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A Milacron Company

Dear Customer:
Enclosed is the REVISED Material Safety Data Sheet for our product:

D-M-E GATE MATE HOT SPRUE BUSHING

The products we distribute are not normally hazardous in their natural state. However,
steel does contain elements deemed by OSHA to be hazardous when released by
manufacturing, such as brazing, burning, grinding, sawing or welding, ect. Failure to
control dust and fumes can result in chronic health problems.

We believe the information, supplied by the Manufacturer, on the enclosed MSDS to be
accurate; however, D-M-E makes no warranty with respect to the accuracy of the
information or the suitability of the recommendations, and assumes no liability for the
information so presented.

Should you require additional information, please call or write the Manufacturer listed on
the MSDS.

Sincerely yours,

D-M-E Company

Director of Operations
Ken Jasina

Revised: May 2005

World’s leading manufacturer of plastics tooling technologies with global operations serving the Plastics and Die Casting Industries.
HOT RUNNER SYSTEMS B MACHINING SERVICES @ MOLD BASES @ MOLD & DIE COMPONENTS @ MOLD ACTION DEVICES ® TECHNICAL SERVICES
D-M-E Company m 29111 Stephenson Highway = Madison Heights, MI 48071 m Tel 248/398-6000 m Fax 248/544-5705
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MATERIAL SAFETY DATA SHEET

1. PRODUCT IDENTIFICATION

This MSDS applies to all established stesl gradas distributed by Crucible Service Centers. Specific percent components
for each element can be obtained from the certificate of test.

Supersedes: Dacember 1008 Prepared By:  Crucible Service Centers Division
Reissued: March 2002 (Revised November 2002) Safety/Haalth Dapartment
Telephena For information;.  (315) 487-D800- Extensuan 718 (.John Pirman Quatity Assurance Managar)
Emergency Telephone: - 1-800:365-1188 : .,

HMIS Rating: Health = 1 Flammability = 0 Reactivity = 0

WHMIS Rating (Canada): Class D - Division 2 - Sub Division A
Untested Mixture Contalning a Toxic Material

2. HAZARDOUS INGREDIENTS

-------- % WEIGHT-----vauu-
oL HIGH S TooL | - 300 - 400. |- .VALVE, .| ALLOY.
, > T SPEED | STEEL - smm.ass STAINLESS - STEEL . | ~STEEL
| 7420905 | <04 | <30 | <10 | <06 | €05 | <10
CARBON | 7440440 | <40 “=4,0 <0.5 <40 . <1.0 0,70
_ CHROMIUM® | 7440-47-3 | <6.0 <13.0 <260 <27.0 <23.0 €20
F COBALT* | 7440484 | <150 | =<11.0 <05 <0.5 <0.5 <0.50
COLUMBIUM | 7440-03-1 | <O0.1 <0.1 2.0 <25 <2.5 «<0.10
COPPER* 7440-50-8 | <05 | <15 <4.0 <50 <05 - <0.50
IRON | 1309-371 | <750 | <0.0 <0.0 <60.0 <60.0 «99.0
, LEAD* 7439.92-1 | <010 | <010 - <0.10 <0.10 . €010 <0.35
MANGANESE* | 7436-96-5 | «1.0 <3.0 <6.0 <3.0 <13.0 <2.0
MOLYBDENUM | 7439-68-7 | <110 | <«10.0 <4.0 <3.5 =10 <10
NICKEL* 7440-020 | <10 <18,0 <37.0 <5.0 <15.0 <40
SELENIUM* | 778248-2 | <D.4 <2.0 €05 <0.5 0,1 <0.10
SILICON | 7440213 | «1.0 <5.0 <2.0 <20 | <40 <0.40
TITANIUM | 7440-328 | <01 | <0.1 <10 <0.5 <0.5 <0.10
CTUNGSTEN | 7440-33-7 | <19.0 | <110 | <05 4,0 3.0 <0.10
il 7440-52-2 <10.0 | <180 : <o 5 S <10.0 05 | <030

mergcncy Planning and' Community nght-to-Knaw Act.of 1936 and 40 CFR 372. Please.note if you
age or otherwuse redlstnbuta this product to mdustnal customers - notice sm!ar to this one must be sent to those
+ Roguluted, under Saction 313, as fume ordust, .
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3. PHYSICAL DATA

BOILING POINT: NA SPECIFIC GRAVITY (H20=1.0):7.4-8.7

MELTING POINT: 2600°F - 2800°F EVAPORATION RATE (BUTYL ACETATE = 1.0): NA
VAPOR PRESSURE (mm Mg): NA SOLUBILITY IN WATER: Insoluble

VAPOR DENSITY (Air = 1); NA APPEARANCE AND ODOR: Solld, odorless metal

4. FIRE AND EXPLOSION DATA

FLASH POINT: NA SPECIAL FIRE FIGHTING PROCEDURES: NA
FLAMMABLE LIMITS: NA LEWUEL;: NA
UNUSUAL FIRE AND EXPLOSION HAZARDS: NA  EXTINGUISHING MEDIA; NA

5. REACTIVITY DATA

STABILITY: Chemically stable

CONDITIONS TO AVOID: Avoid exposure to generated dust and/or fume

INCOMPATIBILITY (MATERIALS TO AVOID):; Reacts with strong acids to generate hydrogen gas
HAZARDQUS DECOMPOSITION OR BYPRODUCTS: Metallic oxides

HAZARDOUS POLYMERIZATION: Will not oceur

6. HEALTH HAZARD DATA

PRIMARY ROUTE OF EXPOSURE: Inhalation of fumes from welding or burning; dusts from grinding or cutting.
ROUTES OF ENTRY: Inhalation: YES  Skin:NO  (ngestion: NO  Eyes: YES

HEALTH HAZARDS (Acute and Chronic)

Note: Steel products in their usual physical form do not pase gny health hazards. However, whan subjected o
welding, burning, sawing, brazing, grinding, etc. potentially hazardous fumes or dust may be generated. The
above operations should be performed in well-ventilated areas. The primary route of exposura is from inhalation
of furnes and dusts.

The effects of overexposure to the various matal fumes and dusts, which may be generated from this product,
and the associated health effects from overexposure are as follows:

ACUTE: Excessive inhalation of metallic fumes and dusts may be irritating to respiratory passages. Excessive
inhalation of fumes from many metals can produce an acute reaction known as "metal fume fever". Symptoms
consist of chills and fever (very similar and aeasily confused with flu symptoms), a metallic taste in the mouth, and
dryness and irritation of the throat. The symptems comea on a few hours after excessive exposures and usually
last from 12 to 48 hours. Long-term effects from metal fume fever have not been noted. Iron oxide, copper, and
manganese have heen gssociated with causing metal fume fever.

High concentrations of metallic fumes and dusts can result in inritation of the eyes, skin, mucous membranes, and
other forms of physical irritation,

oN i d CZ 0T CNZ BT IPL JIRT—R7C-Qt27+ XP d AATANIC IEHTINNN
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ALLOY
ELEMENTS CAS NO. OSHA PEL ACGIH TLV
a0 18 mg/m’ (total dust) 10 mg/m* (metal dust)
ALUMINUM 7426-90-5 5 mg/m’ (respirable fraction) § mg/m" (welding fume)
CARBON 7440.44-0 | 3.5 mg/m? (as carbon black) 3,5 mg/m® (as carbon black)
CHROMIUM 7440-47-3 | 1mgim’ 0.5 mg/m’
COBALT 7440-48-4 | 0.1 mg/m” 0.02 mg/m’
) 10 mgim? (tota! dust)
COLUMBIUM 7440-03-1 15"'1;,9/,:} (ﬁtepst::rggfet)fra etion) 3 mg/m”® (respirable fraction)
{particulate not otherwise ciaasified)
’ 0.1 mg/m® (fume) 0.2 mgim® ('ﬁ:me)
COPPER 7440-808 | 4 mosm® (dust) 1 mg/m® (dust)
IRON 1308-37-1 10 mg/m” (as iron oxide) 5 mg/m® (as iron oxide)
LEAD 7439-92-1 | 0.08 mg/m® 0.16 mgim®
§ mg/m’(dust)(Celling Limit) 0.2 mg/m” (dust)
MANGANESE 7438-86.5 1 mgim® (fume) 1 mg/m® {fume)
3 mg/ma(fime)(STEL) 3 mg/m’gmme)gSTEL)
an_ 10 mg/m* (a8 MO and insoluble 10 mg/m” (a8 MO and ingoluble
MOLYBDENUM | 7439-98-7 commoun compounds)
- 1 mg/m” (rnétal and inscluble 1 mg/m® (metal and insolubie
NICKEL 7440020 | compounds) compounds)
SELENIUM 776248-2 | 0.2 mg/m’ 0.2 mg/m’
SILICON 7440-21-3 | 18 mg/m’ {total dust) 10 mg/m® (total dust)
TITANIUM 7440-32-8 | 18 mg/m® (total dust) as TIO; 10 mg/m?® (total dust as TiOy)
18 mg/m” {total dust) & mg/m®
TUNGSTEN 7440-33-7 | 5mg/m® (Respirable dust) 10 mg/m® (STEL)
{Inscluble compounds) (Insoluble compounds)
) 0.5 mg/m?® (respirable dust as V,Qs) | 0.08 mg/m® (raspirable fraction a3
VANADIUM 7440-62-2 0.1 mg/ m (fume as V;0s) V;0s)

NTP = NATIONAL TOXICOLOGY PROGRAM
1: Known to be carcinogenic; sufficient evidence from human studies.

2' Reasonably anticipated to be a carcinogen; fimited evidence from studies in humans or sufficient evidence
from siudiog in expenmental animals.

IARC = INTERNATIONAL AGENGY FOR RESEARCH ON CANCER
1. Carcinogenic to humans; sufficient evidence of carcinogenicity,
2A: Probably carcinogenic to humans; limited human evidence, sufficient evidence in experimental animals.

28: Possibly carcinogenic to humans; limited evidence in human in the absence of sufficlent evidence in
experimantal animals.

3. Not classified as to carcinogenicity to humans.

4: Probsbly not carcinogenic to humans.

—————————————————————————— S ESERNSTSRSSNRRZR

CHRONIC: Chronio inhalation of high concentrations of metallic fumes and dusts are associated with the follewing
conditions:

ALUMINUM: Exceasive exposure to aluminum metal fumes and dust has been associated with searring of
the lung tissus, and respiratory irritation, but this effect may be due to simultansous silica exposure.

CARCINOGENICITY: NA NTP:NO IARC: NO OSHA REGULATED: NO

AT AT N7 BT DL JIATQZCb7  XP 4 TATANTAC ATHEHTINAEN
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CARBON: Elemental carban, as it exists in this product, is of very low toxicity. Health hazard data presented here
le based on exposures to carbon black, not carbon as it is found in this product. Chronic inhalation exposure to
carbon black may result in temporary or permanent damage to lungs and heart. Pneumnoconiosis has been found
in workers engaged in the produstion of carbon black. $kin conditions such as inflammation of the hair follicles,
and oral mucosal lesions have also been reported from skin exposure.

CARCINOGENICITY: NA NTP:NQ |ARC: 3* OSHA REGULATED: NO
“ (for Carbon Black.)

LHROMIUM: The health hazards associated with exposure to chromium are dependent on ite oxidation state,
The metal form (chromium as it exiets in this product) is of very low toxicity,. Welding fume generated from high
chromium stainless steel may contain hexavalant chromium. This water-solublg hexavalent form is considerably
more toxic, Adverse affects of the hexavalent form on the skin may include ulcerations, dermatitis, and allergic
skin reactions. Inhalation of hexavalent chromium compounds can resull In uloeration and perforation of the
mueous membranes of the nasal aeptum, imitation of the pharynx and larynx, asthmatic bronchitis, bronchospasm
and edema. Respiratory symptoms may include coughing and wheezing, shortness of breath and nasa! itch, Eye
irritation or inflamrnation may &lsc result. The NTP lists hexavalent chromium as a known human carcinogen.
Chromium metal is listed s net classifiable as to carginogenicity to humans.

CARCINOGENICITY: YE§ NTP:NO* IARC:3* OSHA REGULATED: NO
* (Hexavalent Chromium NTP: 1, IARC: 1}

COBALT: Inhalation of cobalt metal fumee and dust causes irritation of the nose and throat, Cobalt dust may
cause an asthma-like disease with symptoms ranging from caugh, chronic bronchitis, shortness of breath and
lebared breathing, to decreased pulmonary function, nodular searring of the lung tissue, permanent digability and
daeath. Exposure to cobalt may cause weight logs, dermatitis (inflammation of the skin) and respiratory
hypersensitivity. Although cobalt is not listed by NTP or OSHA as a carcinogen, sorme data suggesis that cobalt
is an experimental carcinogen in laboratory animals. The author finds that the current OSHA fimit of 0.1 mg/m® is

not protective of worker heaith,
CARCINOGENICITY: NA NTP:NO |ARC: 2B  QSHA REGLULATED: NO

COLUMBIUM (NIOBIUM): Columbium, when inhaled, ia retained mainly in the lungs, and secondarily in bones. It
interferes with calcium as an activator of enzyme systems. In laboratory animals, inhalation of niobium nitride
and/er pentoxide leads to scarring of the lungs at exposure levels of 40 mg/m®. Columbium is a moderate eye
irritant and a powerfu! skin irritant in laboratory animals.

CARCINOGENICITY: NA NTP:NO IARC: NO OSHA REGULATED: NO

COPPER: Intlustrial exposure to copper fumes, dusts and/or mists results in metal fume fever, nausea, irritation
of upper respiratory tract, and irritation of nasal mucous membranes. Chronic poisoning could aggravate
individuals who suffer from Wilson's disease, a genetic condition characterized by liver cirrhosis, brain damage,
nerve damage, kidney disease, and copper deposition in the comea (eye).

CARGCINOGENICITY;: NA NTP:NO 1ARC:NO OSHA REGULATED: NO

|RON: Iron oxide can be generated during arc welding of this product. Chronic inhalation of excessive
coneentrations of iron oxide fumes and dusts may resuit in development of 2 benign prneurnoconiosis, calied
siderosis, which is observable as an X-ray change. No physical impairment of lung function has been associated
with siderosis. Inhalation of excessive concentrations of iron oxide may snhance the rigk of lung cancer
development in workers exposed to pulmonary carcinogens. Acute exposure to the eyes may result in milg
conjunctivitis,

CARCINOGENICITY: NA NTP:NO IARC: NO OSHA REGULATED: NO

LEAD: Chronic exposure to high concentrations of lead fumeas and dusts may result in headaches, vomiting,
delirium/katiucinations, convuislons, coma, and death from exhaustion and respiratory failure. Thée risk is higher
for workers at primary melting refineries than for workers expesed 10 alloys that contain lead.

CARCINOGENICITY: NA NTP:NQ |ARGC: 2B OSHA REGULATED: NQ

~e MTeAT CANT T 0L JIET_OFC_CfR7«XP U ANTAXNAT TIEHET N
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MANGANESE: Chronic exposure to high concentrations of manganess fumes and dusts may increase the
incidence of preumonia and lung damage &nd may adversely affect the central nervous system with symptoms
including steepiness, weakness, smotional disturbances, spastic walk, mask-like facial expression and paralysis.

CARCINOGENICITY: NA'  NTP:NO IARC:NO OSHA REGULATED: NO

MOLYBDENUM: Dust of metaliic molybdenum has caused difficulty breathing, general weaknass, dizziness,
chest pain, expectoration, fatigue, headache, anorexia, and joint and muscie pain. Molybdenum has caused
anemia and poor growth in experimental animais. Molybdenum may also cause pneumocaniosis and irritation to
the lungs and eyes. In rats, dusts of metallic molybdenum have caused growth depression and thickening of
intraaiveolar sapta, which contained connactiva tissue fibars.

CARCINOGENICITY: NA NTP:NO |ARC:NO OSHA REGULATED: NO

NICKEL: Nickel fumes are respiratory irritants and have been a known cause of asthma, pneumonia, pulmenary
edema and pulmonary fibrosis in welders using nickel alloys. Alrborne nhickel contaminated dusts are regerded as
capable of producing lung cancer. The risk is higher for workers at primary nickel smelters and refineries than for
workers exposed to nickel alloys. Skin contact may cause an allergic rash, Nickel itoh is the dermatitis resulting
from sensitization to nickel, Itching can cccur up to 7 days before skin eruption oceurs. The primary skin eruption
ig reddening, or infection af the hair foilicles, which may be followed by skin ulceration. Nickel sensitivity, once
acquired, is apparently not lest.

CARCINOGENICITY: YE§ NTP:2 |ARC:2B OSMHA REGULATED: NO

SELENIUM: Overexposure of selenium fumes may produce accumulation of fluid in the lungs, gariic breath,
bronchitis, pneumonitis, bronchial asthma, nausea, chills, fever, headache, sore throat, shortness of breath,
conjunctivitie, vomiting, abdominal pain, diarrhea and enlarged liver. Salenium is an aye and upper respiratory
irmitant and & sensitizer. Overexposure may result in red staining of the nails, teoth, and hair. Selenium dioxide
reacts with moisture to form selenious acid which is corrosiva to the skin and eyes.

CARCINOGENICITY: NA NTP:NO 1ARC:3 OSHA REGULATED: NO

SILICON: Elementary silicon Is an inert material. Slight pulmonary lesions have been reported in laboratory
animals from injections of silicon dust within the trachea. Silicon dust has little adverse affsct on jungs and doas
not appear to produce significant organic disease or toxic effects when exposures are kept uncer the TLV. Silicon
may cause chronic respiratory effects If repeated overexposure ocours,

CARCINOGENICITY: NA NTP: NO [ARC: NO OSHA REGULATED: NO

TITANIUM: Elemnental titanium is an inert material. Titanium dioxids may be genereted in welding furnes from
thie product, At extremely high concentrations titanium dioxide has induced lung cancer in rats. Titanium dioxide
dust is @ mild pulmonary, eye and skin irritant. Rats exposed to titanium dioxide developed small focal areas of
emphysema which were attributable to large deposite of dust. Excessive exposure in humans may result in slight
changes in the lungs. The dusts of titanium dioxide can be placed in the nuisance categery,

CARCINOGENICITY: NA NTP: NO [ARC: 3* (OSHA REGULATED: NO
*(for Titanium Dioxide)

TUNGSTEN: Chronic sxposure to tungsten dust has been reported to cause puimonary fibrosis, characterized by
cough, labored breathing, and wheezing. Dermatitis (inflammation of the skin), primarily on the sides of the neck,

inner forearm, and tha backs of the hands, was also reported. Dusts of turigsten pose a hazard congidered to be
somewhat greater than that of nuisance dust.

CARCINOGENICITY: NA  NTP: NO IARC: NO OSHA REGULATED: NO

ot d JZ0T  onnZ BT IPLI JIRT Q7 C- Q7 X d ANTAMAS ATAHTINMN
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VANADIUM: The heaith hazards associated with expesure to vanadium are dependant on its oxidation state,
This product containg elemental vanadium. Elemental vanadium sould be uxidized fo vanadium pentoxide during
weiding. The pentuxide form is more toxic than the elemental form. Chronie exposure 1o vanadium panfoxide
dust and fumes may cause severs irritation of the eyes, skin, upper respiratory tract, persistent inflammation of
the trachea and bronchi, pulmonary edema, and systemic poisoning. Signs and symptoms of overexposLire
include; conjunctivitis, nasopharyngitis, cough, labored breathing, rapid heart beat, lung changes, chronic
bronehitie, skin pallor, greanish-black tongue and an allergic skin rash.

CARCINOGENICITY: NA NTP:NO IARC:NO OSHA REGULATED: NO

THIS PRODUCT AS A MIXTURE HAS NOT BEEN DETERMINED TO BE CARCINOGENIC. HOWEVER,
INDIVIDUAL COMPONENTS, NICKEL, CBRTAIN CHROMIUM AND COBALT COMPOUNDS, AND TITANIUM
DIOXIDE HAVE BEEN ASSOCIATED WITH CARCINOGENICITY.

7. PRECAUTIONS FOR SAFE HANDLING AND USE

STEPS TO BE TAKEN IN CASE MATERIAL 1€ RELEASED OR SPILLED: NA
WASTE DISPOSAL METHOD: Dusts, ete. - follow Federal, State, and Local regulations regarding disposal.

PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Use good housekeeping practices to prevent
accumulations of dusts and ta keep girborne dust concentrations at a minimum,

8. CONTROL MEASURES « ALWAYS CONSULT A PROFESSIONAL HYGIENIST

RESPIRATORY PROTECTION: If fumes, misting or dust conditions aggur, censult a professional Industrial
Hygienist. Provide NIOSH approved respiratore.

VENTILATION: Lise general or local exhaust ventilation tc keep airborne conocentretions of dust and fumes below
the TLV. Consult a professional Industrial Hygienist.

GLOVES: Gloves and barrier creams may be necessary to prevent skin gsensitization and dermatitis
{(inflammation of the skin)

EYE PROTECTION: Safaty glasses shauld be worn when grinding or cutting; face shields should be wom when
welding or burning.

WORK/HYGIENIC PRACTICES: As required.

9. ADDITIONAL INFORMATION

CONTACT:  Quality Assuranca Department TELEPHONE: (315) 487-0800, Extension 718
Crucible Service Caenters
P.0O, Box 981
Camillus, New York 13031-0291

As defined by OBHA, a STEL (8hert Term Exposure Limit) is the employee's fifteen minute, time-weighted
averags exposure, which must not ba exceeded at any time during @ workday. Exposures above the TLV-TWA
up to the STEL should not be longer than 18 minutes and should not occur more than 4 times per day, with an

hour betwean successive exposiures.
Coatings may be applied to the product for protective purposes. The possible presence of coatings should be

recognized and considered when evaiuating potential employse hazards and exposures during dust/fume
generating activities. Applicable coating MSDS's are available upon request,
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