Attention Of: ACCOUNTS PAYABLE Doc. 232558 Ver. 1, APPROVED Page 1 of 3
To: FERMILAB

Address: PO BOX 500 I—l—
BATAVIA, IL 60510
ATl wah chang

ARegheny Techaologles

P.0, Box 460

Atbarmy, Oregon 9T31-0136

(541} 9264241 FAX (5:H1) 36 T-6548

PRODUCT CERTIFICATION

IN REGARD TO YOUR

Purchase Order No.: 572343

Sales Order No.: 133147

Item Mo.: 1

Description: MNb RRR Shest

Dimensions: 0410 Thi x 10.433" W x 10.432" L

Speacifications: 5500-ES-371021 WExcsptions and Purchase Order

Date: March 16, 2007

Cluantity: 70 pos.

Weight: 273 |bs.

Heat Mo.: 505728

Batch No.: FAB-200224

THE TEST REPORT FOLLOWS:

Material Condition: ~Annealed, cross rolled and pickled surface.

INGOT CHEMISTRY AMALYSIS

Element Alpha Spec. Spec. Max. UOM i 2 k| 4 5
C ) 20 ppm <20 <20 <20 <20 <20
Fe 30 ppm <25 <25 <25 <25 <25
H 3 ppm <3 <3
Hf 200 ppm <50 <50 <50 <50 <50
Mo 50 ppm <30 <30 <30 <30 <30
N 20 ppm <20 <20
Ni 30 ppm <20 <20 <20 <20 <20
o 40 ppim <30 <30
Si 30 ppm <25 <25 <25 <25 <25
Ta 500 pom 380 390 370 380 380
Ti 40 ppm <4l <4l <) <40 <}
w VO ppm <30 <30 <30 <30 <30
Zr 200 ppm <50 <50 <50 <50 <50
OTHERS_EACH 0.003 pct <0.003 <0002 <0003 <0.003 <0.003
Nk BALANCE

Cenlified By: R Louis, QA Supervisor 'es 021607

"Wah Chang Is A Registered/Certified IS0 9001:2000, AS 5100, and PED 97/23/EC Company.”



Purchase Order Mo.: 572343
Sales Order No.: 1233147

[tem No.: 1

Heat Mo.: 5056728

Baich No.: FAB-200224

INGOT ARR TEST

Tast Spec. Min. TOP BOTTOM
RESIDUAL_RESISTIVITY_RATIO 260 261 405

PRODUCT CHEMISTARY IN PPM
Elernent Spec. Max. Shest#1  Sheet #2

c 20 <20 <20

H 3 <3 <3

M 20 <20 <20

O 40 <40 <4l

PERCENT RECRYSTALLIZATION

Sampla Units Spec. Min. Shest#1  Sheat#2
Recrystallization: % a0 0o 100

GRAIN SIZE TEST

Sample Mathed  Units  Spec. Max. Sheet#t  Sheet #2
Grain Size No: ASTM E112 ASTM Mo. 5 orfiner g 8.5
With graine no larger than ASTM 4.

PRODUCT HARDNESS TEST

Sarmple Method Units Spec.Max. Sheet#1  Sheei #2
Hardness: ASTME-S2 HV10D &0 45 48
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>|—|_ Wah Chang

Allegheny Technologies

P.0. Box 460

Albeny, Oregon 9734 -8136

(541) 2264211 FAX (541) I6T-6948



Purchase Order Mo.: 572343 Doc. 232659 Ver. 1, APPROVED Page 3 of 3
Sales Crder No.: 133147

Hem No.: i —

Heat No.: S05728

Batch No.: FAB-200224 \ f — 1 Wah n—ambm
Allegheny Technologles
P.0. Box 460

Albamw, Oregon 973210136
(5) 926441 FAX (541) 56T7-6948

ROOM TEMPERATURE TENSILES

Longitudinal Method OFset Gage Units Spec. Min.  Sheet #1 Sheet #2
Tensils Strength: ASTM E8 Psi 14000 24200 23800
Yiald Strength: ASTMES 02% Psi F000 8500 G000
Elongation: ASTM E8 1" % 40 58 52
Strain Hardening: For Infc. a7 34

Strain hardening coeffiicient For Info. Only

RCOM TEMPERATURE TEMSILES

Transverse Method Offset Gage Units Spec. Min. Shest #1 Sheet #2
Tensile Strength: ASTMES Psi 14000 24100 24100
‘iald Strength: ASTMES 0.2% Psi 7000 7400 8300
Elongation: ASTM EB i % 35 66 64
Strain Hardening: For Info. 40 A4

Sirain hardening coetficient For Infg. Only

PRODUCT RRR TEST

Tesl Spec. Min. Sheet#1  Sheet #2
RESIDUAL _RESISTIVITY_RATIC 260 415 387





