
1. ldentif ication
, Product identifier , , , 
Other means of identification 

SOS number 
.Version ,#
Revision date 

SAFETY DATA SHEET 

TI TANIUM ALLOYS WITH V ANA DIUM 

341 
06 
October 27, 2015. 

Other means of identification 
Syn�nyms 3-2.5; 3Al-2.5V, 6-4·, 6-6-2, 6Al-4V, 6Al-6V-2Sn, 8-1-1·, BAl-1 Mo; 1V, 10-2-8., 10V-2Fe-3AI, 13-11-3,.

13V-11 Cr-3AI, 15-3�3�3, 15V-3Al-3Cr-3Sn, 64, 64ELI,'662, Ti-5553, Ti-3Al;2.5V, Ti-6-2-il--2,
Ti-6Al-4V * Ti-6Al-4V(ELI), Ti-6Al-6V-2Sn, Ti-10V-2Fe-3AI, Ti-BAl-1 V-1 Mo, Ti-13V-11 Cr-3AI,
Ti-15V-3Al-3Cr-3Sn, Ti-3Al-8V-6Cr-4Mo-4Zr, TiBetaC

Recommended use Titanium forgings and aerospace castings 
, Recom�ended restrictions For in,dustrial use only. 
Manufacturer/Importer/Supplier/Distributor information 
Manufacturer 

Stanford  Advanced  Materia ls
Address : 23661 Birtc her Dr.,
La ke Forest, CA 92630 U.S..A.
Te l: (949) 407-8904
Fa x: (949) 812-6690 

Emerge"!CY Information 

Website 

. ·2. Hazard(s) identification 
Classification 

(949) 407-8904
(This telephone number is available 24 hours per day, 7 days per week.)

www.samateria ls..com

This product is considered hazardous under 29 CFR 1910.1200 Hazard Communication). , ( 
·Potential health effects · 

The following statements summarize the health effects generally expected in cases of overexposures. User specific situations 
should be assessed by a qualified individual. Additional health information can be found in Section 11. 
The'�ealth effect�li�ted below are not !ikely to occ�r山nless pmcessing'<?f this produc�t1enerates'dusts of fumes. 

Physical hazards Not classified. 
Health hazards Not classified. 
Environmental hazards Not classified. 

, ·Authority defined hazards , · Combµstible dust 

Label elements 
Hazar.d symbol 

， 

， 

None. 
Warning 

＇ ， ＇

Signal word 
Hazard statement The mixture does not meet the criteria for classification. May form combustible dust 

, concentrations in ai� 卢
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: Evapori:ition rate · · 
Flammability (solid, gas) 

Not applicable. 
Not applicable. 

Upper/1,ower flamma,bility or exP,losive !imits 
Fl轴mability limit· - upper· Not applicable 
（％） 
Flammability limit - lower Not applicable 
（％） 

..'Explosjve properties·
Dust explosion properties 

St class 

Dust�IGuds may be! ·explosivE: ,tJnder ce,rtain conditions.' 

: Vapor pressure 
Vapor density 
Relativ�density 
Solubili如es)
Specific gravity 
Partition coefficient 
, (n-octanol/water) 

·Auto-ignition temperature
Decomposition temperature
'1/iscosity. 

Strong explosion. 
Not applicable 
Not applicable 
Not determined 

Insoluble 
Not determined 
Not applicable 

Not app'licable 
Not applicable 
Not applicable 

＇ ， ＇

10. Stability and reactivity
,Reactiv,ity 
Chemical stability · · 
Possibility of hazardous 
reactions 

The product is stabl,e and non-r�active ynder normal c;:onditions o{ use, st9rage and tral')sport. 
Stable·under normal conditions of use, storage, and transportation. 
Hazardous polymerization does not occur. 

Conditions to avoid Dry titanium fines collected in cyclones have ignited spontaneously when allowed to fall freely 
through.air. Sump fir1es can spdntaneously ignite whe:n tlried. . · .

Incompatible materials At abnormally high temperatures, descaling baths of minerals acids and molten alkali salts may 
cause violent reactions. Titanium surfaces that have been treated with nitric acid, particularly with 
red fuming nitric acid containing 10-20% nitrogen tetroxide, become pyrophoric and may be
explosive. Large titanium shapes will igni'te spontanedusly on cor.itact with, 「iquid oxygen:· ,  

Thermite reactions can occur with oxides of lead, copper, iron, bismuth and certain other metals. 
, , Hazardous decomposition , , ·No hazardous decomposition products are known. 

products 

11. Toxicological information
Health effects associated with ingredients

Titanium: Generally considered to be biologically in函

Chromium dust and fumes: Can cause irritation of eye, skin and respiratory tract. Metallic chromium and trivalent chromium: Not 
classifiable as to their carcinogenicity tq humans by IARC. 

Aluminum dust/fines and fumes: Low health risk by inhalation. Generally considered to be biologically inert (milling, cutting, 
grinding). 

Molybdenum dust, and fumes: Can cause irritation of mucous·membranes, skin and respiratory't'ract. Acuie overexposures: Can · · 
cause headache, backache and sore joints. Chronic overexposures: Can cause deformities of the joints, blood disorders, kidney 
damage, lung damage and liver damage. 

Tin (dust or fume): Chronic overexposures: Can cause benign lung disease (stannosis). 

Copper dust/mists: Can cause irritation of the eyes, mucous membranes, skin, and respiratory tract. Chronic overexposures: 
Can cause reduction in the number of red blood cells (anemia), skin abnormalities (pigmentation changes) and hair discoloration. 

Some·products are supplied ,With an oil coating or ha¥e residual'oil from, the manufactur!ng proc�ss. Oil: 9an cause irritat!on of 
skin'. Skin contact (prolonged or repeated): Can cause dermatitis. 
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T�GA Section 1,2(b) Expor:t·Notific;ition (40 CFR 1,07, SubP,t. D) 
Chromium (VI) compounds (GAS Varies) 0.1 % Annual Export Not1flcat1on required. 

CERCLA Hazardous Substance List (40 CFR 302.4) 
·. Chromium (GAS 7440c47-3) ·. .. ·Listed. ·. , 

Copper (GAS 7440-50-8) Listed. 
US. OSHA Specifically Regulated Substances (29 CFR 1910.1001-1050) 

Chromium (VI) compounds (GAS Varies) Cancer 
Eye irritation 

, ·'Skin se('ls1t1zation 
Superfund Amendments and Reauthorization Act of 1986 (SARA) 

Section 311/312 hazard Immediate Hazard -Yes 
cate�ories : 

, Delayed Hazard - Yes 
If particulates/fumes generated during processing. 
If par,ticulates/fumes generated during processing. 

Fire Hazard - No 
Pressure Hazard - No 
Reactiyity Hazard -No 

SARA 302 Extremely hazardous substance 
Chemical name CAS number Reportable 

None' 
SARA 311/312 Hazardous Yes 
chemical 

quantity 
Threshold 
planning quantity 

Threshold 
planning quantity, 
lql!'-'.er value 

Threshold 
planning quantity, 
upper valu�, , 

: Disclaimer · ·. : The user of this SDS should verify the substance specific concer\tration information as it'relates to: 
regulatory reporting. Listed concentrations may cover a range of formulations and process batch 
variations. 

.. Superfund Amendments and Reauthorization Act of'1986 (SARA) 
SARA 313 (TRI reportinSJ) 

Chemical name CAS number 

Vanadium ＇ ， ＇

, Chromium · 
Aluminum 
Copper 

: US state·regulations· · ,  
US. California Proposition 65 

, , , 711-40-62-2 
·7440-47-3

' '

7429-90-5
7440-50-8

%by wt. 

1 ,-, 15 
0�11 
3 - 8
0 - 2

California Safe Drinking Water and Toxic Enforcement Act of 19 86 (Proposition 65): This material is not known to contain 
, any chemicals currently .lrsted as·carcinogens or reproductive toxins. · · 

International Inventories 
Country(s) or region 
Australia 
Canada 
Canada 
China 
Eurc;ipe 

Europe 
Japa� 
Korea 
New Zealand 

Inventory name 
Australian Inventory of Chemical Substances (AICS) 

, · Dome乱ic Substanc的List (D�l) 
Non-Domestic Substances List (NDSL) 
Inventory of Existing Chemical Substances in China (IECSC) 

: . Europ(:lan Inventory of. Existing :Commeri:;ial Chemical ··, 
Substances (EINECS) 
European List of Notified Chemical Substances (ELINCS) 

, , · lnventbfY of Existing: arid New -Ghemical'�ubstances (��CS) 
Existing Chemicals List (ECL) 
New Zealand Inventory 

Philippines Philippine Inventory of Chemicals and Chemical Substances 
, . (PICCS), 

United States & Puerto Rico Toxic Substances Control Act (TSCA) Inventory 

On inventory (yes/no)* 
Yes 
Ye�·' 
No 

Yes 
Yes: 

No 
No ·· 

Yes 
Yes 
Yes 

Yes 
*A "Yes" indicates that all components of this product comply with the inventory requirements administered by the governing country(s)
A "No" indicates that one or more ,componen\s of the product are not list,ed or exempt from listing on the inven\ory adminil?tered by the governing 
coun/ry(s). 
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16. Other information, including date of preparation or last revision

SDS Status 

Revision date 
Version# 
Revision Information , , , 

Disclaimer 
＇ ，

October 27, 2015: Change(s) in Section: 15 and 16. 
· ·

. 
October : 2, 2015: Ch抑ge(s) in S的tion: 1�and 16. 
May 28, 2015: New format. 
February?? , 2015: Change(s) in Section: 1, 2, 4, 10, 11 and 15. 
October 12, 2007: Reviewed on a periodic basis in accordance with Alcoa policy. Change(s) in 
Section: 1, 2, 3, 4, 5, 7, 8, 10, 11, 12, 13, 14 and 15. 

, ·June 23, ,2004: Change(s) in Se\:tion: 1, 2,, ;3, 5, 8 and 1:2, 
August·20, 2001: Change(s) in Section: 1·, 2, 3, 7 and 8. lncludes·products formerly covered on 
Howmet SDSs 401 and 402. 
Origination date: January 26, 1984 

· Hazardbus Materials Control Cotnmi廿ee · 
Preparer: Jim Perriello 

. .  ·SDS System Number: 115958 .. · 
December 6, 2010: New format. 
October 27, 2015. 
06 
.Identification: Recommended Restrictions, 
Hazard(sJ identification: Storage· 
Hazard(s) identification: GHS Symbols 
Composition I Information on Ingredients: Disclosure Overrides 

, .Fire-figh\ing measures: Suitable extinguishing media 
, Exposure controls/per的nal protection: Eye/face protection

Physical & Chemical Properties: Multiple Properties 
Physical and chemical properties: Form 

, , ·Stability 13nd reactivity: Possibili\y of haza氏lous reactions 
Regulatory information:·Disclaimer · · · 
Regulatory information: US federal regulations 
Other information, including date of preparation or last revision: Other information 2 
GHS: Classification 
, The information in the sheet was written based on the bes.t knowledge and experience currently 
available. 
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, Other information 
• Guide to Occupational Exposure Values 2015, Compiled by the American Conference of Governmental Industrial Hygienists
(ACG旧）．
• NIOSH Pocket Guide to Cl;lemical Hazards, U.S. Departme(lJ·of Health and Human·Services, .Septembe�2005.
• expub, Expert Publishing, LLC., www.expub.com,· ·
• Ariel, 3E Company, www.3Ecompany.com

Key/Legend: 
ACGIH Ameriqq.r;, Conferer;,ce of Governmental lnqustrial Hygienists 
AICS Australian Inventory of Chemical Substances · 
CAS Chemical Abstract Services 
CERCLA Comprehensive Environmental Response, Compensation, and Liability Act 
CFR , Code of Federal R!:!gulations, 
CP.R Cardio七ulmonary Resusitation 
DOT Department of Transportation 
DSL Domestic Substances List (Canada) 
EC. Effective Concentration , 
ED : Effective Dose · · 
EINECS European Inventory of Existing Commercial Chemical Substances 
ENCS Japan - Existing and New Chemical Substances 
EWC European Waste Catalogue 
EPA Environmental Protective Agency 
IAf=:!C International AgeiAcy for R�search on Caricer 
LC Lethal C oncentrat1on 
LD Lethal Dose 
MAK Maximum Workplace Concentration (Germany) "ma砌imale Arb�itsplatz-Konzentration". 
ND.SL Non-Dornestic Supstances, Llst (Canada)· ,  
NIOSH National Institute for Occupational Safety and Health 
NTP National Toxicology Program 
OE,L Occupational Exposure Lir,:iit 
OSHA Occupational Safety and Health Administration 
PIN Product Identification Number 
PMCC Pensky Marten Closed Cup 
RCRA Resource Conservation and Recovery Act 
SARA Superfund Amendments and Reauthorization Act 
SIMDUT Systen:ie·d'lnformation sur les Matieres Oangereuse.s Utilisees .au Travail· · ·
STEL Short Term Exposure Limit' 
TCLP Toxic Chemicals Leachate Program 
TDG Transportation of Dangerous Goods 
TLV. · Threshold Limit Value . · 
TSCA Toxic Substances Control Act 
TWA Time Weighted Average 
WHMIS Workplace Hazardous Materials Information System 
m rh�ter, cm cen(ifT)eter, mm'millimet�r. in inch, 
g gram, kg kilogram, lb pound, µg mic「ogram,
ppm parts per million, ft feet 

••• End of SDS••• 
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