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S [\ _gi—TECHANE fnc. {: Titanium Specialisls)
f.0. Box 69, Y Stacevm Dessy, PA 15627 e :
Prowe: 724/634-2718 m Fax: 724/684-030% ] & TITANIUM

T’TAN’UM www.tsititanium.com SIIES. CONERNO

# FORGING, ROLLING

Page 1 of2

SOLD TO: CERTIFICATION
Titanium Metal Supply, Inc. Date: March 29,2012
12215 Kirkham Raad Cust PO No,: 11-3788, ltem # |
Suite 300 TSEPO No.: 11-3818
Poway, CA 92064

GRADE SIZE /| QUANTITY MELT SOURCE/HEAT NUMBER

Ti 6Al-4V 0.8125" Diameter Timet Nerth American Oper.

112V Lbs. 08040DD
SPECIFICATIONS
AMS=49285 R ASTM B348-11 Gr. 5 AMS-T-9047A
AMS-4967K MIL-<T-9047G Am2 Not.ly did. 218193 AMS-6931B,A
HEAT TREAT CONDITION

Annealed per AMS-H-81200C: 1300F, 1.75 houvrs at temperature, followed by air cooling

TSI Titanium is Nadcap accredited for Heat Treating and can-be found on the Nadeap Qualified Manufacturers List .

METALLOGRAPHY

Macro and micro acceptable perapplicable specifications. Alpha case free:

NON-DESTRUCTIVE TESTING

Immersion ultrasonic, including circuniferential shear wave, acceptable  AMS-2631D CL. AA Gr. 2
per:
AMS-STD-2154N/C Type 1 CL. A4 MIL-STD-2154 Type | CL. AA

NAS 824 Rev. 1 Gr. A

COMPLIANCE STATEMENTS

No weld repair performed.

No exposure to radicactive materials.

Mercury free during processing.

Material Safely Data Sheet {MSDS) available upon request.

Ingot Chemistry performed by Timet. Melt method EB+VAR.

Final Product testing performed by WMT&R, Inc.

UT performed by Wesl Penn NDT,

Bar Product was produced.on rolling mill.operations from ingat through final mill size.

Product conforms to the technical requirements of the specification(s) and 1o the requirements of the purchase order.

Melted and manufactured in the United States. Product complies with DFARS 252.225-7008,252.225-7009, and 252.225-7014 AlL.1

This cerlificate shall nol be reproduced, except in its entirety, without the written approval of TechSpec, Inc. The recording of false,
lictitions, or fraudulen! statements and entries on this document may be punishable as a felony uider Federal statutes:

Registered [SO 9001/ AS9100 Company TSI 16-0007/1/10
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SOLB TO: CERTIFICATION
Titanium Metal Supply, Inc. Date: March 29,2012
12215 Kirkham Road Cust PO No.: 11-3788
Suite 300 TSEPO No.: 11-3818
Poway, CA' 92064
HEAT NO.: 08040DD CHEMICAL ANALYSIS - WGT%
B Mn p B Si Cr Ni Cu Mo W Fe
0.033 <0.01] 0.15
0.033 <001 0.14
Co Ti Al v N Zr Sn B (0] H Y
T BAL. 6.48 3.74 0.006 0.0002 019 0.0003¢ |.<0.0005
B BAL. 6.46 376 0.004 0.0002 0.18 0.0002 <0.0005
Hydrogen from final product:. (1) 0.0006 (2) 0.0006 (3) 0.0006 Beta Transus: T+ 1850F; B - 1843F
PHYSICAL ANALYSIS
UrTs 2% YS % ELONG Stress (PSI)
PSI PSI Elong 4 D Elong5D % RA Hardness Temp (F) Time
1L 136,100 146,700 18.0 14.0 5070
2L 157.100 145,600 18.0 14.0 48.0
3L 158300 147,700 17.0 14.0 51.0
4L 158,100 149,700 17.0 140 52.0
5L 160,200 150,300 16.0 14.0 49:0
61, 159,200 150,100 15.0 13.0 48.0
M 157.000 147,500 17.0 14.0 50.0
8L 161,000 150,300 16:0 14.0 52.0
9L* 169,400 152,300 16.0 13.0 530

*AMS-4965K and AMS-4967K data from lab heal treated sample, Aged 1000F for'4.5 hours.

3-Za-17

Joseph C. Janke - Quality Assuranee Technician

This certificate shall nol be repraduced, except in its enlirely; without the written approval of TechSpec; Ine. The recording of false,
fictitious, or raudulent stalements and entries on this document may be punishiable as a felony under Federal statules.

Registered 130 9007/ AS9100 Company

TSI 16-001 7/1/10




" WEST PENN

Tesrive Grour

Ultrasonic Inspection Report

TechSpecnc.
718 Y Street
Derry, \PA 15627

PO 18666
8125 Tis-4

Order#.11-3818/11-3999

Heat# 08040DD
NetWeight 2219

Type of Test:
Specifications:

Procedure:
Acceptance:

UT Immersion

1010 Industrial Bivd.

New Kensington, PA 15068
Ph 724-334-1900
Fax724-334-9785
info@westpenntesting.com

Report 10937
WO 51856
1/31/2092

AMS 2631 Rev D Class AA Grade 2, MIL-STD-2154, Type 1 Class'AA, AMS-STD-2154 N/C Type

1'Class AA, NAS 824 Grade A

CLI-1045 Rev.7

CLI-1045 wishears Rev 7 Class AA

Total Pieces Pieces Pieces Reason for
Inspected Accepted Rejected Rejection
192 192 Q ¥

The recording of false, fictitious or fraudulent statements or entries on this document may be punishzble as a felony under Federal Statutes including
Federal Law, Title 18, Chapter 47.
During the lestand inspections, the products furnished against this order have not come in direc!t contact with mercury of any of its compound nor

with any mercury-containing devices employing a singie boundary of containment.

Inspector:

D. Dosch UT Level 1, L. Peklansky UT Level 2
Inspection Date(s). 1/30/2012

Respecifully submitted,

Apbcfl RS

Albert R. Fletcher, NDT General Manager
WEST PENN TESTING GROUP, INC.



Titaninm Metals Corporation Approved Certificate

TiM

900 Hemlock Road, Morgantown, PA 19543
Telephone (610} 286-6100, Fax (610) 286-3831

CERT ID PURCHASE ORDER SOLD TOCUSTOMER
08040DD 17353 Tech Spec Inc
I5-JUN-201] 19:15:09 GMT Y Street, Derry, PA 15627
HEAT NUMBER GRADE SHIP TO ADDRESS
08040DD TIMETAL®6-4 Tech Spec Inc

Y Street, Derry, P4 15627

PRODUCT DESCRIPTION
30" SQ EB+VAR INGOT
INGOT- LENGTH: 111" WEIGHT: 11995 Tbs

DELIVERY CONDITION.
AS CAST, TOP CHAMFERED and LOCALLY CONDITIONED

Specifications

This material complies with the chemistry, melting/processing and quality requiremenis (as applicable) of the following specifications:
AMS 4928 R

AMS 49657

AMS 49671

- AMS 6931 A

AMS-T-9047 A

ASTM B 348 -10 Grade 5

DMS 1570 C

MCL F-17 03/05/10

MIL-T-9047G Am 1 &2 Composition §
PWA 300Rev BT

S-1000 02-¥ar-10

§-400.10-Oct-08

Melr Method Melt Date Melt Location Melt Country of Origin
EB+VAR 23-MAY-2011 ~TIMET - Morpaniown, PA, USA Us

Compliaiice Statements

L During the manfacturing process, this material has not come in contact with mercury or radioactive luminescent materials; as
such, it is certified to be free of mereury and radioactivity.

2.0 This certificate applies to only material from ihe beat number shown above.

3., Material manufactured in aceordance with TIMET Morgantown recipe SR800.

4. Parymaterial bave been confrolled to P&W requirements for LCS per P&W-MCL Manual Section F-17 and fegnirements of MCL

F-65.

Meli sonrce in compliance with DFAR 252.225-7014 Aliernate 1

GEAE Code: T0O997 per GEAE S-400) requirement.

Chemistry is reporied from top 16 bottom in the as cast positions.

The raw oaterial used for this heat was comprised of 25% Titaohum sponge.

The following TSI TITANIUM Quality Clatses apply: 4.1, 4.2/4.3,4.4,4.5,4.6,4.7,4.8,4.9,4.10,4.11, and 4.12.

The product being certifiéd 1s'a 30 inch diameter Standard Quality EB+VAR ingot.

1o 0 o

A
=

@ ae ‘g’ Ot Tosiog Lrboorosary TS tes vport shall not be reproduced except in filll, without the writto approval of TIMET)
5 ESOAEC 17025 1
The inlentional recording of false, ficlitos, or fraudulent siatements of cotnes on the certificate may be punished

as o felony under federal law
REGISTERED 150 85001/AS9100 FACILITY

Firstin Titanium Worldwide




Titanium Metals Corporation Approved Certificate

900 Hemlock Road, Morgantown, PA 19543

Telephone (610) 286-6100, Fax (610) 286-3831 Page 2 of 2
CERT ID PURCHASE ORDER SOLD 10 CUSTOMER
08040DD 17353 Tech Spec Inc
IS5 JUN-2011 19:15:09 GMT .Y Street, Derry, PA 15627

Inpot Chemical Analysis

(Weight percent)
Unless otherwise noted; Ingot Chemical Analysis performed at Morgantown Procéss Lab, 900 Hemlock Raad, Morgantown, PA, 19543, USA

Sample ID Sn Pd Ma Nb Zr Cu Fe Mn Y

Min Tim = X . . = s - = 350

Max Lim 0.100 0.100 0:100 0.100 0.100 0.100 0.30 0.100 4.50

TOP 0.011 <0.005 0.012 <0005 0.011 0.011 0435 <0.005 3.74

BOTTOM 0.011 <0.005 0.012 <0.003 0.011 0.009 0.14 <0.005 376

Sample TD Si Al C ¢) N Ni Cr Ru B

Min Lim - 6.00 0.020 0.i6 s = - ” -

Maxiim 0.10 6.75 0.045 0.20 0.050 0.100 0.100 0.100 -

TOP <0.01 6.48 0.033 0.19 0.006 0.017 0.009 <0.005 0.0002

BOTTOM <0.01 6.46 0.033 0.18 0.004 0.017 0.608 <0.005 0.0002

Sample ID Y Cao OT-64 BT H

Mio Lim - - - 3 -

Max Lim 0.0050 0100 0.400 - 0.0125

TOP <0.00605 <0.005 0.101 1850 0.0003

BOTTOM <0.0005 . <0.005 0-098 1843 0.0002

Chemistry Statements

1. Method of Analysis: Carbon detarmined by combustion per ASTM E1941; Nitrogen, Oxygen and Hydrogen by inert gas fusion per
ASTM F1409 and F1447.

2. Method of Analysis® Copper and boron by atomic gmission spectrometry and all other elements by x-ray fuorescence
spectrometry:

3. Balance Titanfum
4 Total residuals are stated as O7-64. ;
5 BT{BeiHTra:sus)isacalaﬂatﬁdvalucandmportsdindagmsF.

Resuhis are from TIMET Quality: Conirol Records an
Sales Ouder 5 206469 kem # 20

" @99@«)3 e AN Rk

@ Aecreding, Tl This 1est report shall not be reproduced except in full, without the written approval of TIMET.

mp osee 17 The inicational recording of false, Hiotitious, or fraudulcot statemeals or eutrics on the certificate muy be pumished
as 1 felony under federal faw
REGISTERED IS0 900 1/ASH100 FACILITY

Firstin Titanium Worldwide
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