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Eurofins EAG Laboratories

UNITED STATES
ARIZONA CALIFORNIA MINNESOTA MISSOURI NEW JERSEY
Phoenix San Diego Minneapolis St. Louis Princeton L L L e e e e e e e e e e e e e e e e e
Sunnyvale NORTH CAROLINA NEW YORK
Santa Clara Raleigh Syracuse
Milpitas
Irvine
Los Angeles
EUROPE ASIA
FRANCE CHINA JAPAN
Toulouse Shanghai Tokyo
NETHERI ANDS TAIWAN SINGAPORE
Eindhoven « HsinChu Singapore :
UNITED KINGDOM KOREA AUSTRALIA rF ; SR -
London Seoul Sydney . | . o e W Y
.-.ﬁ' -

Syracuse gas analysis capability after
consolidating our RGA operations at o pmos

FOl't CO”IHS, CO ¥ Corporate Headquarters

4,000+ CLIENTS
IN 50 COUNTRIES
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Solving Commercial Challenges from Concept through $¥eurofins |
Commercialization Laboratories

Client success requires control & optimization at all stages of a product's life cycle

Manufacturing — Failure
R&D Protot Reliabilit .

EAG provides the knowledge & appropriate tools
to help clients Faster and Better
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History of RGA and Pernicka Test Methodology

- Late-70's - Residual Gas Analysis (RGA) method
developed for high reliability, hermetically sealed
devices in defense, aerospace and medical

* 1979 - Pernicka Corporation (John Pernicka) designs
& builds first Mass Spectrometer for RGA testing

« Test method known today as MIL-STD 883/750 Test
Method 1018

« 2018 - EAG Laboratories acquires Pernicka Corp and
IP

« 2021 - Eurofins EAG Materials Science re-launches
RGA testing laboratory in Liverpool, NY offering a full
suite of gas analysis testing

« 2022 - DLA suitability to perform MIL-STD883/750 TM
1018 granted to EAG in NY; commercial testing now
underway

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2023]. All rights reserved. Any use of this material without the specific permission of an authorized representative of Eurofins EAG Laboratories is strictly prohibited.

Documen t Name: M-069623 Document owner: Eurofins EAG Laboratories Last modified on: 8" March 2023 4



EAG

<% eurofins ‘
Laboratories

4 N

What are the components of RGA system?

What is the function of each component in RGA testing?
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®Pneumatic valve 3
(1) Calibration

(2) Sample loading and gas extraction

S

Baratron (3) Mass spectrometer
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RGA-S

Residual Gas Analysis Software (aar-guhs)
File Edit View Project Operate Tools Window Help
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RGA
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Automated valve control

Manual valve control

Baratron (Torr) 0.000
IG1 (Torr) '0.00E+0
IG2 (Torr) 2.07E-9
Fixture Temp (°C) 100
Chamber Temp (°C) 98

Load sample

Pump down

calibrator T ] /\/FI
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Mass signals (Amp)
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H 4| 700 RGA-166 ™ SRR swg 1398(|5/20 cycles completed, Next: full scan (1 to 140 amu)...

Logged in as: |Jayeshkumar Das
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Is this a new RGA system for EAG or is it the same PERNICKA
RGA system that EAG acquired a few years ago?
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|
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RGA

(Upgradation & Automation, including two dedicated software)
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RGA-166 RGA-166 Advantages & details
1.0 (Built in Mar 1996) 2.0 (upgrading completed on Jan 2022)

Mass analyzer controller
QMG 422

Hygrocomputer:
General Eastern Hygro-M3

Moisture generation:
Manual mixing of dry and wet
room air

Software:
Quadstar: MS control
Excel: data analysis & reporting

Two oil pumps for turbo pumps
& bypass line

Two water cooled turbo pumps

Valve control: Solenoid
manual/auto control

Vacuum line: stainless bellow
tubes

Old temperature controllers

Mass analyzer controller
QMG 700

Hygrocomputer:
EdgeTech DewMaster

Moisture generation:
KinTek automated moisture generator
(moisture + nitrogen balance)

Indigenously built LabVIEW software for
(1) MS control,
(2) data analysis and reporting

Two scroll pumps for backing turbo pumps and bypass
line

Two air cooled new generation turbo pumps

New generation solenoid control

Vacuum line: %4” stainless tubing

Omega high performance, sensitive temperature
controller

QMG-422: Obsolete
QMG-700: latest technology with higher stability and software functionality

Hygro-M3: obsolete, no technical support
DewMaster: new generation, higher stability and software functionality, US based
technical support

Precise moisture generation within short time
Higher reproducibility & reliability

Total software control for testing and data processing, integrated with EAG’s job
management software for data handling and reporting.

Complete oil free vacuum system
Easier maintenance

No need of water chiller
Turbo control through software
Easier maintenance

New solenoid controlled by software
Consistent valve operation, independent of users

Substantially reduce volume and surface area, enhance vacuum quality

Higher stability and controlled through software
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What is the minimum volume of sample needed for RGA?

What size of cavity is minimal needed to measure the gas
content?
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DEFENSE LOGISTICS AGENCY ‘e EAG
LAND AND MARITIME .
POST OFFICE BOX 3990 Laboratories

COLUMBUS, OH 432183220

November 1, 2022
Ms. Frona Wilson

General Manager
EAG

Eurofins Material Science
103 Commerce Blvd.

Liverpool, NY 13088

Dear Ms. Wilson:

Re: Commercial Laboratory Suitability Status, MIL-STD-883/MIL-STD-750, FSC 5962/5961,
VQE-23-037427, CAGE Code: 75V79, Control Number: 082377

As a result of our audit during the week of August 22, 2022, yvour facility at the above address is

considered suitably equipped to perform testing on military devices for the following test methods of
MIL-STD-883 and MIL-STD-750:

TEST METHOD (883/750) CONDITION (883/750)
Stabilization Bake 1008/ nfa C
Internal Water Vapor Content 1018/1018 (volumes listed below)
System Serial Number Volume
0166 01 to 20em?

Our current suitability range for volume is between 20 cc to 0.01 cc.
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How do you read/understand the typical RGA test report?
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RGA Report

103 Commerce Blvd,, Liverpool, NY 12088 US4
Phone: 315-431-9900, Fax: 315-431-9800, www.eag.com

Date of analysis

08/23/22 14:16:30

CO

EAG
Lahoratories
[ Client Mame:
Contact Mame:
ooz 1 Client information
Qty of Parts:

| Date of analysis

08/23/22 14:16:30

Analysis method

RRAIL

Sample ID (EAG) S220822125
Part # R4

2
Cerial # 10110060
Date Code na
Inlet Pressure (Torr) 28680
Inlet Temp ("C) 99378E+1
Instrument 10 S-RGATES

Analyst

10

Gases analyzed (vol%)

Hydrogen

Helium
hethane

Moisture

— Mitrogen

78.2050

Analysis method RMIL
Sample ID EAG) 5220822125
Part# R4
2
Serial # 10110060
Date Code na
Inlet Pressure (Taorr) 2.8680
Inlet Temp (°C) 99378E+1 1
Instrument 1D S-RGATBS
Analyst ih]
Gases Analyzed (Vol%) _
Hydrogen b.d.
Heliurn =X
Mathana =X
Moistur: oess
Mitrogen 78.2050
Carbon Monoxide bud.
Argon o81en
Carbon Dioxide 02179
Total HC. & Trg. b.d.
Fluorocarbons _
Ammania b.d.
Mean =X
Krypton b.d.
Xenon b.d.
1G2 (Torr) 3507E-G

I vol®s = 10,000 ppmv, b.d.; belew desecion (Fluerocarbons; =50 pomy, ether gases. <100 pprrvy

Report Diate-0/9/2022_6:30 PM
P

jemed by <-Is:‘5' I':r"",- -
Reviewedby: C)-

(Jayashinmmar Dias)

‘Comment: MIL-STD 750/883—Internal Water Vapor Content Analysis-TM1018

Prebake ; 100°C (16-24 hr)

Mearuremsert umce ricirty- Bsed on 8P fiar musiviure deviation, the genenal uncertainty is = 2%, Results relate only to the iems fested.
Furofins FAG Materials Science, LI does not perform sompling. Anclysis was perfmed on sampies and sample locations specified and agreed upon by the clienr

prior s analysis.
This ingp

be

et in full withow writien appreval of the daboratary.

Carbon honoxide b.d.
Dxygen

Argon 02180
Carbon Dioxide 02179
Total HC, & Tryg.

Fluorocarbons

Ammania ..
Mean b.cl
Krypton b.d.
Xenon b.d.

G2 (Torr)

al without the specific permission of an authorized representative of Eurofins EAG Laboratories is strictly prohibited.
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New feature: Analog scan from 1-140 amu

Z.1E-Y=
2E-9-
se0:| Argon & Helium detection using RGA OArt
1.8E-9-
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1.6E-9-
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1.3E-9:
1.2€-9+
1.1E-9=
1E-9+
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SE-10° 4dHet
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3E-102 AO0Ar++
2E-107
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0 o

Mass signal (Amp)

-1E-10-h B H —————————— ————_—_«

0.641593 5 10 15 20 25 30 35 40 45 50.8997
Mass (amu)

Example for mass scan performed on Ar-He gas by RGA
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What other gas analysis capabilities do you offer at EAG?
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Thermal & Gas
Analysis

Gas Analysis Thermal Analysis C,S,N,O,H
(hermetic devices) (material outgassing) analysis

i i Direct Insertion
Residual Gas Leak Testing Evolved Gas Thermogravimetric Ll e

Analysis (RGA) (CHLD) Analysis (EGA) Analysis (TGA)

Probe-MS Elemental Free Carbon &

Scanning Analyzers Moisture

Calorimetry (DSC) (DIP-MS)

MIL-STD testing Project based, failure analysis Interstitial gas analysis in solids
Surface area analysis (e.g., getter material) (e.g., hydrogen content in Kovar)

CONFIDENTIAL AND PROPRIETARY - © Eurofins Scientific (Ireland) Ltd [2023]. All rights reserved. Any use of this material without the specific permission of an authorized representative of Eurofins EAG Laboratories is strictly prohibited.

Document Name: M-069623 Document owner: Eurofins EAG Laboratories Last modified on: 8" March 2023 1 6



EAG

<% eurofins ‘
Laboratories

4 N

What are the options for in-line continuous hydrogen purity
monitoring?
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|
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Valves A & B are
Swagelok SS-4H
With 4" connection

~ Gas Sampling Device (
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Why Choose Eurofins EAG Laboratories?

* Client confidentiality is core to our business

* We are established thought leaders in investigative science

* We have an extensive knowledge base and skilled expertise

« We can offer a multi-disciplinary approach to support you

* We can scale with your demand and meet your time constraints
 We own more than 2,500 instruments worldwide

* We are a global leader for materials testing services

« |SO 9001 and 17025 quality accreditations

We can help solve your materials and engineering related product problems!
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