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Certificate of Conformance

Serial Number Size Type Steel or Matrix Shank Diameter Bore
N-220 5.875”" x 4.750” XDS Matrix

Component Material Vender Lot or Heat Number

Blank 8620 Steel RHW B14472

Hard Powder WC HMP 1874

Soft Capping Powder W2 HWP 2022

Tool Joint 4140 Steel ' RHW D1712717

MIG Weld

WP Tube

Inspection

Diamond Grinding To Size 5.875" x 4.750"

Weld MPI Alan

Thread Gaging .620” stand-off 2 3/8 PAC

Signed By: %

date: gN 72- w/g
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Short Bits
VICKIE E MAIL 04-12-18
PWMPQ10

MP MATRIX POWDER H

Total Carbon (Tc J

; 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 8.0
-80 + 120 13.0 170
=120+ 170 13.0 17.0 15.6
=179 + 230 13.0 17.0 15.4
=230+ 325 13.0 17.0 14.5
=325 29.00 37.00 32.1

Appat D J B212 E

Tap Density ASTM B527 (g/cc) 9.2 10.4 10.1
Hall Flow Rate ASTM B213 (sec/50g) Must Flow 13.4

Matrix Powder Work, LLC Confidential
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Wear Resistance Specialists
Title: MATERIAL PROPERTIES CERTIFICATION

CUSTOMER: SHORT BITS

CUSTOMER PO#: 6000959

ITEM ID: PWCTPMO002

ITEM DESCRIPTION CTPM CRYSTALLINE W 80 X 325 MESH
ITEM LOT # MPW2022

DATE 7/13/18
WEIGHT 100.0 LB.

CHEMICAL COMPOSITION

(Weight Percent)
Element Minimum Maximum RESULT

Tungsten (T) 99.90

PRODUCT SIZING
(Weight Percent)

Minimumm Maximum RESULT
(U.S. Standard Mesh per ASTM B214)
+80 = 5.0 0.9
-80 + 325 = - 98.4
=325 = 10.00 0.6

PHYSICAL PROPERTIES

Testing Procedure Minimum Maximum RESULT
Apparent Density ASTM B212 (g/cc) 7.2 8.1 7457
Tap Density ASTM B527 (g/cc) 9.2 v 10.4 10.4
Hall Flow Rate ASTM B213 (sec/50g) Must Flow 11.5

Surface Engineering 7/16/2018 l1of1
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THE NON FERROUS SPECIALISTS SINCE 1896

330 Belmont Avenue, Brookiyn, NY 11207-4000 U.S.A
tel:4+1.718.342.4900 fax:+1.718.342.0175

Belmont 4.,

Certificate of Analysis

July 27, 2018
To: Short Bits & Tool Customer Order No: Phone/Vicki
225 Gold Street
Garland, TX 750426648 USA Customer ID: SHORTC
Sales Order No: 31363
 Material: 4483D — — —  BELMONT Virgin Grade Binder Atlogy — — e S R e R 3 i

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.

""" T Sy

| QC Administraot METALS
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2B 3CMHBesteel | MATERIAL CERTIFICATE | ™ pasmsnsmney |
522, Oehang-ro, Gunsan-si, +82-(0)63-460-8114(Repres.) (SRR
Jeollabuk-do, Korea (573-711 FAX :+82-(0)63-460-8423
¢ ) ACCORDING TO EN10204:2004. Type 3.1 ©
Date 1 2014-01-22 Specification
Cert. No. : 201401-013314 Steel Grade . 8620H Size (Inch) : 6
Cusomer  : DS} Shape of Product : Round Bar Length  (mm) : 7,000
HeatNo. : B14472 Delivery Condition : As Rolled Weight  (kg) 21,794
Serial-No. Melting Process : EAF-LF-VD(RH)-CC Quantity  (pes) : 21
__________ o St SVCBEM COMBRISOROE JO L b S A DR T
"'sl"’:;l‘:’" C 4 & oM o: B LS L6 B G M bV b s )W i Ca i DI ! P+S | ; ;
, '"x'iéé"{"Qidé";’_'§i66";r';12)111)'";'_kibbb":"?iéé":""x‘idni_":r"x_i(}ﬂ"{“’;i«ié":'_3<ibbi1":r"x]bbb":r_;11)116"?_'§i66"f"£i66""?'x'i6666":""Qiéé":"%lbbb":r ______ K-oxhik e
TR S ey g g g A0 poAC g e g i : E i ; | i E 5 E
i Max | 2 3.---;-_.3,5_-__5___9_Q--_L___2_5____L___2_5.-__:,___3_5____L___ZQ__-L_-_6_Q___L___2_5_-__1,---5_Q___!, ________ [ I Bl RO LI ve A0 o I habile So
Result 19, % 75 4 90 .0 04 0 91 . gm0 65 1 s 1 90 A8 4 i ol T T T T ! !
Tspection | e Hadenabllity(End Quenching Method) HRC, 1/1GInch , ASTM A 2S5
Ttems L. 2 | & ¢ 4 v 8 V6 (FVW P9 A0 ;I f @ 180 14 L 05 %L i8 g P2 24 126 28 U301 3:
. B T ST S e SENS® Tack NENS N ESRN i IS0 TR M T e i T S B e e
S O b i sy e P Eo A L e L L g e L N A L . B i Ll IR L I e T
Result 44:43:40'33:27:23:22721-20:20T19718717T17717TlsT16715?15714":’14?13;13:13
el b i et s it el WO ASTMUERS) T e e e e
ltems A - A®) - BM : BEH | Cm ¢ c@ | pmM | D@ | : g :' : ! :
Soe, | Min- : : E ! { i ; : E E Z i E :
et RS M R SN (R TN EY N I R T DY I N N sl B W N SN SR
Result NS R e e R L T e ; ] v i ] £ ;
Inspection | C Tensle Test (ksi) (ASTMA370:12 12.5mm dia fongitudinal test) (Sample Location : 1" Below of Sface)
Ftems 18 : YS . EL(%) | ROA(%) | ?
| Min. : E E : :
A SR b e femtllealie. P bl ST
Result 8545 4927 ' 2297 14446 | H
Inspection | _______Austenite Grain Size (ASTM EL12-12) | Inspection | | Decarburized Layer (mm) (ASTM E1077-01) | Inspection | GasAmalysisppm)
Ttems ' ' Items DM-T ! i a Items 0, ; H: :
& ! Min. 5 : : 5 ¢ Min. : : s ! Min. ' '
_____ Somnb S MRkl T e 0 D B B S e w2 SR el S BUE IS
Result 7.0 ; ! Result 26 : ; Result 7.77 i 50 :
We hereby certify that the material described herein has been made in accordance with the rules of the contract. Cerdtied by 5: VJ\ }/0?_
Our quality system is certified in accordance with ISO/TS 16949:2009 by KSA
Manager of Quality Assurance Dept.
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m S7ee/ ] SeAH Besteel M ATERIAL CERTIFIC ATE TEL : +82-(0)63-460-8573, 8572(QA)
522, Oehang-ro, Gunsan-si, +82-(0)63-460-81 14(Repres.)
Jeollabuk-do, Korea (573-711) ACCORDING OB O 1 ] FAX : +82-(0)63-460-8423 Page 012)
Date ;. 2014-01-22 Specification : : = L
Cet. No.  : 201401-013314 Steel Grade . fg2on T Size (inch) : Bo g =
Customer Shape of Product : Round Bar Length  (mm) : 7,000 K
HeatNo. : - 4 Delivery Condition : As Rolled Weight (kg) 21,794 %
Serial-No. Melting Process _: EAF-LF-VD(RH)-CC Quantity  (pcs) : 21 [m] e
Inspection | Macro Structure (ASTM E381-01(2012), Plate ) | Inspection: | ... . ] ReducionRatio | Inspection | Sudaceluspecion(mm)
Items SURFACE ! RANDOM :  CENTER Ttems i i Ttems i v
¢ Min. .‘ : | Min 6 ' : . ! Min. : !
| Seee i max. | T e ek R S aad N s M| SR SR
Result o 0L, G e e e T AR RS PASSED 1 v
Inspection | Ultmsonic Test (ASTM A388/A388ME11 Inline UTmax dmm FBH)
Items ! 1
P Mi .‘ '
el 5T NP Tt i
Resut | PASSED 1 T AR

<<Remark>> * Steel Making Process : EAF-LHF-VD-CC Bloom
* Bloom Cast 390mmx510mm, Double EMS
* No mercury contamination, Non radioactive, No Weld Repair
* Acc. to EN 10204/3.1B
* Acc. to ASTM A29/A29M-12 Imperial, ASTM 576-908
* Macrostructure : ASTM E381-01(2012)
* Austenite Grain size : ASTM E112-12, * Decarburization : ASTM E1077-01
* Non metallic Inclusions : ASTM E45-13 Method A
* Mechanical Properties : ASTM A370-12/ YS 0.2% off-set, elongation in 50.8mm gage
* Hardenability : ASTM A304-11 and ASTM A255-10(Calculated Value)
* UT test: ASTM A388/A388M-11 and EN 10228 class 3 (Calibration to 4mm FBH)

* SPEC NO. : DSI-29 (RE-APPROVED DATE : DEC 03 2013)
*MADE INKOREA / *P.O#: 1103119535

We hereby certify that the material described herein has been made in accordance with the rules of the contract, Seflelby 5 [/J_ ,/0 W—»
Our quality system is certified in accordance with 1SO/TS 16949:2009 by KSA

Manager of Quality Assurance Dept.




