OMG AMERILAS

2601 Weck Drive PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB
ARGONNE IL 604394873
SHIPPING DOC# 0451263 DATE 12/21/99
PURCHASE ORDER# 950019
CUSTOMER CODE#

~

GRADE:GLIDCOP AL-15 EXTRUDED/2.50 x 20.0 AL15/MM: B3N T bR
024 EXT PLATE LOX CLD
LOT NUMBER:048089%02 QUANTITY: B E8bs s R KG HEAT NUMBER:C-9113
CHEMICAL PROPERTIES RS iE AL EEOEEETEES
Copper % 99 .63 Ultimate Tensile Strength psi 55,500
Aluminum % <15 Ultimate Tensile Strength MPA 383
Iron % .0014 Yield Strength psi 43,500
Lead % .0004 Yield Strength MPA 300
Boron % 020 Elongation % sLig) o)
Apparent Hardness Rb 68.0
Conductivity $%IACS 94.0
PERFORMANCE PROPERTIES SPECIAL PROPERTIES
1" gaunge length on 0.35" dia.
sample size for elongation.

COMMENTS
MEETS UNS C-15715

LOCATION: Johnstown P
(814) 533-7800 ext 80

&)
m APPROVED: John Flynn £,/ ) .
# TITLE: Lab Manager é?j’ .
WATIONAL
ACCREDITATION
OF CERTIFICATION
BODIES




OMG AMERICAS

Weck Drive

PO Box 12166 Research Triangle Park, NC 27709-2166

GRADE: GLIDCOP AL-15/0.375 DIA.

070 DRN ROD LOX CLD
LOT NUMBER:04403926

OQUANTITY : 3

ARGONNE
SHIPPING DOC# 0451263
PURCHASE ORDER# 950019
CUSTOMER CODE#
AL15/MM: b

LB

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB

IL 604394873
DATE 12/21/99

KG HEAT NUMBER:C-7298

CHEMICAL PROPERTIES
Copper %
Aluminum %
TEon %
Lead %
Boron %

99.68
16
.0014
.0005
.022

PHYSICAL PHOPEHRTIES

Yield Strength psi
Yield Strength MPA
Elongation %

Apparent Hardness Rb

Conductivity %IACS

Ultimate Tensile Strength psi
Ultimate Tensile Strength MPA

62,000
427
59,500
410
25.0
12,0
89.0

PERFORMANCE PROPERTIES

Meets SCM requirements for
LOX grade material

SPECIAL PROFERTIES

elongation.

1" gauge length on full cross
section sample is used for

COMMENTS
MEETS UNS C-15715

KETIONAL
ACCREDITATION

OF CERTIFICATION
BODIES

APPROVED: John Flynn
TITLE: Lab Manager

LOCATION: Johnstown P
(814) 533-7800 ext 80

k“)f,{/mﬁ) ,Zﬁl] g



OMG AMERILAS

2601 Weck Drive PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB
ARGONNE IL 6043594873
SHIPPING DOCH# 0451263 DATE 12/21/99
PURCHASE ORDER# 950019
CUSTOMER CODE#

GRADE:GLIDCOP AL-15/0.625 DIA. AL15/MM: 159
072 DRN ROD LOX CLED
LOT NUMBER:04409944 QUANTITY: 7 e KG HEAT NUMBER:C-7792
CHEMICAL PROFPEBTIES PHYSICAL PHBOPERTIES
Copper % 89 52 Ultimate Tensile Strength psi 64,500
Aluminum % k) Ultimate Tensile Strength MPA 445
Ifren % .0018 Yield Strength psi 63,500
Lead % .0004 Yield Stength MPA 438
Boron % - 012 Elongation % 24.0
Apparent Hardness Rb 74.0
ConductEiyvity STACS 90.0
PERFORMANCE PROPERTIES SPECIAL PROPERTIES
Meets SCM reguirements for 1" gauge length on 0.35" dia.
LOX grade material sample is used for elongation.
X
COMMENTS

MEETS UNS C-15715

APPROVED: John Flynn \,/4.. ) ;EﬁZ§mb*M

@’ TITLE: Lab Manager

LOCATION: Johnstown géy
(814) 533-7800 ext 80

HATIDNAL
ACCREDITATION
OF CERTIFICATION
BODIES |




OMG AMERILAS

2601 Weck Orive PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB
ARGONNE IL 604394873
SHIPPING DOC# 0451263 DATE  12/21/9%9
PURCHASE ORDER# 950019
CUSTOMER CODE#

GRADE : GLIDCOP AL-15 EXTRUDED/1.50 DIA AL15/MM: 3801
036 EXT ROD LOX CLD
LOT NUMBER:04704568 QUANTITY: 2L BB KG HEAT NUMBER:C-8804
CHEMICAL PROPERTIES PHYSLEAL PROPERTIES
Copper % 99.74 Ultimate Tensile Strength psi 58,500
Aluminum % SRS Ultimate Tensile Strength MPA 403
Eron % .0040 Yield Strength psi 46,500
Lead % .0007 Yield Strength MPA 32
Boron % .009 Elongation % 320
Apparent Hardness Rb 68.0
Conductivity 94.0
PERFORMANCE PROPERTIES SPECIAL PROPERTIES
Meets SCM requirements for 1" gauge length onm 0.35" dia
LOX grade material sample is used for elongation
COMMENTS

MEETS UNS €-15715

LOCATION: Johnstown PA/
(814) 533-7800 ext 80

m APPROVED: John Flynn N,/ )
__qﬁ4 TITLE: Lab Manager .

HATIOHAL
ACCREDITATION
OF CERTIFICATION

BODIES




GRADE:GLIDCOP AL-15 EXTRUDED/2.50 DIA.

036 EXT ROD LOX CLD

OMG AMERILAS

2601 Weck Drive PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSTIS FOR:ARGONNE NATIONAL LAB

ARGONNE IL 604394873
SHIPPING DOCH# 0451263 DATE 12/21/99
PURCHASE ORDER# 950019
CUSTOMER CODE#

AL15/MM: 63.5

LOT NUMBER:04509903 QUANTITY: 56 LB KG HEAT NUMBER:C-8131
ErREMEGAL PREPERETIES PHYSTEAIE PROPERTIES
Copper % 89 1 E6 Ultimate Tensile Strength psi 65,000
Aluminum % <5 Ultimate Tensile Strength MPA 448
TEon % .0016 Yield Strength psi 54,000
Lead % .0006 Yield Strength MPA 292
Boron % - 016 Elongation % Sl 10)
Apparent Hardness Rb 7350
Conductivity 89.0

PERFORMANCE PROPERTIES

Meets SCM requirements for
LOX grade material

SPECTIAL FPBOPERTIES

1" gaunge length onm 0.35" dia.
sample is used for elongation.

COMMENTS
MEETS UNS C-15715

%

HATIONAL
ACCREDITATION
OF CERTIFICATION
BODIES

APPROVED: John Flynn J/\hg,ﬁ_) ,?g]m
TITLE: Lab Manager ]

LOCATION: Johnstown %éy

(814) 533-7800 ext 80



OMG AMERICAS

2601 Weck Drive PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB
ARGONNE IL 604394873
SHIPPING DOCH# 0451263 DATE 12/21/99
PURCHASE ORDER# 950019
CUSTOMER CODE#

&

GRADE:GLIDCOP AL-15 EXTRUDED/4.75 DIA. AL15/MM: 120.7
036 EXT REEB LOX CLD
LOT NUMBER:04911930 QUANTITY: Fa R KG HEAT NUMBER:C-9816
CHEMICAL PROPERTIES PHYSICAL PHOPERTIES
Copper % 89062 Ultimate Tensile Strength psi 595,000
Aluminum % -d'5 Ultimate Tensile Strength MPA 4,103
Iron % .0016 Yield Strength psi 48,000
Lead % .0005 Yield Strength MPA Lhchl
Boron % . 020 Elongation % 300
Apparent Hardness Rb 69.0
Conductivity %IACS 94.0
PERFORMANCE PROPERTIES SPECIAL PROPERTIES
Meets SCM requirements for 1" gauge length on 0.35" dia.
LOX grade material sample used for elongation.
COMMENTS

MEETS UNS C-15715

, @ APPROVED: John Flynn £,/ )
A .] TITLE: Lab Manager A
% % I P/é/

) LOCATION: Johnstown



OMG AMERTCAS

2601 Weck Drive

PO Box 12166 Research Triangle Park, NC 27709-2166

GRADE: GLIDCOP AL-15 DRAWN/0.040 DIA.

000 DRN WIRE LOX CLD

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB

ARGONNE IL 604394873
SHIPPING DOC# 0451263 DATE 12/21/99
PURCHASE ORDER# 950019
CUSTOMER CODE#

AL15/MM: 1L

LB KG HEAT NUMBER:C-8674

LOT NUMBER:04709506 QUANTITY: 25
CHEMICAL PROPERTIES
Copper % 99.6%
Aluminum % .5
Iren % = (O}ejaL5
Lead % .0005
Boron % .009

PHYSICAL PROPERTIES
Ultimate Tensile Strength psi 80,500

Ultimate Tensile Strength MPA 555
Yield Strength psi 74,000
Yield Strength MPA 510
Elongation % 1.4
Conductivity %IACS 9350

PERFORMANCE PROPERTIES

Meets SCM requirements for
LOX grade material

SEECIAL PROPEBTIES

10" gage length on full cross
section sample for elongation.

COMMENTS
MEETS UNS C-15715

NETIONAL
ACCREDITATION
OF CERTIFICATION
BODIES

]
APPROVED: John Flynn il ,ﬁé]w

TITLE: Lab Manager
LOCATION: Johnstown P
(814) 533-7800 ext 80



OMG AMERICAS

2601 Weck Drive

PO Box 12166 Research Triangle Park, NC 27709-2166

GRADE: GLIDCOP AL-15 DRAWN/0.060 DIA.

000 DRN WIRE LOX CLD

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB

ARGONNE IL 604394873
SHIPPING DOC# 0451263 DATE 12/21/99
PURCHASE ORDER# 950019
CUSTOMER CODE#

AL15/MM: ab s

LB KG HEAT NUMBER:C-8805

LOT NUMBER:04906951 QUANTITY: 14
CHEMICAL PROPERTIES
Copper % 99.66
Aluminum % 56
Fron % .0014
Lead % .0005
Boron % .020

FRYSICAL BPRBOBERTIES
Ultimate Tensile Strength psi 88,000

Ultimate Tensile Strength MPA 607
Yield Strength psi 7.8, 500
Yield Strength MPA 541
Elongation % 1:0
Conductivity %IACS 94.0

PERFORMANCE PROFPERTIES

Meets SCM requirements for
LOX grade material

SPECIAL FPROPEHRTIES

10" gage length on full cross
section used for elongation.

COMMENTS
MEETS UNS C-15715

If/—f\%%l

TITLE: Lab Manager
LOCATION: Johnstown P&

APPROVED: John Flynn 4Mivu) ,E?éﬁi&*_



CONTROLLED STORAGE

1,0, No,:

T —

( "« IDgMo,: Location: Building

3, B0 A lled L Pipe Rack Shelf:

G BaBad Quantity:

5. Item Name: P_L_A—E _E __________ Prepared By:

6., Material: _6_{_'_1_ D _C_ﬁ? Authorized Requisitioner(s):

7. Standard: AL-LS_ | Susbe] | bt

8. Desc,: 2,_5:_’5_)_&_'2 ____________ FfdnK D{/aotq

9. Project: Q(_S_D__ e W

i Activity History
10, (1)

Date Type of Action Quantity Lot or Sub No, Balance Signature

V| Tro s Tora e

Remarks : PO#_BA I 23 o

(€

(1)

CS=95 (5-76)

Must be signed by '"Authorized Requisitiomer',




North American Hoganas

SCM Metal Products, Inc.

Lab Analysis

Customer ARGONNE NATIONAL LAB [ARGONNE ]
Shipping Document 0415530
Shipping Date 05/30/03
Purchase Order 3A-11032
Customer Code

GRADE : GLIDCOP AL-1l5 EXTRUDED/2.50 z 20.0 AL15/MM: 63.5 = 508.40
036 EXT PLATE LOX CLD
LOT NUMBER:04211911 QUANTITY : 583 LB HEAT NUMBER:C-11184
CHEMICAL PROPERTIES PHYSICAL PROPERTIES
Copper % 99.64 Ultimate Tensile Strength psi 61,500
Aluminum % -16 Ultimate Tensile Strength MPA 424
Iron % .0020 Yield Strength psi 49,000
Lead % .0004 Yield Strength MPA 338
Boron % .020 Elongation % 30,7
Apparent Hardness Rb 66.5
Conductivity %IACS 90.1
PERFORMANCE PROPERTIES SPECIAL PROPERTIES
1" gauge length on 0.35" dia.
sample size for elongation.

COMMENTS

MEETS UNS C-15715

) ;é‘g]w_/

APPEOVED: John Flynn ~//
TITLE: Lab Manager
LOCATION: Johnstown Pa
(814) 533-7800 ext 802



OMG AMERICAS

2601 Weck DOrive PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB
ARGONNE IL 604394873
SHIPPING DOC# 0410521 DATE 10/31/01
PURCHASE ORDER# 2A-01758
CUSTOMER CODE#

GRADE:GLIDCOP AL-15 DRAWN/0.750 DIA AL15/MM: 18.1
098 DRN ROD LOX CLD
LOT NUMBER:04104924 QUANTITY: 38 LB HEAT NUMBER:C-9941
CHEMICAL PROPERTIES PHYSICAL PROPERTIES
Copper % 99.67 Ultimate Tensile Strength psi 60,000
Aluminum % .16 Ultimate Tensile Strength MPA 414
Iron % .0015 Yield Strength psi 53,000
Lead % .0004 Yield Strength MPA 365
Boron % 012 Elongation % 27510
Apparent Hardness Rb 7240
Conductivity %IACS 91 .10
PERFORMANCE PROPERTIES SPECIAL PROPERTIES
Meets SCM requirements for 1" gauge length on 0.35" dia.
LOX grade material sample is used for elongation.
MEETS UNS C-15715

COMMENTS
MEETS UNS C-15715

[ENCETEFY]

TITLE: Lab Manager
LOCATION: Johnstown B
(814) 533-7800 ext 8

APPROVED: John Flynn il L ﬁé]w_



2601 Weck Drive

GRADE:GLIDCOP AL-15 DRAWN/0.750 DIA

098 DRN ROD LOX CLD

OMG AMERICAS

PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB

ARGONNE IL 604394873

SHIPPING DOC# 0410521 DATE| 10/31/01
PURCHASE ORDER# 2A-01758
CUSTOMER CODE#

AL15/MM: 19.1

LOT NUMBER:04803940 QUANTITY: 28 LB HEAT NUMBER:C-9112
CHEMICAL PROPERTIES PHYSICAL PROPERTIES
Copper % 99.71 Ultimate Tensile Strength psi 63,000
Aluminum % <15 Ultimate Tensile Strength MPA 434
Iron % .0014 Yield Strength psi 58,000
Lead % .0006 Yield Strength MPA 400
Boron % .019 Elongation % 25.0
Apparent Hardness Rb 74.0
Conductivity %IACS 92.0

PERFORMANCE PROPERTIES

Meets SCM requirements for
LOX grade material

SPECIAL PROPERTIES

1" gauge length on 0.35" dia.
sample is used for elongation.
MEETS UNS C-15715

COMMENTS
MEETS UNS C-15715

5 £l fl“’ G SN ANSHRAE B
OS2 FISOV PNy
9000 990 OMS. =
W v =
SG65 SGES o

TITLE: Lab Manager
LOCATION: Johnstown P
(814) 533-7800 ext 8

APPROVED: John Flynn it ,2$é614agu



1. ater |21

‘o LD, Noo: _ _ _ __ _
3 PyOgr

e BaRes

5. Item Name:

CONTROLLED STORAGE

I,D, No,:

Location: Building

Pipe Rack Shelf:
Quantity:

Prepared By:

— e o e e e e G Gt e s e me e m

Authorized Requisitioner(s):

S‘ASLH.{ -S[’IﬂfMé

Fraak Derrols

— am m o emm e e e m = = = vem e —— —

Activity History

10,
;?te Type of Action Quan;égy Lot or Sub No, Balance Signature(l)
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=
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Remarks:
L.

(1) Must be signed by

CS-95 (5-76)

"Authorized Requisitioner',



2601 Weck Drive

OMG AMERICAS

PO Box 12166 Research Triangle Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LABORATORY
IL, 604394873
DATE 08/03/01

ARGONNE

SHIPPING DOC# 0407698
PURCHASE ORDER# 1A-18064
CUSTOMER CODE#

GRADE:GLIDCOP AL-15 EXTRUDED/3.50 x 4.50 AL15/MM: 88.9 x 114.3
026 EXT BAR LOX CLD
LOT NUMBER:04103905 QUANTITY: 129 LB/ 58.51 KG HEAT NUMBER:C-10334
CHEMICAL PROPERTIES PHYSICAL PROPERTIES
Copper % 99.63 Ultimate Tensile Strength psi 61,500
Aluminum % » 16 Ultimate Tensile Strength MPA 424
Iron % .0014 Yield Strength psi 48,500
Lead % .0004 Yield Strength MPA 334
Boron % .006 Elongation % 33,0
Apparent Hardness Rb 70.0
Conductivity 93.0

PERFORMANCE PROPERTIES

Meets SCM requirements for
LOX grade material

SPECIAL PROPERTIES
1" gauge length on 0.35" dia.

sample is used for elongation.

COMMENTS
MEETS UNS C-15715

TNl Ansi-aB B
9002) ) B

qilaiNg

APPROVED: John Flynn
TITLE: Lab Manager
LOCATION: Johnstown P

fo1 A E272 _ 70NN aw+ Q

waY ,zﬁ]w._



CONTROLLED STORAGE

L, QE=.Z§K Loy Bgie:
« LeDs Negs & Location: Building
Ba Balen . oo Pipe Rack Shelf:
e BoBaw- oo Quantity:
5. IremBamer T HBE T s Prepared By:
6. Material: Q_[L_CJ_-. C_?_{_') Authorized Requisitioner(s):
7. standard: AL /S _ Sasb,] Sharuas
o desse: /o563 DD.X. Al | Fak Denols
9, Project: A_P_S_ N
Activity History
: - . e5
Date Type of Action Quantity Lot or Sub No, Balance Signature

;l£?¢93

LS loraze_

Remarks: éj)/L’{ (<. (Zq1?t7 C~P’? (’{f'f

re”oL3Yse

--

(1)

CS-95 (5-76)

Must be signed by '"Authorized Requisitioner".




2601 Weck Orive

OMG AMERICAS

PO Box 12166 Research Triangle

Park, NC 27709-2166

LAB ANALYSIS FOR:ARGONNE NATIONAL LAB

ARGONNE IL 604394873
SHIPPING DOC# 0447957 DATE 01/22/99
PURCHASE ORDER# 063446 '
CUSTOMER CODE#
GRADE:GLIDCOP AL-15 GROUND/1.5630D x .219 WALL ALl5/MM: 3937 ;% 5.6
132 GND TURE LOX CLD
LOT NUMBER:04811954 QUANTITY: 40 LB HEAT NUMBER:C-9332
CHEMICAL PROPERTIES PHYSICAL PROPERTIES
Copper % BALANCE
Aluminum 2115 PHYSICAL PROPERTIES RT
Iron % 0022 Ultimate Tensile Strength psi 65,000
Lead % .0004 ""ltimate Tensile Strength MPA 448
Cadmium % .0001 Yield Strength psi 3,000
Mercury % .0001 Yield Strength MPA 365
Phosphorus % .0002 Elongation % 17.0
Sulfur % .0005 Apparent Hardness Rb 74.0
Zinc % « D015 ELECTRICAL PROPERTIES
Antimony % .0001 Conductivity % 90.0
Arsenic % .0001 PHYSICAL PROPERTIES
Bismuth % 0002 @ 900 C in Hydrogen/ 45 Min
Magnesium % .0004 Ultimate Tensile Strength psi 63,000
Manganese % .0001 Yield Strength psi 52,000
Selenium % .0001 Elongation % 19:0
Telenium % .0001 Apparent Hardness Rb 74.0
Tin % .0006 ELECTRICAL PROPERTIES :
Calcium % .0001 Conductivity % 90.0
Boron ppm 180
PERFORMANCE PROPERTIES SPECIAL PROPERTIES
Material is certified to be
freefrom"folded-in" can
defect.
COMMENTS
MEETS UNS C-15715
APPROVED: John Flynn i LB
TITLE: Lab Superintendeht J

HATIONAL
ACCREDITATION
OF CERTIFICATION

BODIES

LOCATION: Johnstown P
(814) 533-7800 ext 80



