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Chnse Brass & Copper Co.

[ EIRTUTE R F R R

SUBMOIARY DF AENKEICOTY COPPLA CORPORATION

Waterbury, Connoclicut 04izo

L, TELEPMORT. 766 D444
174

Y £ April 13, 1973
Mr. J. A. Buonocore
Assistant General Manager
Ruclear Fuel
Hitsul & Co. {U.S.A.), Ine.
200 Park Avenue
Hew York, New York 10017

Ref: Contract No. 130436
Chase W.0. 80-290%

Dear S51ir:

In connection with item 1 on the above order which was shipped
on March 20, 1973 I am enclosing two coples each of the follouing:

1. Ingot enalysis

2, Tube inspection certificates contzining data and
resulte of measurcements

3. Chemical analysis results

The following material has already been supplied:

1, "vidigage™ charts of wall thickness before cutting
for expanding (1 copy}

2. Alr gage charts of inside diameter before cutting
for expanding () copy)

3, VUlctrasonic test chart records before cutting
for expanding (1 copy)

Corrosion test coupons will be forwarded as soon &s received.
The fabrication history was as follows:

1. Extrude at 1550°F

2. Draw to Intermediate size for heat treatment

3, 5o0lution heat treat by water quenching from 1630°F
4. Cold draw

5. Age 24 hours at 932°F in vacuum

6. Expand to final insfde diameter and straighten

Yery truly yours,

T"N\‘L 2\ (‘St\. -~

cen al Manager
Chase Nuclear Division

James L., Baker/ar
Enclosures
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- Qrc
e eorer Co T SPTELEDYME t 172
ase Brass opper Co., Inc, 1 ARSI Al YAV
Vi RESS Waterbury V"AH CH,‘\‘ L Aw——- lN ?
Connecticut 06720 P. 0. BOX 46D

ALBANY, OREGON 0732V
(503] 026-4211 TWX {5610) 595.0973

yenmionof:  J. L. Baker

ACGARD TO YOUR PURCHASE ORDER NO W-29516 DATE November 28, 1972
ITEM NO 1 DATE SHIPPED Ref. P.L.# 3
DESCRIPTION Zireonium-2.5 Cb Machined Billets QUANTITY SHIFPED 12 pes.  2227.5 1bs.
DIMENSIONS 8.380" 0.D.x4.920"I,D.x21.34" L PRODUCTION ORDERNO 1B6S

specIFicanions AECL MET-52, Issue 4 & P. O. HEAT NO 387852Q 2r 2.5% Cb
E TEST AEPORT FOLLOWS:

INGOT ANALYSIS
COMPOSITION IN PERCENT

Element Spec. Top Middle DBottom
Cb 2.40-2.80 2,6 2.6 2.6
2r BALARNCE
IMPURITIES TN PPM INGOT ULTRASONIC TEST RESULTS
Al 75 53 55 57 Acceptable
B 0.5 0.2 0.2 0.2
cd 0.5 <0.2 <0.2 <0.2
c 270 180 170 180
Cr 200 50 51 58
Co 20 <10 <10 <10
Cu 50 <25 25 <25
HE 200 k) § 34 32
H 25 9 <5 10
Fe 1500 468 543 571
Pb 130 <50 <50 <50
Mg 20 <10 <10 <10
Mn 50 €25 €25 {25
Mo 50 €25 {25 €25
Wi 70. 435 €35 <35
o $00-1300 1180 1220 1300
N 65 43 40 53
3-: ;gg <2gg <2gg Qgt "Lay-out Sheet Attached"
Sn 100 25 10 25
Ti 50 <40 <40 <40
W 100 <25 25 <25
u 3.5 2,1 0.8 1.5
v 50 <25 25 <25
INGOT HARDNESS, BHN
Range 183 - 192
fwnrage 189

ANALYEIS /) f / %’Z
GERTIFILD BY LA g

Ilbﬁ [3. R, Sutherlin
6‘;;’:: +Quality Assurance Mgc.
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LAYCTT SHIDT TOR ZIACALCY WROUGHT FPRODUCT
$.0.3 1:233-1§ 2 Bt, §  3irves Zr 2,5Cb Date  11/21/72
1.7
Certified By ﬁ/wvu._
‘7

2 p;

Sample Area
P(‘.3 ¢ Ttem )
s QC") . Tden- D

AS Shemay /2
~AS Sl\:?,,\_‘_n_-\,

& Dia La. -

e

¥ection

Tk A Lg.

ETO
D Section

o

::Top A Section

B8.8" Tk,X_dia Ww.

AlA AB | MC{AID | A2A | A2B | A2C| A2D| A3A | A3B JA3C j A3D

45| 4s 45@@@9 g |as | a5t as|as | 75

oo) too2 |ooa loo4 |oos {oos | co07) 008 | 009} 010 |01} jOI2 /
A1 42 43 44 45 Ab

4% 43 4% S¢S §?.._

E‘i‘op B2 Section 7.2" Tk, X dia  w,
B2A | B2B [B2C [B2D [B2L [B2F | 0 ]
\
\ -'-_/‘"
a5 |45 | a5 a5 |48 a5 sl
o3 | o ol1s|ots |o17z jols |1 [
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TUBE INSPECTION CERTIFICATE

Chase Brass & Coppaess Co.

- AR Y B -

SURASINIANTY OF AEHNECOTY COPPER CONPCRATION

“'uh‘l‘lnur.\'.I't:nnc‘.i'ﬁc'll! tnTze

g : Teverunng 7450 9444

l [a1% 13
w.0. 80-2909%-1 2r-2,5% Nb Heat Treated Pressure Tube
Customer: Mitsui & Co. (U.S5.A.), Inc. Contract No. 130436 Item 1

specification No. ATR-M-300 April 10, 197]

Ingot Identification _3878520 Lot No, /4 Tube No. A/
Solution Heat Treatment:

Front End Back End
Hardness-VEN 24L -
Percent Alpha P y BN

Amount of Cold Work - After Soln. LT, /Y9 78 %After Aging H.T. Exp, 0.80%

Chemical Analysis of Tube  Completed Yes X No
(H, N & O) Attachod Yes No X,
Tensile Test: Temp. °F Uv. T. S. 0.2% Y.S,. Elong. in 4.5\A
Front End 572 g% Do psi Jo 2e0 Jsi /3. %
Back Ends " Qﬁ;daa_P51 gg £o0 psi LLE L
Hydrostatic Test: Test Pressure 3,600 psi Duration 30 scconds
Cracks, Deformation or Leaks Yes No X

Corrosion Test:

Duration 72 llours Weight Gain Mg, /Dm. 2 2 # Appearance DK
Pimensions: Length 209 Inches

Internal Diameter: Air Gage Chart Attached Yes No X

Wall Thickness:s vidigage Chart Attached Yes No X .
Straightness: Max. Bow 063 " In 197"

T

Ultrasonic Inspection: Free from Defects Greater than 3% Standard Yes X No _

Weight Zgﬁ 2f 1bs. ‘
Date &PR 131972 (\)'913\.(.\

\4 ames 12'. Baker
Gen. gr. hase Muclear Division

Comments:

—79—
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TUBE INSPECTION CERTIFICATE

Chase Deass & Copper Co.

ML TEDD 4 — =

SUNSIOIARY OF KENNECOTT COPPER CORPORATION

Watorbury, Connocticut 06720

TELEPHOME 7HB. D4ak

s

W.0. 80-2909-1 zr-2.5% Nb Heat Treated Pressure Tube
Customer: Mitsui & Co. (U.S.A.), Inc. Contract No. 130436 Item 1

specification No. ATR-M-300 April 10, 1971

Ingot Identification 387852 Lot No. ﬁ Tube No. 4%
Solution Heat, Treatment:

Front End Back End
Hardness~VPN 260 L5
Percent Alpha /.32 % /.5.5570
7

Amount of Cold Work - After Soln. H.T. /3, g¢ _¥After Aging H.T. Exp. 0.80%
Chemical Analysis of Tube Completed Yes No X

{(H, N & Q) Attached Yes No X
Tenslile Test: Temp. °F U. T. S. 0.2% Y.S. Elong. in 4.5+/A

Front End 572 F9 Jop PSL 4R Goa Psi -

Back Ends W g’4 Zeer PSA _(of "stp o PSL A
llydrostatic Test: Test Pressure 3,600 psi Duration 30 seconds

Cracks, Deformation or Leaks Yes No X
Corrosion Test:

Duration 72 Hours Weight Gain Mg./Dm.2 g Appearance ax
Dimensions: Length 209 Inches

Internal Diameter: Air Gage Chart Attached Yes No X

Wall Thickness: Vidigage Chart Attached Yes - No X
Straightness: Max. Bow .2 &< " In 197"

Ultrasonic Inspection: Free from Defects Greater than 3% Standard Yes X No

Weight _ /2¢ <7 1bs.

Date A?R 13 1 ‘%—\ . (\)')'QM/\

James L. Baker
Gen ~Mgr) Chase Nuclear Division

Comments:
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TURBE INSPECTION CERTIFICATE

Chase DBreass & Copper Co.

LT PRI ST N TN

SUDBSDIARY OF RENNECDTT COBMCH CONPORATION

\*'nic-t'hur_v. Connecticad 0g720

';; fLiCrunnt 754 0004
oL

LRI )

W.0. 80-2909-1 Zr-2.5% Nb Heat Trecated Pressure Tube
Customer: Mitsui & Co. (U.S.A.), Inc. Contract No. 130436 Item ]

Specification No. ATR-M-300 April 10, 1971

Ingot Identification 3878520 Lot No. A Tube No, fs”
Solution Heat. Treatment:
Front End Back End
Hardness~-VPN ST LD R
Percent Alpha /AT AA YR/
7
Amount of Cold Work - After Soln. H.T. (3. 6.6 $After Aging H.T. Exp. 0.80%
Chemical Analysis of Tube Completed Yes No X
(H, ¥ & 0O) Attached Yes No P
Tensile Test: Temp. °F v..T. 5. 0.2% Y.s, Elong. in 4.5\/A
Front End 572 £ Feo Psl _6L 300 psi 2/, 2 %
Back Ends “ 22,300 pPsi _¢7 7sp psi v k]
Hydrostatic Test: Test Pressure _3,600 psi Duration 30 seconds
Cracks, Deformation or Leaks Yes No X

Corrosion Test:

Duration 72 Hours Weight Gain Mg./Dm.? 25 Appearance O A.

Dimensions: Length 209 Inches
Internal biameter: Air Gage Chart Attached Yes No X
Wall Thickness: Vidigage Chart aAttached Yes . No X
Straightness: Max. Bow -7 S In 972"

Ultrasonic Inspection: Free from Defects Greater than 3% Standard Yes X_No

Weight dﬁ:ﬁ ¢L 1bs.
Date &PR 131973 Q(ww\ @81')«\«\

James L.'Biker
Gen. r.) Chase Nuclear Division
Commants:
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TUBE INSPECTION CERTIFICATE

Chase Brass & Copper Co.

. OINEUHET NS 1w —

BUN* ID1ARY ©F RENRECOTT COPPMER CORPORATION

Wataovbury, Connncticut ogi2e

;} TELEPHONE 706 -Seas
AE

W.0. 80-2909~] Zxr-2.5% Nb Heat Trcated Pressure Tube
Customer: Mitsui & Co. (U.S5.A.), Inc. Contract No. 130436 Item 1
Specification No., ATR-M-300 April 10, 1971

Ingot Identification 3878520 Lot No. ___A Tube No. ___ 46

Solution Heat Treatment:

Front End Back End
Hardness-VPN AL 2 55T
Percent Alpha ¥ 10.32%
ra
Amount of Cold Work ~ After Soln. H.T. /2 22 %After Aging H.T. Exp. 0.80%
Chemical Analysis of Tube Completed Yes No X
(i, N & 0) Attached Yes No X
Tensile Test: Temp. °F v, T. 8. 0.2% Y.S. Elong. in 4.5A
Front End 572 &.‘30;! psi _fss 200 psi /o %
Back Ends W 78, 2z psi éz oo psi an o %
Hydrostatic Test: Test Pressure 3,600 psi Duration 30 seconds

Cracks, Deformation or Leaks Yes No X

Corrosion Test:

buration 72 Hours Weight Gain Mg./Dm, 2 22 Appearance .

Dimensions: Length 209 Inches
Internal Diameter: Alr Gage Chart Attached Yes No X
Wall Thickness: ~ Vidigage Chart Attached Yes . No X
Straightness: Max, Bow __.27¢4 " In 197"

Ultrasonic Inspection: Free from Defects Greater than 3% Standard Yes X_No

Weight LAL £ 2 1bs.

pate  APR 13173 Saz , Qabm.

James L. Baker
Gen., r.)Chase Nuclear bDivision

Commentat
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TUBE INSPLECTION CERTIFICATE

Chase Drass & Copper Co.

CEN SRR LU YT TURE

SUBSITIARY OF RPHYNECOTT COPHER CORPORATION

Waterhury, Connooticut daz2o

ﬁ TEAEPUDRE FRO-DA4S

ERIAT1Y )
w.0. B80-2909-1 2r-2,%% Nb Heat Treated Pressure Tube
Customer: Mitsui & Co, (U.S.A.), Inc, Contract No. 130436 Item 1

specification No. ATR-M~300 April 10, 1971
Ingot Identification 3878529 Lot No. 1) Tube No. 7

Solution Heat Treatment:

Front End Back End

Hardness-VPN 2LE 252
Percent Alpha 2o é:bz Py
rd

amount of Cold Work ~ After Soln. H.'T. /o Fs- tAfter Aging H.T. Exp. 0.00%

Chemical Analysis of Tube Completaed Yes No X
{1, N & 0) Attached Yes No g

Tensile Test: Temp. °F U, T, 8. 0.2% Y,.8. Elong. in 4.5{1?
rone it SR Lreeapnt Loy —fle]

Hydrostatic Test: Test Pressure 3,600 psi Duration 30 seconds
Cracks, Deformation or Leaks Yes Ho X

Corrosion Test:

puration 72 Hours Weight Gain Mg./Dm. 2 ) Appearance __ 4 £
Dimensions: Length 209 Inches

Internal Diameter: Air Gage Chart Attached Yes No X

Wall Thickness: Vvidigage Chart Attached Yes - No X
Straightness: Max. Bow 1A ;2 " In 197"

Ultrasonic Inspection: Free from Defects Greater than 3% Standard Yes X No _

Weight [AF &2 lbs.
pate APR 131973 :;W ro Q %‘MN

~ \ James L. DPaker
Gen. r.)Chase Nuclear Division

Comments e
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5 ] Chase Brass & Copper Co., Inc.
ADDRESS Waterbury
CT 06720
avvenTionor:  J, L, Baker
IN AEGARD TO YOUR PURCHASE ORDER NO W 30553
ITEM NO 1
DESCAIFTION Chemical Analysis on customer

DIMENSIONS supplied Zr2.5% Cb
EPECIFICATIONS n=o
¥HE TEST REPOAT FOLLOWS:

APR V1973
G TELEDYNE
WAH CHANG ALBANY

.0, 80X 400
ALBANY, OREGON 57321
(5021 $26-4213 TWX (B10) 6650973

DAYE Maxch 30, 1973
DATE SHIPPED cum

QUANTITY SHIPPED —

PRODUCTIOM ORBEANG [ 166

HEAT NO -

ANALYSIS TN PPM

411
1

|

=mEOo
et

80
38
18

52F

1210
40
13

AMNALYSIS
CEATIFIED BY /7. /.

kb
(14
on
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.L.f..“:",;‘"x VRS AT RIBAY CGRITAATION
A\ A TLLEDYNE COMPANY

P.0. BOL 200 ¢ ALDANY, GILGUH G711+ TELEFHONE 303 PR 4211

pate December 18, 1969
Te Chase Brass & Copper Co., Ync, z""f::';::"n D"“;"“b“dm’ 1969
. - van Az Liste
Aomess Commedtirat 06720 Paosucriey Onoce Ke 26267
Hear Ko 378677 Zx-2,5 Cb
IT!' ‘-I I)]’NT"\I‘:I')'\?S QUAMTITY SHIr2TD
Arvestion ofs J,. 1. Raker 1 8.386"0D x £.9207ip x 21.34" % pes. = 733.0 lbs,

2 8.380"0D x 4.920"1ID x 1B.75" 4 pes. - 646.0 lbs,

fa sxcane, 10 YOUR Fyuncwars Onoza:No W=15484

tres, nat &s Listed

DrscelPyion Zirconium-2,5% Niobiwn Machined Billets
CIKEHEIDES As Listed .

SrEcIFIEATIOND AFCL MET 52, and Purchase Order

THT TCIT Rerort FoLLO4S,
* INCOY *AMALYSIS
COMIMSTRION TIX PRERCEST

é.!’Jl Ceinter Dulion
Ch 2.6 2.7 2.6
F4 3 BALANCE

NRURTTY CONTENT, o
Al 50 51 £8
B 0.3 0.2 0.2
C 220 230 220
cd <.3 <0.3 <0.3
Co <5 <5 <5 INGOT ULTRASONIC TEST RESULTS®
tr 110 100 110 Acceptable
Cu 25 <25 <25
Fe 980 940 loz20
" 2.0 4.5 1.8
e 135 83 73
Nz <10 <10 <10
¥n <10 <10 <10
e <10 <10 <10
N &7 41 az
T <10 <10 <10
i 13 16 16
0 1230 1170 1290
Po 16 10 10
54 79 94 95
&n &0 40 40
Ta <200 <200 <200
o i <50 <50 <50
u 0.8 0.6 0.8
v <5 <5 <3
L 35 35 a5

JURDEESS T o i
Range: 19!~£0{ fverage: 201

.
SVecEqIBRID AKD SwOAW Yo piront Wi

[-1]
'(‘//' 3} y;
ARALY: 1S = /‘\ :
SO Y PR e e Ty Centartes ay.d / / < A LTI Y O S
HOTARY FLILIC FOR OATGON ar ‘,:3‘.-_. VL. Fro ¢|\l;r
By cenulsnion [HPIRCS e kh'lll Ly Assmteanes Mgr,
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RALE RIIANT [DURGHATION

A TELEDY: ‘c COM:A:’\‘:’

P.0,.BOR €0 « ALAANY, QARION 9.72-‘-‘l cTaLEPHOAS !ﬂi-.ﬂﬁ-‘d:"

C'qﬂ-h.- --‘-,‘v b

. bete February 2, 1970
To Chasae Brass & Copper Co., Inec. Date Snisrrs -
Asakess Waterbury QUANTITY SHIFPED —=-
Connecticut C6720 PRODUCTION OROER No @ BAOY
HIAT No ——
Aarrestion et §, L, Bakew
{v RTGaRD TO YOUR Puncuast Oases Ne W 17418
1Pea N 1
DrsenIrTion Perform chemical analysis on customer suppli od
DINENSIONS Zirconiun=~2,5% Kiobium tubing
SPICLPICITIONS Par Purchase Order
Tue TesT REposY FoLLEwD)
AALYSTIS TN PRM
~LO8-F AN At
o 1280 1130
N 46 33
K 3.6 3.2

SURTeEILFD AND SWOAN YI' LETCRR KU

ox
ANALYS1S /,, /:l((ﬂn,(/
A A A 1Y CLATIIITD BY sevvevrnrnsgfnnietivied \-\ e --n- PRSI S R
NITAEY FURLIG FER OREIGEN ke Havold .T. Roed
i
My gevunzsien LRPIAES LA Quality Asnudanla Doty
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x:: N VA GIana ALY CSOBONATIDN
/Q A TELEDYNE COMPANY

7.0, 008 400 « BLBARY. GRTO0OR BTN . ?ltE'll'ﬂ-l'yl 8O3 D28, a1t

DAt tarech 2, 1970
Te Chasce Brass & Copper Co..Inc. Date Swirego .o
Apbazss Waterbury QUARYITY SdIPPID -
Connacticut 06720 Pacovarion OROER Ko C 8498
HeAY Ko -ne
ATTENTION OF1 Je L. Paker
In #TGARD TO VouR Puzenaze Dacga Ws Y 17417
11w Re 1
DESCAIPTION Perforn alevatad tc.npc atura tensile test of eustomerv
Dincusiong sepplied samples from cold worked Zirconium-2,5% Niobium
SPLETPICATIOND Per Purchase Order

TWt TrsT Repoat soniowds

TEXSILE TEST RESULTS @ 572°F ITAT

Tensile Yield Streagth Elengatien
Samnle Streaath . £0.27, Offser) % in O.B5"
k708 82,400 62,300 18.0
F708 74,200 56,400 15.0
B710 80,300 60,600 16.0
F710 77,200 59,200 18.0
F711l 74,400 58,000 15.0
B711 81,100 59,800 15.0
8712 80,900 61,300 18.0
F712 76,900 58,500 13.0

SULSCRIGEY ARD BWOAn 20 QLFOAL-KE

ex . /
AuALysis 7 //// /
riressnraespesnnten vorss CERTIZIED BY mseesinenny o T ALY Fif.\
KOTLRY PUILIC FO3 OGN ‘H‘_l_:z i‘{a.. u Jo Heed
My comnission EXOLRES Ll Qu\l'l.uy .\. seenes Bept
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,-/-‘-’.-_ aen --u- "h UG AP0
4-':':/ l.'\-:ﬁ\ ‘ --nl ieo--.!! i‘n-’-?-!.bl’ {‘Ia.l"fl---kn&--

I/\ A TELLDYNE COMPANY

P.0. 000 460 « ALDAKY, CALSON #7500 - TELEFHONL B82.00G- 20N

Date Fcbruary 25, 1970

‘e Chase Brass & Copper Co,, Ine. Date SuipPEo -
AbonrEs Waterbury QUANTITY SHIPPED m-
Connzcticut.) 06720 Proouerion Onecn Ho O 8495
Hear Ho -
Arrentton o3 Y. 1, Eakar
Ix mfcaan Yo yown Purcwasg Onoza Ho . W 17414
Irtu Na 1 |
brscrErtIcn Corrosion tect samples of Zireconium-2.5% Miobium
BINEKS1OHS tubes per purchase order :lnsl:rucLinu...
SPLeifICATIONS Per Turchase Order
Tne TesT REPORV FOLLOWS)
CORROSTON TEST RESULTS por PS§ c1' 1 Rav, 5 Run No. 218-3
3 Duya @ 750°%2 and 1500 p
we, Cain
Samnle e fdm2 Appearance
703 24 Aceeptable, no visible corresion defects.
710 22 1] 1] (1] ]
711 23 " t u T n
712? 23 ” " n n "
F
SupscRIRCO ANO S¥OaM T8 SEFOAC WL
on
ANaLysis / ({)@
..... [T CIBYIPIED BY cavvannsannins RN L5 AU S T 0 .... sanare
'KOTARY PUSLIC FGR ORLGGN Lz 7" Yarold (34 Reed
by Cowulzston EXPERCE (e Quality Assnemee Dept,
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TUBY INSPECTION CERYIFPICATE

Clhaasg B *ass o Caopper Lo,

s s § B PVHIATIE LD & P =

BURDIDIARY OF RENHMECOTY COPPLG CORAOARTION

Waterbury, Connaotiout 66720

'\q 'lnc-uunc.w_o-'suo
j&"ﬁﬂ" .
Customer: Mitsui & Co., {(U.S.A.}, Inc.
Coutrect No. 13007¢C Specification‘Nd. ATR-M~227 Chase W.0. 80-2789
Ingot Identification %2 b
Amount of Colé Work L2A0 g Tube No. A1\
vhemical Analysis of Tube: Completed Yes No N
Attacnad ' Yes No
Tensile Tests: Temperature of Test: S77°F
Front Back
Ultimate Tensile Strength 14 Avopsi £2.08 &\ _\0°psi -£4.77.
0.2% Yield Strength S'g’ocw_ " go, £ 59 780 * * ey 9.7;(
Elongation in 4.5 JA \$.0 125
Eydrostatiec Test: Test Pressurei 3 Q00 psi Duration: 30 seconds
. w o
Cracks, Deformation or Lesks Yes Wo X

Corrosion Test:

Test Duration Weight Gain Mg .'/!):n.2 Appearancae
1 72 Hours 3 [4)
2 14 pays ,
3 14 Days
Bimensions: Length '2 O3  Inches
Internal Diamoter, ASxr Gage Chart Attached Yes ) No -
Wall Thickness, Vidigage Chart Attached Yes e Bo -

Straightness: O QEL in '\ﬁ'“

Ulirasonic Inqucdon. Froe from defects .greater than 3% standexd Yes Z 1]
Weight VL6 A 1bs, - Comments:

Date \\‘O\.w\-\ \o A1,
,%‘ r"-”\

)
Signed \ "CV\'\\_'.' '\
sz'*:. L. aner
Gen., 2yr. Ziveconium Divisien
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| ATR
TO Mitoui & €Co. (USA)g inc.
ADDRESS 200 Parlk Avenue
Hew Yosk, NY 10017 #. 0, 6O% 488 Zr-2.58%No bl

ALBANY, ORECON BYIY
1588} 0894511 TWH (DI10) HR.00PR

AYTERTION ORI J, PBuonocora
R PURCHASE ORDER NE 130392 DAVE Hay 10, 1972
™ ?::; ::vevou ;_, DATE SHIPPRD Hay 10, 1972
DESCHIPTION Zirconium-2.5 Cb Bars QUANTITY 8HIPPRO 30 pce, 2127.8 Ibe.

DIMENBIOND
EPECIFICATIONS
THE TESTY REPORYT POLLOWD:

(178P2 $00€ o

INGOT ANALYSIS®
COMPOSITION IN PERCENT

Jop  Middle Bottem

Cb 2.5 2.5 2.5
IMPURITIES IN PPM

Al 39 38 32
B €0.2 £0.2 <0.2
cd €0.2 €0.2 €0.2
c 170 150 150
Co <10 <10 <10
Cu {10 {10 14
Hf 29 a7 33
v <25 <25 <25
H <5 5 11
Pb <50 <50 <50
Mg <10 <10 <10
Mn €25 <25 €25
Mo €25 <25 €25
Fe 458 487 500
Ni {35 <35 <35
0 1040(R)1080(R) 1060 1200
Sn <10 <10
Cr 51 57 <50
N k| 31 39
St 42 42 42
T <40 <40 <40
W {25 <25 <25
v 0.2 0.6 0.7

HARDNESS IN BHN
Range 179-18¢9
Average 183

PRODUCT SURFACE FINISH, RMS
<125

5.315" dia. x 19.685" L
PNG Spee. dtd 1/20/71 & P.0.

PRODUCTION ORDER MO 1342 =/
HEAT MO 386124 Zr-2.5 Cb

)
PRODUCT CHEMISTRY, PPM
1 2
0 1140 1230
3| 47 35
H <3 6
CORROSION TEST RESULTS Run No. 646-4
~ 3 days 8 750°¢, 1500 pei
We. Ga%n
Sample Mg/dm Appearance
1 20 Acceptahle, no visible
2 19 corvosion defects.

TENSILE TEST RESULTS @ RCOM TEMP.

#Room Temp. Tensile Yield Strength Elong.
Sample STR psi  (0.27 Offset)psi in %
Long.#1 82,400 64,800 24
Long.#2 80,400 62,600 20
%300°C
Long.#1 57,200 35,800 29
Long.{#2 49,400 32,700 27

#For information only

BILLET ULTRAS(;NIC TEST RESULTS
LP-UI-4 RO
Results: Acceptable

RIS 1TE 2897
..- : THL :.p'-‘.. ég

hk ﬁ’.i*-] f "‘k’kﬁﬁ
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Af"‘"'ﬂ' 18 X 10T Y AEIH( 06) 401--6201
Wi sy BCWO76076 v v b HBI27 | ,
s | S151- 5200 F50 A . i@ ;
WoOB - | i i
HWREBHFED (R B2 E&M 1oy pito & 2-K)
i BRI z: % W%
fn. ;I< }J !m;r‘ﬁﬁ)} . 42_— - 59%0 | 50,1 |
3! ﬁ:‘....ﬂ.ﬁ?:’i’i. RE|  zohs 31.8 31,1
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fa A vrnod— 2
28 S EURTERE R |
I B 8 29 B% by 1# %
b & an 18 (+3 —0,0) & 3
CEE - s
B 3 1000 (45 =0 ) & #
HEBEER —
2 m 8 Wla R T 103" e 5 3 A A
o2 125 JLF A 4A
LA T (ERSHLIOTIR (T) hBP ™) W (B) icowToHRE)
& 3 At T W 5 W %
a Sn 1.20—-170 1.50 1.h8 1.47 RS
o Fe 0.0 7—0.2 0 0.16 0.15 0.15 1196
5 Cr 005—015 0.11 0.10 0,10
= o) Ni 003—008 0.06 0.06 0,06
Fe+Cr+Ni 018038 0.33 0.31 0.31
Al < 15 55 55 42
B L 05 <05 <05 <0.5
Cd < o5 <05 <0.5 <0.5
o <270 0o) 80 70
Co < 29 <D <5 <D
Cu £ 50 10 10 10
x Hf < 100 " 83 75
Mn < 50 10 10 70
S i £ 120 20 30 30
] Ti < 50 1% 13 12
W <100 <5 <5 <5
" u < 8% < 509 < 3e5 =35
Pb < 130 < 10 < 10 — 10
vl < 20 <20 < 20 <20
5 Ca = 3 <35 < < 2
Mg = 20 <5 <D < 9
-5
(ppm)




