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Initial Scientific notebook entry for Titanium Grade 7 Corrosion Studies.

Title: Effect of Environment on Localized Corrosion and Passive Dissolution of Ti-7
s
Tests Performed by: Sean Brossia, Steve Clay, other personnel will be identified as they begin

work on specific tests. -~ Acmr») C&M‘\’ - Baian DuuLy B @7’; bkp
Objectives: Determine the conditions under which localized corrosion of Ti-7 takes place,
including the effect of weldments. Examine the effect of environmental variables on the passive

dissolution rate of Ti-7.

Equipment: Specific equipment lists provided in initial entries or in individual test entries.
Equipment will be identified and calibrated prior to testing.

Materials: Titanium Grade 7 specimens procured from Metal Samples: TIMET Heat #R5835

— Ti (wt%) C (wt%) Fe (wt%) N (wt%) O (wt%) H2 (ppm) | Pd (wt%) —
- bal 0.009 0.115 0.007 0.140 50 0.155 T
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&3\ Metal Samples

Metal Samples Corrosion Monitoring Systems
& division of Alsbema Specially Products, inc.

152 Metal Samples Rd. P.O.Box 8
Muntord, AL 36268

Phone: (256) 3584202 Fax; (256) 358-4515
e-mail: beni@aispi.com Internet: www.alspi.com

_—— Corrosion Monitoring Systams
——

Fax Transmission from Benjamin Lackey
Recipient  Sean Brossia
Company Southwest Research institute
FaxNumber 1-2105225184
Subject MTR's for your order# X86114S
Date 05/15/2000
Number of Pages (including cover) 5

Dear Sean, .

Following are copies of the Metal Samples MTR sheet and the original manufacturer
MTR's for the materials used on the above mentioned order.

Think you for your order. if you have any questions, or need anything else, please let
us know.

Best regards,
Benjamin Lackey

Lot No. -N843. =~ :=Mill:

Description: TIGR2 ,375°RD X 639.7

Chemi¢al Propertiea:
C:0.011
0:0.150

Physical Properties:

Fe:
Ti: BALANCE

Tensile-PSI: 79,710

Yield-PSI:63,560
Condition:ANLD

Lot No. HS01
Description: TIGR.2
Chemical Properties:
C:0.032
0:0.110
Physical Properties:

0.080~

57 (S@R/L

H:0.0015

Elong-%:26.56
R/A-%:47.39

Mill: TICO TITANIUM, INC.

L375"X25%X48"
Fe:0.080 H:0.004
Ti:BALANCE

¥ Tensile-PSI:66,900

Yield-PSI:44,600

Lot No. D830
Description: ZR4
Chemical Propertiesg:
Al:45 PPM
Cr:0.110
Hf:70 PPM
N:<24 PPM
Sn:1.500
Zr:BAL
Phyasical Properties:
Not Available

Mill: TELEDYNE WAH
.265 X 4.2

B:<0.250

Cu:
My
Nb:

<10 PPM
<10 PPM
<0:. 250

i:<25 PPM

We' certify that the Material Test Report is correct to the bhegt of our knowledge
and that the material supplied meets your required P.

Elong-%:25.86
Condition:ANLD

X 93

C:110 PPM
Fe:0.210

Mn:<25 PPM
Ni:<35 PPM
U:<50 PPM

Our Order Line No.

N:0.006

Our Order Line No.

N:0.002

Qur Order Line

Co:<10 PPM
H:<5 PPM
Mo:<10 PPM
§i:73 PPM
W:<50 PPM

pecifications.

2

[

P ..
< /v~/ 96/_9, NNES
>4 E

|




110 | 111

S
85/15/2088 1@:41 2563584515 a o ‘ 5 o pm—————————— | o
IES | HEFURT Page 83 -
— T M - omomoem CUBTEROROEINE. o o
TITRANS AT s ————
- L. 85/15/2000 18:41 2563584515 ALSPI
e B 8 INDUSTRIES, INC. |20 _ JAX 1IN0 : e — PAGE B4 .
’ - 181 €. mmhmy.w:m-nmzzm-mmm METAL SAMPLES CO. m— ————————_— ——— < O ——————
I ——— Dade. i, 60101 » 703-300- » Fax 108-860-2877 ! ’ N
§1 Surdeam Rd.. S +904-7190-200T * H
e e e cop < Y [ — WA r/C0 TITANIUM, INC. .
20, Grare TX 75050+ 214-806-1121 ¢ Fax 214480-H TH] - r3 Michi 1 South be Rd. « Greer, South Carohna 28650
4770 Hapdon Suxton Fd, Windiser, CT 0R095 +500-643- 1620 + Fex S40-683-9041 fww‘ms ”‘{ Iqy 24581 Cre Court « f 4700 + ';':; 3131 478‘335? 82 w(goe;;";;;!én « FAX 1803 879-3961
MATERAL DESCRIPTION WO PCS. TNEAR FEETAWEIGHT HEAY NO. — (B00) 521.4332 » {313) 478-47 ——————————
375" DIA. 4} pcs. BNS224 m««m‘m...m_\j e ——— SR——
e 2 L - . TO: MESAA an INC
METAL SAMPLES COMPANY, INC.
IECIFICATION [P ———
- T ' P.0. BUX 8 .
— ASME SB-348 GRADE 2 : | MUNFORD, AL 36268
e ————
S e . . CHEMICAL ANALYSIS
SEN— N [ fi 3] & Al V- & [ ™ ] W | & (] : s
0.00860 0.0110 | 0.0015 | 0.0800 | 0.1500 T L
Tr——— ’ ’ " C DATE: 1/3e/92 )
R = = & L] G ] Y ionwPel Mo 3 S My ( CUSTOMER PO1 15632 CERTIFICATION OF TESTS ) o
BAL R ] ( S.0. No: 023538 ) —
I MEGHANICAL PROPERTIES __ + : (" HEAT NO. 11044 : SRS ——
o = SPECIFICATION: ASTM B-265-79 GRADE & )
menaTHKs J"BRFL Lo. no_AEFS_r.0. 0. 3R7% BSTH . |
IELD STRENGTH L ‘ . NN e ————
. ~ . 8 (0.2%) OFFSET|Y — 'NITIAL% DESCRIPTIONs  PLATE 3/8% X 23" X 48" — 1PC 72# NN
T ELONGATION |1 AT} F ‘ % N
———— {INCHES) ~
L REDUCTION £ ' c ——————
_IN AHEA B T e Ce-e\)\c-\b SPéC(Ma\S; ) .
. CHEMISTRY v e
R BNOTES T —rr— — — - |
TATIC NOTCH STREBS RUPTURE - TRON .08 3"! . : —————
J— LTRMONCTEST R o S 1 BTG e X OXYBEN .11 SO
LARE TEST i R NTITROGEN .00z Sy
PACTTERY i | R = ; DT (3 1 5 CARBON .e32 N N ———
—— LATTENMG TEST . . HYDRUOGEN . 9019 FINAL PRODUCT . 2042 ~3
YDROBTATIC TEBY - ~ b ANNEALED, RESIDUAL ELEMENTS (EACH) LESS THAN .19 ¥ e —————
e DOY CURRENT TEST RESIDUAL ELEMENTS (TOTAL) LESS THAN .42 O
NeMATICYEST e - - — BN ) % X R TITANIUM REMAINDER .
EVERBE FLATTENING TEST - ) [ N———
———————— YE PENETRANT - i : g - 3 re T ! LONGITUDINAL TRANSVERSE
ADCOAPYIG (LR TERT TENSILE DATA TEST ! TEST 2 IEST i IEST 2 | i e ——
HGROSTRUGTURE PERFORMED . TENSILE  PSI 6690Q 75008 70500 75300 R ‘
WCROBTRUGTURE COMPLUANCE > YIELD 9.2% OFFSET 446@Q SS5800 58600 61900
ACAOSTRUCTURE PERFORMED ELONG * z5.6 3.3 31.8 34.@
WCROSTRRCTURE COMPLUNCE - PRODUCT ANNEALIZD  148@ F FOR 1/2 HOUR, A.C. s m————
e INSPECT MATERIAL BEFORE PROCESSING ’ 3
Candiion of Gale: Delective material wil be re- THIS IS TO CERTIFY THAT THE ABOVE TEST MATERIAL FREE FROM MERCURY CONTAMINATION. e ——————
Ppinced or Grodit wil be wiowexd for the price theceol .
N Upon: T3 renur, but the sefer st not be lbie for :Eggggs AgFE fHORREm AS CONTAINED IN THE
any claims for iabor or consequentisl denwges. E Y.
DATE -
. 0809/88 sionen__1Sues { ok S ——
Quality Assurance
—— ; NT vact-:rumcn N CLERK
N aq ‘\ GA131 1095 R.O. )
\_ Signature __ [/ A UVTALAL %__ y e ———

H®o0\
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¥ . ‘i m—‘u.(s“u e ‘3‘06 i
L B o « Wi s : pres ] N
— QW-432 SUGGESTED FORMAT FOR WELDING PAGCEDURE SPECIFICATION (WPS) POSTTIONS [ON408) POSTWELD HEAT TREATMENT (04071 ,
(See QW-200.1, Section 1X, ASME Boiler and Pressure Vessai Code) JRSI- Positionts) of Groove___1 = G Ty Rengs —~
B Compeny Neme A Sa T CompanyY oy: A Weiding P i up Down_ .| TimeRange. —~
Procedure Specifk 154 !gﬁ o3 Jop [A Supporting POR No.(s} - Positionts) of Fillst -
R — Reviston No.____| o4 { 2q oo Gas (G dom Percent Compasition
Procem(es) ___MACHINE . PREHEAT (QW-408) s
R Wigtding P GTAN Typels). r reremy or Bem Autal) Prahest Tomp.  Min. // Gaslos) (Mixwre} Flow Rate
JOINTS (OW402) Details Tomp. Max ~ o ¢ qa.qv 35 CFH pm—
e Joint Deslgn. Dounee \/e‘e Geopve ; Prahmt M : 8h ARGon 3 /
1ng (You) : {No) - {Continuous or spacisl huating whers sppiicebis should be ! Tratiioa ARGoR q99.9°/ 35S CFy )
——— s Mararial N
{Nefer to both becking snd ratginers.) ———
— . ) ELECTRICAL CHARAC'TERlSTICE {Qw-408}
Osest  [INontusing Mol Curamt ACor D6 DCo _ Polarity. STRAIGHT
[J Nonmemttic  [] Other Amps (Ronge) 130 = 135 volu (Renge) -~ 14~ Vo -
B - L mmmewldumﬁdhtmﬂdmm
Sketches, F Weld Sy wmmw position, and thickness, sw. This infarmation owy be listed in « b
s— should show the general srrangemant of the parts to be waided. Where lor frem vimiler to tht shown below.}
spplicable, the root spacing and the detsils of weld groove may be JPRR——
wpecified.
T—— Tungsten Electrode Size and Typa ‘ % el
- (At the aption af the Migr., sketchas mey be sttachad to illustrate joint Mode of Metal Trensfer for GMAW. = ‘
dasign, weid leyers snd bead sequence, a.g. for notch toughnes proce- of i - tor [Bovey aro, snort circulting are, ec.)
for .
dures, miﬂ#-mm-—..ﬁ:! Elactrade Wire feed speed range
R *BASE METALS (QW-403} TECHNIQUE {aw-410) S
F-Nn______.cmuo Noo e 20 P-NO. e Giraup No. String or Weave Bead ‘rk»l&
— »* Orifice or Gas Cup Size
smmuuon type and m__LmdL.m___GEABE 7 Yo" dave Jnitiel snd Incerpasa Clsaning (Brushing, Grinding, #tc.) AcETonE _—
10 Spacification tvoe sd grade _TITAN 1M GRAYE 7 Y2~ PlATE
ok . of Back Gougli e
Chem. Analysis snd Mach. Prop. Onciltation,
- to Chem. Arslysls end Mech. Prop. Contact Tube to Work D -
Thickness Rangs: Multiole or Single Pass (per sicel_ MULTIPLE | B~ 10 BAIsES Per  SidE.
Bass Mﬂd Groows Filimt Multipie or Single X ok
Pipe Die. Range: Groowe Fiie Travel Sperd (Rungel__ 0= € TPM
R Other. ”
Other
*FILLER METALS (QW-404%)
Spec. No. {SFA)
AWS No, (Ciass} FRisr Metal Currant .
TitAnupa C_;g_A_te 1 ~ . Other
rrm—— A-Mo {e.g., Remarks, Com-
Stzw of Filler Matals __{ile” $ Trevel ment, Hot Wire
Weld Matg! Weld Type Amp. Volt Spead Addition, Technigue,
Thickness Flange: Layeris) Process Class Dis. Polar. Range Renge Range Torch Angle, Etc.} Iom——
Fllilet
Electrode-Flux (Clum)
Flux Trade Name
——— [ Insart )
Other o

*Each base metet-filler motal combinstion shoukd be recorded individusily.

(12/91) This form (E00006) may be obtained from the Order Dept, ASME, 22 Law Drive, Box 2300, Feirfiki, NJ 97007-2300. REFRINT 8/93 ]
|
|

r i
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All Rimensions +-9.0037, Uiiesc oreo

- - 0.750° 1
_ . #5-40 threads 0.375" deep
}-a.300"- \

0.750"
1/16" radius

0.325" Dia J

Sean Brossia
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PorterRLP@aot.com

——

——
| —
—

From:

Sent: Tuesday, April 25, 2000 7:05 AM
To: sbrossia@swri.edu

Subject: Titanium Welding

Sean,

y. Note that I my direct e-mail is porterrlp@aol.com. I am going to
RMI welding brochure, unfortunately the brocure is out of print and
all that is available is a photocopy. Please review the brochure and call me 330-544-1145
or e-mail me with any questions that you might have. Also please note that some of the
alloys in the brochure are outdated and not currently used, however the basic prccedures
are the same.
As for grades 2, 7, 11, 16, 17, 26 and 27 guidelines for welding CP titanium will apply.
Note that grades 16, 17, 26 and 27 are probably likely to be welded with ER Ti-7 weld wire
as it is commercially available. While ER Ti-27 weld wire can be used for grades 26 and
27, it is likely that for the time being that ER Ti-7 will utilized. We have examined the
corrosion resistance of weldments of Ti-Ru alloys autogenously welded and also those
welded with Ti-Pd weld wire (ER Ti-T7) If you wish to obtain some material for welding
such as Ti-Grade 26 (TiRu~26, Ti-0.1Ru) or Ti-Grade 27 (TiRu-27, Ti-0.1Ru) I will be happy
to supply it. Also if you are interested in welding a material for which weld wire is not
available we can make some strips that will serve the purpose quite nicely.

Thanks for your inquir
send you a copy of an

Look forward to hearing from you sSoOOn.

Rick Porter
Corrosion Engineer
RMI Titanium Company
1000 Warren Avenue
Niles, Ohio 44446

PH 330.544.1145

FAX 330.544.1002
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! ] TIPD G2 001, DAT

Sean Brossia - o
a . =4S¢
From: Grauman, Jim [Jim.Grauman@TIMET.com] e
Sent: Tuesday, April 25, 2000 12:21 PM — wOl M2 NeC|l 2\ \nga IlL*’ ‘”‘S‘Wi{ 000272
To: sbrossia@swri.edu \, P“’ I
Subject: RE: TIMET WWW Technical Support Request — 1. S 349
gb&\wev\ TN 62 ey «»msv»f'-\ b.o &Leﬁ S@ (3()0@ et
Dr. Brossia: T \xr [‘ \ LL \
Some guidelines can be found in our Design Handbook, located in the e \l (= SD\/J\t'c £ eC\” L= r-LeXo-a
'Proc'iucts section of our web site. This manual can be downloaded or viewed T‘_‘ \k L-J* =~ \S 'C\'Sq Oe 1
on~line. The only specification I am aware of is an ANSI/AWS specification o - |
(D10.6) titled 'Rec. Practices for GTAW of Ti Pipe & Tubing'. There may be - l \— - \S- C&qu} ? ﬁL 6_‘
others-you could check with someone at the Edison Welding Instltute of the — fuuu N2 = 4 [ Y l()'oo
International Titanium Association (www.titanium.org) - -~ e
<http://www.titanium.org)> . — 'K\A\' (\H' (a ‘KOZ‘
Regards, DBS((\/&k’O“S
——

Jim G L *
im Grauman ] G G“‘(’m\ eOLroSQs= o-é0(c 28 e Or~esS vx Ctey.cl _\—we fe
James S. Grauman
Manager-Corrosion & Analytical Technology — \N (/{ CoEroSien \QJ" &ADG[ 4‘1’('1 \9 L;w(’ V\A\( f‘a‘\‘»’ & QJUV-—-— OQ&(\&(
TIMET~Henderson Technical Laboratory
PO Box 2128 Henderson, NV 83009 ‘¥T) 1 n oot
702.566.4414 Voice N - =16 GO

702.564.9038 FAX
Jim.Grauman@TIMET. com
http://www.timet.com

————— Original Message--—---

From: sbrossia@swri.edu [SMTP:sbrossia@swri.edul
Sent: None

To: technical.htl@timet.com

Subject: TIMET WWW Technical Support Request

Below is the result of your feedback form. It was submitted by
(sbrossia@swri.edu) on Monday, April 24, 2000 at 10:06:33

email: sbrossia@swri.edu

title_: Dr.

firstname: Sean

lasgtname: Brossia

company_name: Southwest Research Institute

addressl: 6220 Culebra Rd

address2:

city: San Antonio

state/province: Texas

zip/postal: 78238

country: United States

other_country:

phone: 210-522-5797

fax: 210-522-5184

email: sbrossia@swri.edu

job_description: Technical/Ré&D

other job_description:

industry: *Other

other_ industry: contract research and development

Message: I am looking for specifications, standards, recomended
practices for welding Ti. Specifically for grades 2, 7, and 16.

1
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L . ) APPROVED CERTIFICATE
Titanium Metals Corporation

100 Titanium Way. Toronto, Ohio 43964 PAGE 1 OF 1
Tmephone(614)537-5694.FAX(614)537-5759
CUSTOMER ~ PURCHASE ORDER
Titanium Industries 27203
GRADE PRODUCT DESCRIPTION
TIMETAL'SQA .15Pd 1" PLATE
SPECIFICATIONS

OUR 'ORDER #
& 38617
CHEMICAL ANALYSIS G : ‘ : e R A T

ASME 265 GR 7_95; ASTM B 265 GR 7 _95A

(Weight Percent)
—— . v c Fe N o rd .
R5835-AVG 0.009  0.115 0.007 0.140 0.155

. H2 (ppm)LOCATIONMETHOD
R5835-J2658-1 50 - HOT EXT.

The Chemistry reported is the average of two results.
Balance titanium. '

T T T T N o T e e e e e e et e e e r et et e e et m e m e = = o st e 2n n o - ——————— —— - — - =

) MECHANICAL PROPERTIES
ANNEAL 30 MIN @ 1S55Q°F-AC

Room Temperature Tensile Results (YS @ .2% offset)
- IDENTITY TENSILE TS KSI YS KSI 4D, ¥ EL RA, %

s 79 ) 5} L 25
;iss.u VZIfTGn : f’_;,zs

COMPLIANCE STATEMENTS
1 Material ‘has received a .010" minimum pickle.
2 Surface free from contamination.

3 Grade Ti-PD to ASTM B 265-95 Grade 7 and ASME SB 265-92 Grade 7.

Results are from TIMET Quality Control records on file

Cert Master used: PLATELS
Y e el

Authorized Signature

Date : B8-JAN-1998
Time : 13:14

This certification package contains the following checked items

.MANIFEST
CERTIFICATION
BILLET MAP

. CUSTOMER WAIVER FORM
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(lbrlcs wade and ccndt 4o QA (ccax/és
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<3, 2 2o

S——

@ 8265
TABLE 1 Chemical Requirements
Composition, %
Element Grade
1 2 3 4 S 6 7 10 11 12
Nitrogen, 0.03 0.03 0.05 0.05 0.05 0.05 0.03 0.05 0.03 0.03 g
max
Carbon, max |0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.10 0.08
Hydrogen 4 0.015 | 0015t |0.015 |0.015 {0015 |0.020 |0.015 ]0.020 {0.015 |0.015 N
max
Iron, max 0.20 0.30 0.30 0.50 0.40 0.50 0.30 035 0.20 0.30 ‘
— Oxygen, max |0.18 0.25 0.35 0.40 0.20 0.20 0.25 0.18 0.18 0.25 :
Aluminum R 55t0 |4.0t0 |... . —
6.75 6.0 ;
Vanadium 35+ e -
45
Tin - 2.0t 375t — .
3.0 5.25 ‘
Palladium . v 0.12t0 | ... 0.12to ‘
0.25 0.25 T
- Molybdenum . 10.0to . 0.2t004 $ /
13.0 +
Zigconium . 4.50to i /
. 7.50 ¢ b
Nickel - VR UURRE DUDEN UORR ORI PO [ X 141 X ‘ /
Residuals®-¢ 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 |
(each), max ‘)
Residuals?- ¢ 0.4 0.4 0.4 04 04 04 0.4 0.4 04 0.4
(total), max ]
Titanium? remain- | remain- | remain- | remain- | remain- | remain- | remain- | remain- | remain- | remain- /
der der der der der . der der der der der -
4 Lower hydrogen may be obtainegd by negotiation with the manufacturer. | . /
2 Need not be reported. i
< A residual is an element present in a metal or an alloy in small quantities inherent to the manufacturing process
not added intentionally. ’ ) . :
P The percentage of titanium is determined by difference. /
t Editorially corrected.
_ /
| /
-
L /
" /
A L /

w——
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I'have reviewed this scientific notebook and find it in compliance with QAP-001.
There is sufficient information regarding procedures used for conducting tests,
acquiring and analyzing data so that another qualified individual could repeat the
activity.
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