % %
55 5,00 10,00 transversal {Q) +0 MINO11
0001 000001 585809 55 5,00 10,00 Q +0 50
5,00 10,00 Sk
5,00 1G,00 a3 51
0001 000004 585809 55 5,00 10,00 Q +0 58
5,00 30,00 59
5,00 19;00 61 59




Benteler Steel/Tube GmbH

Postfach 13 40
33043 Paderborn

BENTELER V

Deutschland !
Tel: 149 B254,81-0 Fax: +49.5264.13665 Steel/Tube
ABNAHMEPRUFZEUGNIS EN 10204-3.1 Dokument-Nr.: 65-816835/001/P Pridf-r.: Blat: 4/ 4
INSPECTION CERTIFICATE EN 10204-3.1 Bocument No.: Inspection No.: Page:
CERTIFICAT DE RECEPTION EN 10204-3.1 No. du document: No. du certificat: Page:
Konservierung / Conservation / Conservation

outside surface varnished
wWarmebehandlung / Heat treatment / Traitement thermique

Hardening temperature: 870°C, Holding time: 1 min, Cooling: water / Tempeting temperature: 620°C, Holding time: 4 min, Cooling:

air
Vermerk / Remark / Remarque :

Certificate-Remark: The steel is produced in an electric arc furnace, ladle and continuous casting machine, argon purged. This

process is commonly referred to as "clean steel process”. The steel is fully killed.; Hardenability test: acc. to APLSCT, HRC

min = B2 X %C + 21, equivalent to min 50% Martensite fraction, Hardenability test after hardening., 1 messurement point,

messurement point: quadrant, 9 identations

Grain size: acc. to ASTM-E 112; Grain size and finer: 5

Verkiufer(in) / Sales persenel /Personne chargée :  Mr Storm, Tel.: 06254 81-204274, Fax; 204289

Dinslaken, 13.06.2014, TEL.: 02064.623-5360 FAX: 02064.623-5390 , i Abnahmebeauftragter

fnspection representative
Controleur

DR. BASEL KEITA / SEMIZ
Es wird bestitigt, dal die gelieferten Erzeugnisse den techn. Lieferbedingungen des Auftrages entsprechen, Dieses Dokument wurde mittels EDV erstelit und ist ohne Unterschrift rechtsglitig.
We certify that the supplied products comply with the ordar specification. This document was prepared by means of electronic data processing and is valid without signature.
Nous attestons gue les produits livrés sont conformes sux stipulations de i3 commancde.Ce document a été établi par traitement lecironique de I'information et est valide sans signature,




snteler SteelTube Gmbli

sstfach 1340 - D-33043 Paderborn
A +40.5254 81-0 - Telex: 936866

slefax: +49.5254.1 36 66

BEMNTELERY

Steel/Tube

bnahmeprifzeugnis EN 10204-3.1 / Anhang

ispection Certificate EN 10204-3.1 / appendix
ertificat de réception EN 10204-3.1 / appendice

albzeuguntersuchung:

Stahlsorte P 110

Dokument-Nr .
Document No.:
No. du decument;

65-816835/001/P

/ Semi finished product examination : Grade P 110 / Produit semi-fini: Nuance P 110

Anlage: 1
Attachement: 1

Schmelzen-Nr. Position Kohlenstoffanteil Hartbarkeit (min. Anforderungen) Hartbarkeit (IST-Werte)
Heat No. ltem % Carbon Hardenability (min. requirements) Hardenability (current value)
Coulée No. Poste % Carbone Trempabilité (exigence min.) Trempabilité (valeur réelle)
C (Gew.-%) API Specification 5CT /180 11960
HRC min = 52 x (%Carbon) +21
585809 1 0,310 37 50,3
ermerk / Remark / Remarqué

er Stahl ist frei von Quecksilberverunreinigungen.
1e steel is free of mercury contamination.
acier est libre des contaminations de mercure.

Dinslaken den ,13.06.2014
Tel. +49.2064.623-5360
Fax. +49.2064.623-5390

Contréleur
Abnahmebeauftragter
Inspection representative

DR. BASEL KEITA




