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Client Order 42622

-}hls-document contains privileged and confidential information intended oﬁlv far the client add'r'essed.
Use or dissemination by others [s strictly prohibited. If not the intended recipient, please notify sender.

RECEIVED 1 Section Bar Stock approx. 0.990"dia. x 8.100"Ig.

MATERIAL Ti-6Al-4Y
TEST TO SPECIFICATION A 28R

PROPERTIES AS SUPPLIED

Quantitative Analysis by XRF

Al 6.03 % 5.50 - 6.75
Fe 0.06 % 0.30 max.
Ti Rem. % Rem.
v 4.22 % 3.50 - 4.50
Y <0.0003 % 0.005 max.
Quantitative Analysis by Combustion
C 0.017 % 0.08 max.
Quantitative Analysis by IGF
H 0.0032 % 0.0125 max,
Quantitative Analysis by IGF
@ 0.152 % 0,20 max.
N 0.019 Y% 0.05 max.

Disposition of Chemical Analysis
Within Specification Lirnits
The < Symbol signifies not detected at the detectability limit indicated.
No other Elements detected by XRF in excess of 0.10% individually or 0.40% in the aggregate.



e,

Tension Test at Room Temperature

Tensile Strength 140 ksi

Yield Strength at 0.2% Offset 126 ksi
Elongation in 4D 16 %

Reduction of Area 45 %

Report Number

Report Date
Page
135 min,
125 min,
10 min.
25 rmin.

Disposition  Within Specification Limits

Metallographic Examination of Surface for Alpha Case
Alpha Case None Evident

Disposition  Within Specification Limits
Required: The praduct shall be free of any oxygen-rich layer such as alpha case or other surface contamnation,
determined by microscoplc examination at not lower than 100x.

Metallographic Examination for Structure
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Structure  Equiaxed alpha and elongated alpha in a transformed beta matrix wilh
no continuous network of alpha in prior beta grain boundaries,
Disposition  Within Specification Limits
Required: Microstructure shall be that structure resulting from alpha-beta processing and shall conforny te une of the

fallowing:

1. Equiaxedand/or clongated alpha in a transformed beta matrix with no continuous "obwork 0* 2l9ha a:

prior beta grain boundaries,

2. Essentially complete field of equiaxed alpha and/or elongated alpha with no continuous netwark ol dlj1e

at prior heta grain boundaries.

3. Partially broken and distorted grain boundary alpha with plate-like alpha,

A microstructure showing a continuous network of alpha in prior beta grain boundarics is not avceptahlo.
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This document, including all Disclosures and Limitations, constitutes the entire report of al| test

Cdp services and results. These tests were performed In accordance wit Client and CGperations Manual
i requirements, Signed by Eric E, Dirats, General Manager.




DISCLOSURES AND LIMITATIONS

This report is issued subject to the following provisions, toe ensure objectivity and freedom from
commercial influence of test results and testing services, for the mutual benefit and protection of the
client, public and laboratory,

Unless otherwise specified, all testing services were performed in accordance with the latest revision of
the Dirats Laboratories Operations Manual. The manual describes the operational system governing all
laboratory activities and provides the basic context for reading this repart. The Operations Manual 15 a
controlled distribution document, available to qualified outside users by application.

The declarative information section of this report is as provided by client, except that if no physical
description was given laboratory has provided a rough visual description for confirmation of the sample
received. Any descriptive dimensions are approximate and based only on cursory observation.

The significance of this report is dependent on the representativeness and adequacy of samples
submitted and the completeness of tests requested. All specification or contract requirements have not
necessarily been tested, nor may the scope of testing be adequate to establish fitness for a particular
use. The results relate only to the samples submitted and are not necessarily indicative of the qualites of
apparently identical materials, products or processes.

Ubservations comparing results to specification requirements are advisury and do not consider
cumpleteness of data,  General fitness provisions are not considered and observations apply only to
properties having specific requirements.

This report is confidential property for exclusive use of addressed client. It is not an endorsement or
recommendation of any product or process and shall not be reproduced in whole or part, nor its contents
disclosed, nor reference made to laboratery, in any public statement or publication. The words "Dirats”
and "Dirats Laboratories”, whether alone or in combination with other words, in any context and
rendered in any style, are the sole property and trademark of 1. Dirats and Co., Inc.

Laboratory believes that it is gualified and equipped to perform the reported tests based on the
laboratory approvals and accreditations granted to it and has relied on consensus standard test methods
and standards as the basis for testing. The end user shall determine the suitability of this report for the
intended purpose and assumes all responsibility and risk for use of this report and any conclusions made
ur actions taken based on the information it contains.

Notwithstanding any contrary provisions of purchase order or othor document, 1n no event shall
laboratory or its employees be liable for any errors, omissions, delays, loss, incidental or consequential
damage, direct or indirect, regardless of cause, fact or legal thecry asserted, including negligence and
strict liability and the tetal exclusive remedy shall be replacement of wark or refund, not to exceed the
amount paid for services rendered.

Certain authorities may have access to laboratory records and samples for source oversight, laboralory
audit or verification. Laboratory shall not be liable for third party discovery of samples, results or
information which may come into its possession in the course of performing services for dient, nor
intellectual property infringement resulting from infermation received from client.

Recording on this report of, or use of this reporl knowing it to contain, false, fictitious or Traudulent
statements or entries may be punishable as a felony under federal law. 1f information arises that this
report may contain incorrect information or results, laboratory shall be immediately notified.

This printed document, including all disclosures and limitations, constitutes the entire report of all test
services and results. It shall not be altered by any verbal statement or handwritten notation, whether by
laburatory employee or any other person. This report may only be modified by an authorized signatory
uf laboratory and shall not be reproduced, oxcept in full.

Chient comments and suggestions for improvements in services or report content and formal are
encouraged.



