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SECTION 1 Identification of the substance / mixture and of the company / undertaking

Product Identifier
Product name 1240 FPA Silver Solder
Chemical Name Not Applicable
Chemical English Name Not Applicable
Synonyms Not Available
Proper shipping name ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (contains zinc)
Chemical formula Not Applicable

Other means of identification Not Available

Relevant identified uses of the substance or mixture and uses advised against

Relevant identified uses Use according to manufacturer's directions.

Details of the manufacturer or importer of the safety data sheet
Registered company name Vishay Measurements Group GmbH
Address Tatschenweg 1 Heilbronn 74078 Germany
Telephone +49 (0) 7131 39099-0
Fax +49 (0) 7131 39099-229

Website www.VPGSensors.com

Email mm.de@vpgsensors.com

Emergency telephone number
Association / Organisation Chemtrec (24/7/365)

Emergency telephone

number(s) | (©0-1) 703-527-3887 (Worldwide)

Other emergency telephone

number(s) Not Available

SECTION 2 Hazards identification

Classification of the substance or mixture

Summary of Hazard in an Emergency Situation

Toxic if swallowed.

Causes burns.

Risk of serious damage to eyes.

May cause CANCER.

Possible risk of impaired fertility.

Possible risk of harm to the unborn child.

Use appropriate container to avoid environmental contamination.

Avoid release to the environment. Refer to special instructions/Safety data sheets.

Acute Toxicity (Oral) Category 4, Skin Corrosion/Irritation Category 1C, Serious Eye Damage/Eye Irritation Category 1, Carcinogenicity
Classification ™! Category 1B, Specific Target Organ Toxicity - Repeated Exposure Category 1, Hazardous to the Aquatic Environment Acute Hazard
Category 1, Hazardous to the Aquatic Environment Long-Term Hazard Category 1

1. Classified by Chemwatch; 2. China Catalogue of Hazardous Chemicals; 3. Classification drawn from Regulation (EU) No 1272/2008 -

Legend: Annex VI

Label elements

Hazard pictogram(s) @ @
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Signal word Danger

Hazard statement(s)
H302 Harmful if swallowed.
H314 Causes severe skin burns and eye damage.
H350 May cause cancer.
H372 Causes damage to organs through prolonged or repeated exposure.

H410 Very toxic to aquatic life with long lasting effects.

Precautionary statement(s) Prevention
P201 Obtain special instructions before use.
P260 Do not breathe mist/vapours/spray.
P280 Wear protective gloves, protective clothing, eye protection and face protection.
P270 Do not eat, drink or smoke when using this product.
P273 Avoid release to the environment.
P202 Do not handle until all safety precautions have been read and understood.

P264 Wash all exposed external body areas thoroughly after handling.

Precautionary statement(s) Response
P301+P330+P331 IF SWALLOWED: Rinse mouth. Do NOT induce vomiting. If more than 15 mins from Doctor, INDUCE VOMITING (if conscious).
P303+P361+P353 IF ON SKIN (or hair): Take off immediately all contaminated clothing. Rinse skin with water/shower.
P305+P351+P338 IF IN EYES: Rinse cautiously with water for several minutes. Remove contact lenses, if present and easy to do. Continue rinsing.
P308+P313 IF exposed or concerned: Get medical advice/ attention.
P310 Immediately call a POISON CENTER/doctor/physician/first aider.
P321 Specific treatment (see advice on this label).
P363 Wash contaminated clothing before reuse.
P314 Get medical advice/attention if you feel unwell.
P391 Collect spillage.
P301+P312 IF SWALLOWED: Call a POISON CENTER/doctor/physician/first aider/if you feel unwell.
P304+P340 IF INHALED: Remove person to fresh air and keep comfortable for breathing.
P330 Rinse mouth.

Precautionary statement(s) Storage

P405 | Store locked up.

Precautionary statement(s) Disposal

P501 | Dispose of contents/container to authorised hazardous or special waste collection point in accordance with any local regulation.

Physical and Chemical Hazard
In case of fire and/or explosion, DO NOT BREATHE FUMES.

Health Hazards

Inhalation of vapours or aerosols (mists, fumes), generated by the material during the course of normal handling, may produce toxic effects.
Inhalation of oil droplets or aerosols may cause discomfort and may produce chemical inflammation of the lungs.

The inhalation of small particles of metal oxide results in sudden thirst, a sweet, metallic foul taste, throat irritation, cough, dry mucous
membranes, tiredness and general unwellness. Headache, nausea and vomiting, fever or chills, restlessness, sweating, diarrhoea,
excessive urination and prostration may also occur.

Copper poisoning following exposure to copper dusts and fume may result in headache, cold sweat and weak pulse. Capillary, kidney, liver
and brain damage are the longer term manifestations of such poisoning. Inhalation of freshly formed metal oxide particles sized below 1.5
Inhaled microns and generally between 0.02 to 0.05 microns may result in "metal fume fever". Symptoms may be delayed for up to 12 hours and
begin with the sudden onset of thirst, and a sweet, metallic or foul taste in the mouth. Other symptoms include upper respiratory tract
irritation accompanied by coughing and a dryness of the mucous membranes, lassitude and a generalised feeling of malaise. Mild to severe
headache, nausea, occasional vomiting, fever or chills, exaggerated mental activity, profuse sweating, diarrhoea, excessive urination and
prostration may also occur. Tolerance to the fumes develops rapidly, but is quickly lost. All symptoms usually subside within 24-36 hours
following removal from exposure.

There is some evidence to suggest that the material can cause respiratory irritation in some persons. The body's response to such irritation
can cause further lung damage.

The material can produce chemical burns within the oral cavity and gastrointestinal tract following ingestion.

The material is not thought to produce adverse health effects following ingestion (as classified by EC Directives using animal models).
Nevertheless, adverse systemic effects have been produced following exposure of animals by at least one other route and good hygiene
practice requires that exposure be kept to a minimum.

A metallic taste, nausea, vomiting and burning feeling in the upper stomach region occur after ingestion of copper and its derivatives. The
vomitus is usually green/blue and discolours contaminated skin.

Ingestion

The material can produce chemical burns following direct contact with the skin.

Though considered non-harmful, slight irritation may result from contact because of the abrasive nature of the aluminium oxide particles.
Thus it may cause itching and skin reaction and inflammation.

Open cuts, abraded or irritated skin should not be exposed to this material

Entry into the blood-stream, through, for example, cuts, abrasions or lesions, may produce systemic injury with harmful effects. Examine the
Skin Contact skin prior to the use of the material and ensure that any external damage is suitably protected.

Irritation and skin reactions are possible with sensitive skin

Exposure to copper, by skin, has come from its use in pigments, ointments, ornaments, jewellery, dental amalgams and IUDs (intra-uterine
devices), and in killing fungi and algae. Although copper is used in the treatment of water in swimming pools and reservoirs, there are no
reports of toxicity from these applications.

There is some evidence to suggest that this material can cause inflammation of the skin on contact in some persons.
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The material can produce chemical burns to the eye following direct contact. Vapours or mists may be extremely irritating.
If applied to the eyes, this material causes severe eye damage.
Copper salts, in contact with the eye, may produce inflammation of the conjunctiva, or even ulceration and cloudiness of the cornea.

Studies show that inhaling this substance for over a long period (e.g. in an occupational setting) may increase the risk of cancer.

Inhaling this product is more likely to cause a sensitisation reaction in some persons compared to the general population.

There is ample evidence that this material can be regarded as being able to cause cancer in humans based on experiments and other
information.

Toxic: danger of serious damage to health by prolonged exposure through inhalation, in contact with skin and if swallowed.

This material can cause serious damage if one is exposed to it for long periods. It can be assumed that it contains a substance which can
produce severe defects.

Ample evidence from experiments exists that there is a suspicion this material directly reduces fertility.

Based on experience with animal studies, exposure to the material may result in toxic effects to the development of the foetus, at levels
which do not cause significant toxic effects to the mother.

Animal testing shows long term exposure to aluminium oxides may cause lung disease and cancer, depending on the size of the particle.
The smaller the size, the greater the tendencies of causing harm.

Chronic exposure to silver salts may cause a permanent ashen grey discoloration to the skin, conjunctiva and internal organs. A mild chronic
bronchitis can occur.

For copper and its compounds (typically copper chloride):

Acute toxicity: There are no reliable acute oral toxicity results available. Animal testing shows that skin in exposure to copper may lead to
hardness of the skin, scar formation, exudation and reddish changes. Inflammation, irritation and injury of the skin were noted.

Repeat dose toxicity: Animal testing shows that very high levels of copper monochloride may cause anaemia.

Genetic toxicity: Copper monochloride does not appear to cause mutations in vivo, although chromosomal aberrations were seen at very
high concentrations in vitro.

Cancer-causing potential: There was insufficient information to evaluate the cancer-causing activity of copper monochloride.

Welding or flame cutting of metals with zinc or zinc dust coatings may result in inhalation of zinc oxide fume; high concentrations of zinc
oxide fume may result in "metal fume fever"; also known as "brass chills", an industrial disease of short duration. [I.L.O] Symptoms include
malaise, fever, weakness, nausea and may appear quickly if operations occur in enclosed or poorly ventilated areas.

Repeated application of mildly hydrotreated oils (principally paraffinic), to mouse skin, induced skin tumours; no tumours were induced with
severely hydrotreated oils.

See Section 12

Other hazards

Inhalation may produce severe health damage*.
Cumulative effects may result following exposure*.

*LIMITED EVIDENCE

No further product hazard information.

SECTION 3 Composition / information on ingredients

Substances

See section below for composition of Mixtures

Mixtures
CAS No %][weight] Name
7440-22-4 31.9 silver
7440-50-8 23.9 copper
7440-66-6 17.7 zinc
64742-46-7. 2.9 distillates, petroleum, middle, hydrotreated
7440-02-0 2.9 nickel
Not Available 20.7 2787482-26-0

SECTION 4 First aid measures

Legend:

1. Classified by Chemwatch; 2. China Catalogue of Hazardous Chemicals; 3. Classification drawn from Regulation (EU) No 1272/2008 -
Annex VI; 4. Classification drawn from C&L; * EU IOELVs available

Description of first aid measures

Eye Contact

Skin Contact

If this product comes in contact with the eyes:

Immediately hold eyelids apart and flush the eye continuously with running water.

Ensure complete irrigation of the eye by keeping eyelids apart and away from eye and moving the eyelids by occasionally lifting the
upper and lower lids.

Continue flushing until advised to stop by the Poisons Information Centre or a doctor, or for at least 15 minutes.

Transport to hospital or doctor without delay.

Removal of contact lenses after an eye injury should only be undertaken by skilled personnel.

r v

rr -

If skin or hair contact occurs:
+ Immediately flush body and clothes with large amounts of water, using safety shower if available.
+ Quickly remove all contaminated clothing, including footwear.
+ Wash skin and hair with running water. Continue flushing with water until advised to stop by the Poisons Information Centre.
+ Transport to hospital, or doctor.
For thermal burns:
+ Decontaminate area around burn.
+ Consider the use of cold packs and topical antibiotics.
For first-degree burns (affecting top layer of skin)
* Hold burned skin under cool (not cold) running water or immerse in cool water until pain subsides.
Use compresses if running water is not available.
Cover with sterile non-adhesive bandage or clean cloth.
Do NOT apply butter or ointments; this may cause infection.
Give over-the counter pain relievers if pain increases or swelling, redness, fever occur.
For second-degree burns (affecting top two layers of skin)
+ Cool the burn by immerse in cold running water for 10-15 minutes.

3
3
3
3
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Use compresses if running water is not available.
Do NOT apply ice as this may lower body temperature and cause further damage.
Do NOT break blisters or apply butter or ointments; this may cause infection.
Protect burn by cover loosely with sterile, nonstick bandage and secure in place with gauze or tape.
To prevent shock: (unless the person has a head, neck, or leg injury, or it would cause discomfort):
+ Lay the person flat.
+ Elevate feet about 12 inches.
+ Elevate burn area above heart level, if possible.
+ Cover the person with coat or blanket.
+ Seek medical assistance.
For third-degree burns
Seek immediate medical or emergency assistance.
In the mean time:
Protect burn area cover loosely with sterile, nonstick bandage or, for large areas, a sheet or other material that will not leave lint in
wound.
Separate burned toes and fingers with dry, sterile dressings.
Do not soak burn in water or apply ointments or butter; this may cause infection.
To prevent shock see above.
For an airway burn, do not place pillow under the person's head when the person is lying down. This can close the airway.
Have a person with a facial burn sit up.
Check pulse and breathing to monitor for shock until emergency help arrives.
In case of burns:
Immediately apply cold water to burn either by immersion or wrapping with saturated clean cloth.
DO NOT remove or cut away clothing over burnt areas. DO NOT pull away clothing which has adhered to the skin as this can cause
further injury.
DO NOT break blister or remove solidified material.
Quickly cover wound with dressing or clean cloth to help prevent infection and to ease pain.
For large burns, sheets, towels or pillow slips are ideal; leave holes for eyes, nose and mouth.
DO NOT apply ointments, oils, butter, etc. to a burn under any circumstances.
Water may be given in small quantities if the person is conscious.
Alcohol is not to be given under any circumstances.
Reassure.
Treat for shock by keeping the person warm and in a lying position.
Seek medical aid and advise medical personnel in advance of the cause and extent of the injury and the estimated time of arrival of the
patient.

L3
L3
L3
L3

rvrrrror -
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+ If fumes or combustion products are inhaled remove from contaminated area.

* Lay patient down. Keep warm and rested.

Apply artificial respiration if not breathing, preferably with a demand valve resuscitator, bag-valve mask device, or pocket mask as
trained. Perform CPR if necessary.

Transport to hospital, or doctor, without delay.

L4

Inhalation

L4

For advice, contact a Poisons Information Centre or a doctor at once.

Urgent hospital treatment is likely to be needed.

If swallowed do NOT induce vomiting.

If vomiting occurs, lean patient forward or place on left side (head-down position, if possible) to maintain open airway and prevent
Ingestion aspiration.

Observe the patient carefully.

Never give liquid to a person showing signs of being sleepy or with reduced awareness; i.e. becoming unconscious.

Give water to rinse out mouth, then provide liquid slowly and as much as casualty can comfortably drink.

Transport to hospital or doctor without delay.

r v T

r v T

Advise for rescue team (PPE requirement for rescue personnel)

Indication of any immediate medical attention and special treatment needed

for copper intoxication:

-

rvr T o

r v e

Unless extensive vomiting has occurred empty the stomach by lavage with water, milk, sodium bicarbonate solution or a 0.1% solution of potassium ferrocyanide (the
resulting copper ferrocyanide is insoluble).

Administer egg white and other demulcents.

Maintain electrolyte and fluid balances.

Morphine or meperidine (Demerol) may be necessary for control of pain.

If symptoms persist or intensify (especially circulatory collapse or cerebral disturbances, try BAL intramuscularly or penicillamine in accordance with the supplier's
recommendations.

Treat shock vigorously with blood transfusions and perhaps vasopressor amines.

If intravascular haemolysis becomes evident protect the kidneys by maintaining a diuresis with mannitol and perhaps by alkalinising the urine with sodium bicarbonate.
It is unlikely that methylene blue would be effective against the occassional methaemoglobinemia and it might exacerbate the subsequent haemolytic episode.
Institute measures for impending renal and hepatic failure.

[GOSSELIN, SMITH & HODGE: Commercial Toxicology of Commercial Products]

k
k

Arole for activated charcoals for emesis is, as yet, unproven.
In severe poisoning CaNa2EDTA has been proposed.

[ELLENHORN & BARCELOUX: Medical Toxicology]
53ag

Copper, magnesium, aluminium, antimony, iron, manganese, nickel, zinc (and their compounds) in welding, brazing, galvanising or smelting operations all give rise to thermally
produced particulates of smaller dimension than may be produced if the metals are divided mechanically. Where insufficient ventilation or respiratory protection is available these
particulates may produce "metal fume fever" in workers from an acute or long term exposure.

- v

- r v

Onset occurs in 4-6 hours generally on the evening following exposure. Tolerance develops in workers but may be lost over the weekend. (Monday Morning Fever)
Pulmonary function tests may indicate reduced lung volumes, small airway obstruction and decreased carbon monoxide diffusing capacity but these abnormalities resolve
after several months.

Although mildly elevated urinary levels of heavy metal may occur they do not correlate with clinical effects.

The general approach to treatment is recognition of the disease, supportive care and prevention of exposure.

Seriously symptomatic patients should receive chest x-rays, have arterial blood gases determined and be observed for the development of tracheobronchitis and pulmonary
edema.

[Ellenhorn and Barceloux: Medical Toxicology]

SECTION 5 Firefighting measures

Extinguishing media

k
k

Do NOT direct a solid stream of water or foam into burning molten material; this may cause spattering and spread the fire.
DO NOT use halogenated fire extinguishing agents.
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Metal dust fires need to be smothered with sand, inert dry powders.
DO NOT USE WATER, CO2 or FOAM.
+ Use DRY sand, graphite powder, dry sodium chloride based extinguishers, G-1 or Met L-X to smother fire.
+ Confining or smothering material is preferable to applying water as chemical reaction may produce flammable and explosive hydrogen gas.
+ Chemical reaction with CO2 may produce flammable and explosive methane.
+ |f impossible to extinguish, withdraw, protect surroundings and allow fire to burn itself out.

Special hazards arising from the substrate or mixture

Fire Incompatibility

Advice for firefighters

Fire Fighting

Fire/Explosion Hazard

-

Reacts with acids producing flammable / explosive hydrogen (H2) gas
Avoid contamination with oxidising agents i.e. nitrates, oxidising acids, chlorine bleaches, pool chlorine etc. as ignition may result

-

Alert Fire Brigade and tell them location and nature of hazard.

Wear breathing apparatus plus protective gloves in the event of a fire.

Prevent, by any means available, spillage from entering drains or water courses.
Use fire fighting procedures suitable for surrounding area.

DO NOT approach containers suspected to be hot.

Cool fire exposed containers with water spray from a protected location.

If safe to do so, remove containers from path of fire.

Equipment should be thoroughly decontaminated after use.

rrrrrrrer

+ DO NOT disturb burning dust. Explosion may result if dust is stirred into a cloud, by providing oxygen to a large surface of hot metal.

+ DO NOT use water or foam as generation of explosive hydrogen may result.
With the exception of the metals that burn in contact with air or water (for example, sodium), masses of combustible metals do not represent
unusual fire risks because they have the ability to conduct heat away from hot spots so efficiently that the heat of combustion cannot be
maintained - this means that it will require a lot of heat to ignite a mass of combustible metal. Generally, metal fire risks exist when sawdust,
machine shavings and other metal ‘'fines' are present.
Metal powders, while generally regarded as non-combustible:

+ May burn when metal is finely divided and energy input is high.

+ May react explosively with water.

+ May be ignited by friction, heat, sparks or flame.

* May REIGNITE after fire is extinguished.

* Will burn with intense heat.
Note:
Metal dust fires are slow moving but intense and difficult to extinguish.
Containers may explode on heating.
Dusts or fumes may form explosive mixtures with air.
Gases generated in fire may be poisonous, corrosive or irritating.
Hot or burning metals may react violently upon contact with other materials, such as oxidising agents and extinguishing agents used on
fires involving ordinary combustibles or flammable liquids.
Temperatures produced by burning metals can be higher than temperatures generated by burning flammable liquids
Some metals can continue to burn in carbon dioxide, nitrogen, water, or steam atmospheres in which ordinary combustibles or
flammable liquids would be incapable of burning.

rrroror

r v

+ carbon dioxide (CO2)
metal oxides

+ other pyrolysis products typical of burning organic material.
When aluminium oxide dust is dispersed in air, firefighters should wear protection against inhalation of dust particles, which can also contain
hazardous substances from the fire absorbed on the alumina particles.
CARE: Water in contact with hot liquid may cause foaming and a steam explosion with wide scattering of hot oil and possible severe burns.
Foaming may cause overflow of containers and may result in possible fire.

SECTION 6 Accidental release measures

Personal precautions, protective equipment and emergency procedures

See section 8

Measures for Preventing Secondary Contamination

Refer to section above

Environmental precautions
See section 12

Methods and material for containment and cleaning up

Minor Spills

Major Spills

Environmental hazard - contain spillage.
+ Clean up all spills immediately.
Avoid contact with skin and eyes.
Wear impervious gloves and safety goggles.
Trowel up/scrape up.
Place spilled material in clean, dry, sealed container.
Flush spill area with water.

rr T T

Environmental hazard - contain spillage.

Clear area of personnel and move upwind.

Alert Fire Brigade and tell them location and nature of hazard.

Wear full body protective clothing with breathing apparatus.

Prevent, by all means available, spillage from entering drains or water courses.
Consider evacuation (or protect in place).

No smoking, naked lights or ignition sources.

Increase ventilation.

Stop leak if safe to do so.

Water spray or fog may be used to disperse / absorb vapour.

Contain or absorb spill with sand, earth or vermiculite.

Collect recoverable product into labelled containers for recycling.

Collect solid residues and seal in labelled drums for disposal.

Wash area and prevent runoff into drains.

After clean up operations, decontaminate and launder all protective clothing and equipment before storing and re-using.

-

r T T T TTTYTTrwrroT
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+ |If contamination of drains or waterways occurs, advise emergency services.

Personal Protective Equipment advice is contained in Section 8 of the SDS.

SECTION 7 Handling and storage

Precautions for safe handling

Avoid skin contact, including inhalation.

Wear protective clothing when risk of exposure occurs.

Use in a well-ventilated area.

Prevent concentration in hollows and sumps.

DO NOT enter confined spaces until atmosphere has been checked.

DO NOT allow material to come in direct contact with human skin or eyes.

DO NOT allow material to come in contact with exposed food or food contact surfaces.
Suitable PPE must be worn at all times.

Avoid contact with incompatible materials.

When handling, DO NOT eat, drink or smoke.

Keep containers securely sealed when not in use.

Avoid physical damage to containers.

Always wash hands with soap and water after handling.

Work clothes should be laundered separately. Launder contaminated clothing before re-use.
Use good occupational work practice.

Observe manufacturer's storage and handling recommendations contained within this SDS.
Atmosphere should be regularly checked against established exposure standards to ensure safe working conditions are maintained.

Safe handling

T T T T TTYTTYTTYTTYTTITYTYYYTYY

Store in original containers.

Keep containers securely sealed.

Store in a cool, dry, well-ventilated area.

Store away from incompatible materials and foodstuff containers.

Protect containers against physical damage and check regularly for leaks.

Observe manufacturer's storage and handling recommendations contained within this SDS.

Other information

rvrrrror

Conditions for safe storage, including any incompatibilities

+ Polyethylene or polypropylene container.
+ Packing as recommended by manufacturer.
Suitable container + Check all containers are clearly labelled and free from leaks.
+ CARE: Packing of high density product in light weight metal or plastic packages may result in container collapse with product release
+ Heavy gauge metal packages / Heavy gauge metal drums

Inorganic derivative of Group 11 metal.
For aluminas (aluminium oxide):
Incompatible with hot chlorinated rubber.
In the presence of chlorine trifluoride may react violently and ignite.
-May initiate explosive polymerisation of olefin oxides including ethylene oxide.
-Produces exothermic reaction above 200°C with halocarbons and an exothermic reaction at ambient temperatures with halocarbons in the
presence of other metals.
-Produces exothermic reaction with oxygen difluoride.
-May form explosive mixture with oxygen difluoride.
-Forms explosive mixtures with sodium nitrate.
-Reacts vigorously with vinyl acetate.
Aluminium oxide is an amphoteric substance, meaning it can react with both acids and bases, such as hydrofluoric acid and sodium
hydroxide, acting as an acid with a base and a base with an acid, neutralising the other and producing a salt.
+ WARNING: Avoid or control reaction with peroxides. All transition metal peroxides should be considered as potentially explosive. For
example transition metal complexes of alkyl hydroperoxides may decompose explosively.
+ The pi-complexes formed between chromium(0), vanadium(0) and other transition metals (haloarene-metal complexes) and mono-or
poly-fluorobenzene show extreme sensitivity to heat and are explosive.
+ Avoid reaction with borohydrides or cyanoborohydrides
- Silver or silver salts readily form explosive silver fulminate in the presence of both nitric acid and ethanol. The resulting fulminate is much
more sensitive and a more powerful detonator than mercuric fulminate.
- Silver and its compounds and salts may also form explosive compounds in the presence of acetylene and nitromethane.
- Silver is incompatible with oxalic or tartaric acids, since the silver salts decompose on heating. Silver oxalate explodes at 140 deg C, and
silver tartrate loses carbon dioxide
Silver solutions used in photography can become explosive under a variety of conditions. Ammoniacal silver nitrate solutions, on storage,
heating or evaporation eventually deposit silver nitride (‘fulminating silver ). Silver nitrate and ethanol may give silver fulminate, and in
contact with azides or hydrazine, silver azide. These are all dangerously sensitive explosives and detonators. Addition of ammonia solution
to silver containing solutions does not directly produce explosive precipitates, but these are formed at pH values above 12.9, produced by
addition of alkali, or by dissolution of silver oxide in ammonia
* Many metals may incandesce, react violently, ignite or react explosively upon addition of concentrated nitric acid.
+ Avoid strong acids, bases.
Metals exhibit varying degrees of activity. Reaction is reduced in the massive form (sheet, rod, or drop), compared with finely divided forms.
The less active metals will not burn in air but:
» can react exothermically with oxidising acids to form noxious gases.
+ catalyse polymerisation and other reactions, particularly when finely divided
+ react with halogenated hydrocarbons (for example, copper dissolves when heated in carbon tetrachloride), sometimes forming explosive
compounds.

Storage incompatibility

L4

Finely divided metal powders develop pyrophoricity when a critical specific surface area is exceeded; this is ascribed to high heat of
oxide formation on exposure to air.
Safe handling is possible in relatively low concentrations of oxygen in an inert gas.
Several pyrophoric metals, stored in glass bottles have ignited when the container is broken on impact. Storage of these materials moist
and in metal containers is recommended.
The reaction residues from various metal syntheses (involving vacuum evaporation and co-deposition with a ligand) are often
pyrophoric.
Factors influencing the pyrophoricity of metals are particle size, presence of moisture, nature of the surface of the particle, heat of formation
of the oxide, or nitride, mass, hydrogen content, stress, purity and presence of oxide, among others.

+ Many metals in elemental form react exothermically with compounds having active hydrogen atoms (such as acids and water) to form

flammable hydrogen gas and caustic products.
+ Elemental metals may react with azo/diazo compounds to form explosive products.
+ Some elemental metals form explosive products with halogenated hydrocarbons.

r -

-
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SECTION 8 Exposure controls / personal protection

Control parameters

Occupational Exposure Limits (OEL)
INGREDIENT DATA
Source Ingredient Material name TWA STEL Peak Notes

(Name (a - refers to dust with
free SiO2 less than 10 %, free

China Occupational Exposure Particles not otherwise of asbestos and toxic
Limits for Hazardous Agents in silver 8 mg/m3 Not Available Not Available
substances, and no

the Workplace - Dust regulated ; o
occupational exposure limit
has been established.))

China Occupational Exposure Copper,as Cu: Copper

Limits for Hazardous Agents in copper fume 0.2 mg/m3 Not Available Not Available Not Available
the Workplace
China Occupational Exposure Cobper.as Cu: Copper
Limits for Hazardous Agents in copper dusptp ’ - opp! 1 mg/m3 Not Available Not Available Not Available
the Workplace
(Name (a - refers to dust with
i ) free SiO2 less than 10 %, free
China Occupational Exposure . ’ .
L X Particles not otherwise . . of asbestos and toxic
Limits for Hazardous Agents in copper 8 mg/m3 Not Available Not Available
regulated substances, and no
the Workplace - Dust ) -
occupational exposure limit
has been established.))
(Name (a - refers to dust with
. . free SiO2 less than 10 %, free
China Occupational Exposure . . .
L X . Particles not otherwise . . of asbestos and toxic
Limits for Hazardous Agents in zinc 8 mg/m3 Not Available Not Available
regulated substances, and no
the Workplace - Dust ) .
occupational exposure limit
has been established.))
China Occupational Exposure 2‘:::9(')3238'"2;9;?'0 G1 (nickelization), Sensitiser
Limits for Hazardous Agents in nickel omp ! : 1 mg/m3 Not Available Not Available '
Nickel metal and G2B (metal and alloy)
the Workplace :
insoluble compounds
(Name (a - refers to dust with
i ) free SiO2 less than 10 %, free
China Occupational Exposure Particles not otherwise of asbestos and toxic
Limits for Hazardous Agents in nickel 8 mg/m3 Not Available Not Available

regulated substances, and no
occupational exposure limit

has been established.))

the Workplace - Dust

Exposure controls

Engineering controls are used to remove a hazard or place a barrier between the worker and the hazard. Well-designed engineering controls
can be highly effective in protecting workers and will typically be independent of worker interactions to provide this high level of protection.
The basic types of engineering controls are:

Process controls which involve changing the way a job activity or process is done to reduce the risk.

Enclosure and/or isolation of emission source which keeps a selected hazard "physically” away from the worker and ventilation that
strategically "adds" and "removes" air in the work environment. Ventilation can remove or dilute an air contaminant if designed properly. The
design of a ventilation system must match the particular process and chemical or contaminant in use.

Employers may need to use multiple types of controls to prevent employee overexposure.

* Employees exposed to confirmed human carcinogens should be authorized to do so by the employer, and work in a regulated area.
Work should be undertaken in an isolated system such as a "glove-box" . Employees should wash their hands and arms upon
completion of the assigned task and before engaging in other activities not associated with the isolated system.
Within regulated areas, the carcinogen should be stored in sealed containers, or enclosed in a closed system, including piping systems,
with any sample ports or openings closed while the carcinogens are contained within.
Open-vessel systems are prohibited.
Each operation should be provided with continuous local exhaust ventilation so that air movement is always from ordinary work areas to
Appropriate engineering the operation.

controls Exhaust air should not be discharged to regulated areas, non-regulated areas or the external environment unless decontaminated.
Clean make-up air should be introduced in sufficient volume to maintain correct operation of the local exhaust system.
For maintenance and decontamination activities, authorized employees entering the area should be provided with and required to wear
clean, impervious garments, including gloves, boots and continuous-air supplied hood. Prior to removing protective garments the
employee should undergo decontamination and be required to shower upon removal of the garments and hood.
Except for outdoor systems, regulated areas should be maintained under negative pressure (with respect to non-regulated areas).
Local exhaust ventilation requires make-up air be supplied in equal volumes to replaced air.
Laboratory hoods must be designed and maintained so as to draw air inward at an average linear face velocity of 0.76 m/sec with a
minimum of 0.64 m/sec. Design and construction of the fume hood requires that insertion of any portion of the employees body, other
than hands and arms, be disallowed.
For molten materials:
Provide mechanical ventilation; in general such ventilation should be provided at compounding/ converting areas and at fabricating/ filling
work stations where the material is heated. Local exhaust ventilation should be used over and in the vicinity of machinery involved in
handling the molten material.
Keep dry!!
Processing temperatures may be well above boiling point of water, so wet or damp material may cause a serious steam explosion if used in
unvented equipment.

Individual protection
measures, such as personal
protective equipment

Eye and face protection * Chemical goggles.
+ Full face shield may be required for supplementary but never for primary protection of eyes.

L4

L4

r -

-

-

-

- v
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+ Contact lenses may pose a special hazard; soft contact lenses may absorb and concentrate irritants. A written policy document,
describing the wearing of lenses or restrictions on use, should be created for each workplace or task. This should include a review of
lens absorption and adsorption for the class of chemicals in use and an account of injury experience. Medical and first-aid personnel
should be trained in their removal and suitable equipment should be readily available. In the event of chemical exposure, begin eye
irrigation immediately and remove contact lens as soon as practicable. Lens should be removed at the first signs of eye redness or
irritation - lens should be removed in a clean environment only after workers have washed hands thoroughly. [CDC NIOSH Current
Intelligence Bulletin 59], [AS/NZS 1336 or national equivalent]

Skin protection See Hand protection below

+ Wear chemical protective gloves, e.g. PVC.
+ Wear safety footwear or safety gumboots, e.g. Rubber
Hands/feet protection + When handling hot materials wear heat resistant, elbow length gloves.
+ Rubber gloves are not recommended when handling hot objects, materials
+ Protective gloves eg. Leather gloves or gloves with Leather facing

Body protection See Other protection below

L4

Employees working with confirmed human carcinogens should be provided with, and be required to wear, clean, full body protective
clothing (smocks, coveralls, or long-sleeved shirt and pants), shoe covers and gloves prior to entering the regulated area. [AS/NZS I1SO
6529:2006 or national equivalent]

Employees engaged in handling operations involving carcinogens should be provided with, and required to wear and use half-face filter-
type respirators with filters for dusts, mists and fumes, or air purifying canisters or cartridges. A respirator affording higher levels of
protection may be substituted. [AS/NZS 1715 or national equivalent]

Emergency deluge showers and eyewash fountains, supplied with potable water, should be located near, within sight of, and on the
same level with locations where direct exposure is likely.

Prior to each exit from an area containing confirmed human carcinogens, employees should be required to remove and leave protective
clothing and equipment at the point of exit and at the last exit of the day, to place used clothing and equipment in impervious containers
at the point of exit for purposes of decontamination or disposal. The contents of such impervious containers must be identified with
suitable labels. For maintenance and decontamination activities, authorized employees entering the area should be provided with and
required to wear clean, impervious garments, including gloves, boots and continuous-air supplied hood.

Prior to removing protective garments the employee should undergo decontamination and be required to shower upon removal of the
garments and hood.

L4

L4

-

Other protection

-

Usually handled as molten liquid which requires worker thermal protection and increases hazard of vapour exposure.
CAUTION: Vapours may be irritating.

Overalls.

P.V.C apron.

Barrier cream.
Skin cleansing cream.
Eye wash unit.

L B B L

Respiratory protection
Type A-P Filter of sufficient capacity. (AS/NZS 1716 & 1715, EN 143:2000 & 149:2001, ANSI Z88 or national equivalent)

Required Minimum Protection Factor Half-Face Respirator Full-Face Respirator Powered Air Respirator
upto 10 x ES ﬁif_ﬂne* ) f\ PAPR-P1
up to 50 x ES Air-line** AP2 A PAPR-P2
up to 100 x ES - AP3 -
Air-line* -
100+ x ES - Air-line** A PAPR-P3

* - Negative pressure demand ** - Continuous flow
A(All classes) = Organic vapours, B AUS or B1 = Acid gasses, B2 = Acid gas or hydrogen cyanide(HCN), B3 = Acid gas or hydrogen cyanide(HCN), E = Sulfur dioxide(SO2), G =
Agricultural chemicals, K = Ammonia(NH3), Hg = Mercury, NO = Oxides of nitrogen, MB = Methyl bromide, AX = Low boiling point organic compounds(below 65 degC)

- Respirators may be necessary when engineering and administrative controls do not adequately prevent exposures.

- The decision to use respiratory protection should be based on professional judgment that takes into account toxicity information, exposure measurement data, and frequency
and likelihood of the worker's exposure - ensure users are not subject to high thermal loads which may result in heat stress or distress due to personal protective equipment
(powered, positive flow, full face apparatus may be an option).

- Published occupational exposure limits, where they exist, will assist in determining the adequacy of the selected respiratory protection. These may be government mandated or
vendor recommended.

- Certified respirators will be useful for protecting workers from inhalation of particulates when properly selected and fit tested as part of a complete respiratory protection
program.

- Where protection from nuisance levels of dusts are desired, use type N95 (US) or type P1 (EN143) dust masks. Use respirators and components tested and approved under
appropriate government standards such as NIOSH (US) or CEN (EU)

- Use approved positive flow mask if significant quantities of dust becomes airborne.

- Try to avoid creating dust conditions.

Where significant concentrations of the material are likely to enter the breathing zone, a Class P3 respirator may be required.

Class P3 particulate filters are used for protection against highly toxic or highly irritant particulates.

Filtration rate: Filters at least 99.95% of airborne particles

Suitable for:

- Relatively small particles generated by mechanical processes eg. grinding, cutting, sanding, drilling, sawing.

- Sub-micron thermally generated particles e.g. welding fumes, fertilizer and bushfire smoke.

- Biologically active airborne particles under specified infection control applications e.g. viruses, bacteria, COVID-19, SARS

- Highly toxic particles e.g. Organophosphate Insecticides, Radionuclides, Asbestos

Note: P3 Rating can only be achieved when used with a Full Face Respirator or Powered Air-Purifying Respirator (PAPR). If used with any other respirator, it will only provide
filtration protection up to a P2 rating.

SECTION 9 Physical and chemical properties

Information on basic physical and chemical properties

Appearance Gold viscous paste with a chracteristic odour; partly mixes with water.
Physical state Free-flowing Paste Relative density (Water = 1) Not Available
Odour Characteristic PRI CESiE (Ol Not Available

[ water

Document No. 15231 Continued...



Version No: 2.0 Page 9 of 16
1240 FPA Silver Solder

Initial Date: 01/19/2026
Revision Date: 02/09/2026
Print Date: 02/18/2026

Odour threshold | Not Available (OB EAEN temperat“r(‘?c) Not Applicable
. . Decomposition
pH (as supplied) Not Applicable temperature () 225
MEtnglpejieszing ponz:c) Not Available Viscosity (cSt) Not Applicable
Initial boiling point and . . .
boiling range () Not Available Molecular weight (g/mol) Not Applicable
Flash point (T) Not Applicable Taste Not Available
Evaporation rate Not Available Explosive properties Not Available
Flammability Not Applicable Oxidising properties Not Available
Upper Explosive Limit (%) Not Applicable SIS WEETR (dyn/cnr:lN(;rrn) Not Available
Lower Explosive Limit (%) Not Applicable Volatile Component (%vol) <3
Vapour pressure (kPa) Not Available Gas group Not Available
Solubility in water Partly miscible pH as a solution (1%) Not Applicable
Vapour density (Air = 1) Not Applicable VOC g/L Not Available
Heat of Combustion (kJ/g) Not Available Ignition Distance (cm) Not Available
Flame Height (cm) Not Available Flame Duration (s) Not Available
Enclosed Space Ignition . Enclosed Space Ignition .
Time Equivalent (s/m3) Not Available Deflagration Density (g/m3) Not Available
SECTION 10 Stability and reactivity
Reactivity See section 7
+ Unstable in the presence of incompatible materials.
Chemical stability + Product is considered stable.
+ Hazardous polymerisation will not occur.
Possibility of hazardqus See section 7
reactions
Conditions to avoid See section 7
Incompatible materials See section 7
Hazardous decomposition See section 5
products
SECTION 11 Toxicological information
a) Acute Toxicity There is sufficient evidence to classify this material as acutely toxic.
b) Skin Irritation/Corrosion There is sufficient evidence to classify this material as skin corrosive or irritating.
g Se”m.ls I.Eye There is sufficient evidence to classify this material as eye damaging or irritating
Damage/Irritation
&) RESpIELE) .o.r SI.(m Based on available data, the classification criteria are not met.
sensitisation
e) Mutagenicity Based on available data, the classification criteria are not met.
f) Carcinogenicity There is sufficient evidence to classify this material as carcinogenic
g) Reproductivity Based on available data, the classification criteria are not met.
h) STOT - Single Exposure Based on available data, the classification criteria are not met.
i) STOT - Repeated Exposure There is sufficient evidence to classify this material as toxic to specific organs through repeated exposure
j) Aspiration Hazard Based on available data, the classification criteria are not met.

1240 FPA Silver Solder

silver

copper

zinc

TOXICITY
Not Available

TOXICITY
dermal (rat) LD50: >2000 mg/kg!']
Inhalation (Rat) LC50: >5.16 mg/l4hl]

Oral (Rat) LD50: >2000 mg/kg!?]

TOXICITY
dermal (rat) LD50: >2000 mg/kgl']
Inhalation (Rat) LC50: 0.733 mg/I4hl]

Oral (Mouse) LD50; 0.7 mg/kg@

TOXICITY
Dermal (rabbit) LD50: 1130 mg/kgl?

Oral (Rat) LD50: >2000 mg/kgl'!

Document No. 15231

IRRITATION
Not Available

IRRITATION
Eye: no adverse effect observed (not irritating)[”

Skin: no adverse effect observed (not irritating)[‘]

IRRITATION
Eye: no adverse effect observed (not irritating)[”

Skin: no adverse effect observed (not irritating)m

IRRITATION
Eye: no adverse effect observed (not irritating)m

Skin (Human): 300ug/3D (intermittent) - Mild

Skin: no adverse effect observed (not irritating)!']

Continued...
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TOXICITY IRRITATION
Dermal (rabbit) LD50: >2000 mg/kgm Eye: no adverse effect observed (not irritaling)m
Inhalation (Rat) LC50: 1.72 mg/l4h[1] Skin: adverse effect observed (irritating)m

Oral (Rat) LD50: 5000 mg/kgl?

TOXICITY IRRITATION
Oral (Rat) LD50: 5000 mg/kgl? Skin (Human): 5pph/48H - Severe

1. Value obtained from Europe ECHA Registered Substances - Acute toxicity 2. Value obtained from manufacturer's SDS. Unless otherwise
specified data extracted from RTECS - Register of Toxic Effect of chemical Substances

Allergic reactions involving the respiratory tract are usually due to interactions between IgE antibodies and allergens and occur rapidly.
Allergic potential of the allergen and period of exposure often determine the severity of symptoms. Some people may be genetically more
prone than others, and exposure to other irritants may aggravate symptoms. Allergy causing activity is due to interactions with proteins.
Attention should be paid to atopic diathesis, characterised by increased susceptibility to nasal inflammation, asthma and eczema.
Exogenous allergic alveolitis is induced essentially by allergen specific immune-complexes of the IgG type; cell-mediated reactions (T
lymphocytes) may be involved. Such allergy is of the delayed type with onset up to four hours following exposure.

WARNING: Inhalation of high concentrations of copper fume may cause "metal fume fever", an acute industrial disease of short duration.
Symptoms are tiredness, influenza like respiratory tract irritation with fever.

for copper and its compounds (typically copper chloride):

Acute toxicity: There are no reliable acute oral toxicity results available. In an acute dermal toxicity study (OECD TG 402), one group of 5
male rats and 5 groups of 5 female rats received doses of 1000, 1500 and 2000 mg/kg bw via dermal application for 24 hours. The LD50
values of copper monochloride were 2,000 mg/kg bw or greater for male (no deaths observed) and 1,224 mg/kg bw for female. Four females
died at both 1500 and 2000 mg/kg bw, and one at 1,000 mg/kg bw. Symptom of the hardness of skin, an exudation of hardness site, the
formation of scar and reddish changes were observed on application sites in all treated animals. Skin inflammation and injury were also
noted. In addition, a reddish or black urine was observed in females at 2,000, 1,500 and 1,000 mg/kg bw. Female rats appeared to be more
sensitive than male based on mortality and clinical signs.

No reliable skin/eye irritation studies were available. The acute dermal study with copper monochloride suggests that it has a potential to
cause skin irritation.

Repeat dose toxicity: In repeated dose toxicity study performed according to OECD TG 422, copper monochloride was given orally
(gavage) to Sprague-Dawley rats for 30 days to males and for 39 - 51 days to females at concentrations of 0, 1.3, 5.0, 20, and 80 mg/kg
bw/day. The NOAEL value was 5 and 1.3 mg/kg bw/day for male and female rats, respectively. No deaths were observed in male rats. One
treatment-related death was observed in female rats in the high dose group. Erythropoietic toxicity (anaemia) was seen in both sexes at the
80 mg/kg bw/day. The frequency of squamous cell hyperplasia of the forestomach was increased in a dose-dependent manner in male and
female rats at all treatment groups, and was statistically significant in males at doses of =20 mg/kg bw/day and in females at doses of =5
mg/kg bw/day doses. The observed effects are considered to be local, non-systemic effect on the forestomach which result from oral
(gavage) administration of copper monochloride.

Genotoxicity: An in vitro genotoxicity study with copper monochloride showed negative results in a bacterial reverse mutation test with
Salmonella typhimurium strains (TA 98, TA 100, TA 1535, and TA 1537) with and without S9 mix at concentrations of up to 1,000 ug/plate. An
in vitro test for chromosome aberration in Chinese hamster lung (CHL) cells showed that copper monochloride induced structural and
numerical aberrations at the concentration of 50, 70 and 100 ug/mL without S9 mix. In the presence of the metabolic activation system,
significant increases of structural aberrations were observed at 50 and 70 ug/mL and significant increases of numerical aberrations were
observed at 70 ug/mL. In an in vivo mammalian erythrocyte micronucleus assay, all animals dosed (15 - 60 mg/kg bw) with copper
monochloride exhibited similar PCE/(PCE+NCE) ratios and MNPCE frequencies compared to those of the negative control animals.
Therefore copper monochloride is not an in vivo mutagen.

Carcinogenicity: there was insufficient information to evaluate the carcinogenic activity of copper monochloride.

Reproductive and developmental toxicity: In the combined repeated dose toxicity study with the reproduction/developmental toxicity
screening test (OECD TG 422), copper monochloride was given orally (gavage) to Sprague-Dawley rats for 30 days to males and for 39-51
days to females at concentrations of 0, 1.3, 5.0, 20, and 80 mg/kg bw/day. The NOAEL of copper monochloride for fertility toxicity was 80
mg/kg bw/day for the parental animals. No treatment-related effects were observed on the reproductive organs and the fertility parameters
assessed. For developmental toxicity the NOAEL was 20 mg/kg bw/day. Three of 120 pups appeared to have icterus at birth; 4 of 120 pups
appeared runted at the highest dose tested (80 mg/kg bw/day).

No significant acute toxicological data identified in literature search.
The material may cause skin irritation after prolonged or repeated exposure and may produce on contact skin redness, swelling, the
production of vesicles, scaling and thickening of the skin.

typical for isoparaffinic hydrocarbons: isoparaffinic hydrocarbon:

Animal studies indicate that normal, branched and cyclic paraffins are absorbed from the gastrointestinal tract and that the absorption of n-
paraffins is inversely proportional to the carbon chain length, with little absorption above C30. With respect to the carbon chain lengths likely
to be present in mineral oil, n-paraffins may be absorbed to a greater extent than iso- or cyclo-paraffins.

The major classes of hydrocarbons are well absorbed into the gastrointestinal tract in various species. In many cases, the hydrophobic
hydrocarbons are ingested in association with fats in the diet. Some hydrocarbons may appear unchanged as in the lipoprotein particles in
the gut lymph, but most hydrocarbons partly separate from fats and undergo metabolism in the gut cell. The gut cell may play a major role in
determining the proportion of hydrocarbon that becomes available to be deposited unchanged in peripheral tissues such as in the body fat
stores or the liver.

Oral (rat) TDLo: 500 mg/kg/5D-I Inhalation (rat) TCLo: 0.1 mg/m3/24H/17W-C

WARNING: This substance has been classified by the IARC as Group 2B: Possibly Carcinogenic to Humans.
Tenth Annual Report on Carcinogens: Substance anticipated to be Carcinogen
[National Toxicology Program: U.S. Dep. of Health & Human Services 2002]

The materials included in the Lubricating Base Oils category are related from both process and physical-chemical perspectives;

The potential toxicity of a specific distillate base oil is inversely related to the severity or extent of processing the oil has undergone, since:

« The adverse effects of these materials are associated with undesirable components, and

« The levels of the undesirable components are inversely related to the degree of processing;

« Distillate base oils receiving the same degree or extent of processing will have similar toxicities;

« The potential toxicity of residual base oils is independent of the degree of processing the oil receives.

« The reproductive and developmental toxicity of the distillate base oils is inversely related to the degree of processing.

Unrefined & mildly refined distillate base oils contain the highest levels of undesirable components, have the largest variation of hydrocarbon
molecules and have shown the highest potential cancer-causing and mutation-causing activities. Highly and severely refined distillate base
oils are produced from unrefined and mildly refined oils by removing or transforming undesirable components. In comparison to unrefined
and mildly refined base oils, the highly and severely refined distillate base oils have a smaller range of hydrocarbon molecules and have
demonstrated very low mammalian toxicity. Testing of residual oils for mutation-causing and cancer-causing potential has shown negative
results, supporting the belief that these materials lack biologically active components or the components are largely non-bioavailable due to
their molecular size.

Toxicity testing has consistently shown that lubricating base oils have low acute toxicities. Numerous tests have shown that a lubricating
base oil s mutagenic and carcinogenic potential correlates with its 3-7 ring polycyclic aromatic compound (PAC) content, and the level of
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DMSO extractables (e.g. IP346 assay), both characteristics that are directly related to the degree/conditions of processing.

For highly and severely refined distillate base oils:

In animal studies, the acute, oral, semilethal dose is >5g/kg body weight and the semilethal dose by skin contact is >2g/kg body weight. The
semilethal concentration for inhalation is 2.18 to >4 mg/L. The materials have varied from “non-irritating” to “moderately irritating” when
tested for skin and eye irritation. Testing for sensitisation has been negative. The effects of repeated exposure vary by species; in animals,
effects to the testes and lung have been observed, as well as the formation of granulomas. In animals, these substances have not been
found to cause reproductive toxicity or significant increases in birth defects. They are also not considered to cause cancer, mutations or
chromosome aberrations.

The following information refers to contact allergens as a group and may not be specific to this product.

Contact allergies quickly manifest themselves as contact eczema, more rarely as urticaria or Quincke's oedema. The pathogenesis of
contact eczema involves a cell-mediated (T lymphocytes) immune reaction of the delayed type. Other allergic skin reactions, e.g. contact
urticaria, involve antibody-mediated immune reactions. The significance of the contact allergen is not simply determined by its sensitisation
potential: the distribution of the substance and the opportunities for contact with it are equally important. A weakly sensitising substance
which is widely distributed can be a more important allergen than one with stronger sensitising potential with which few individuals come into
contact. From a clinical point of view, substances are noteworthy if they produce an allergic test reaction in more than 1% of the persons

COPPER & NICKEL

tested.
Acute Toxicity v Carcinogenicity v
Skin Irritation/Corrosion v Reproductivity x

Serious Eye o

Damage/Irritation STOT - Single Exposure x

Respiratory or Skin

o x STOT - Repeated Exposure v
sensitisation
Mutagenicity x Aspiration Hazard x
Legend: 2 — Data either not available or does not fill the criteria for classification

+" — Data available to make classification

SECTION 12 Ecological information

Toxicity
Endpoint Test Duration (hr) Species Value Source
1240 FPA Silver Solder Not . . Not Not
Available ~ NOtAvailable Not Available Available  Available
Endpoint Test Duration (hr) Species Value Source
EC50 72h Algae or other aquatic plants <0.001mg/L 2
EC50 48h Crustacea <0.001mg/L 2
silver
EC50 96h Algae or other aquatic plants 0.002mg/L 4
EC10(ECx) 48h Algae or other aquatic plants <0.001mg/L 2
LC50 96h Fish 0.001mg/L 2
Endpoint Test Duration (hr) Species Value Source
) 0.011-
EC50 72h Algae or other aquatic plants 0.017mgiL 4
EC50 48h Crustacea <0.001mg/L 4
copper 0.03
EC50 96h Algae or other aquatic plants 0.058mg/l 4
NOEC(ECx) 48h Fish <0.001mg/L
LC50 96h Fish 0.003mg/L
Endpoint Test Duration (hr) Species Value Source
EC50 72h Algae or other aquatic plants 0.005mg/I 4
0.06-
. EC50 48h Crustacea 0.08mg/L 4
zinc
EC50 96h Algae or other aquatic plants 0.042mg/L
NOEC(ECx) 672h Fish 0.003mg/L
. 0.011-
LC50 96h Fish 0.014mg/L 4
distillates, petroleum, middle, Endpoint Test Duration (hr) Species Value Source
hydrotreated NOEC(ECx)  72h Algae or other aquatic plants <0.03mg/l 1
Endpoint Test Duration (hr) Species Value Source
EC50 72h Algae or other aquatic plants 0.18mg/I 1
EC50 48h Crustacea >100mg/I 1
nickel EC50 96h Al h ic pl 0-174-
gae or other aquatic plants 0.311mg/L
EC50(ECx) 72h Algae or other aquatic plants 0.18mg/I 1
LC50 96h Fish 0.06mg/L 4
Legend: Extracted from 1. IUCLID Toxicity Data 2. Europe ECHA Registered Substances - Ecotoxicological Information - Aquatic Toxicity 3. US EPA,
Ecotox database - Aquatic Toxicity Data 4. ECETOC Aquatic Hazard Assessment Data 5. NITE (Japan) - Bioconcentration Data 6. METI
(Japan) - Bioconcentration Data 7. Vendor Data
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On the basis of available evidence concerning either toxicity, persistence, potential to accumulate and or observed environmental fate and behaviour, the material may present a
danger, immediate or long-term and /or delayed, to the structure and/ or functioning of natural ecosystems.

Very toxic to aquatic organisms, may cause long-term adverse effects in the aquatic environment.

Do NOT allow product to come in contact with surface waters or to intertidal areas below the mean high water mark. Do not contaminate water when cleaning equipment or
disposing of equipment wash-waters.

Wastes resulting from use of the product must be disposed of on site or at approved waste sites.

For Metal:

Atmospheric Fate - Metal-containing inorganic substances generally have negligible vapour pressure and are not expected to partition to air.

Environmental Fate: Environmental processes, such as oxidation, the presence of acids or bases and microbiological processes, may transform insoluble metals to more soluble
ionic forms. Environmental processes may enhance bioavailability and may also be important in changing solubilities.

Aquatic/Terrestrial Fate: When released to dry soil, most metals will exhibit limited mobility and remain in the upper layer; some will leach locally into ground water and/ or
surface water ecosystems when soaked by rain or melt ice. A metal ion is considered infinitely persistent because it cannot degrade further. Once released to surface waters and
moist soils their fate depends on solubility and dissociation in water. A significant proportion of dissolved/ sorbed metals will end up in sediments through the settling of
suspended particles. The remaining metal ions can then be taken up by aquatic organisms. lonic species may bind to dissolved ligands or sorb to solid particles in water.
Ecotoxicity: Even though many metals show few toxic effects at physiological pH levels, transformation may introduce new or magnified effects.

For copper:

Atmospheric Fate - Copper is unlikely to accumulate in the atmosphere due to a short residence time for airborne copper aerosols. Airborne coppers, however, may be
transported over large distances. Air Quality Standards: no data available.

Aquatic Fate: Toxicity of copper is affected by pH and hardness of water. Total copper is rarely useful as a predictor of toxicity. In natural sea water, more than 98% of copper is
organically bound and in river waters a high percentage is often organically bound, but the actual percentage depends on the river water and its pH.

Ecotoxicity: Copper accumulates significantly in the food chain. The toxic effect of copper in the aquatic biota depends on the bio-availability of copper in water which, in turn,
depends on its physico-chemical form (i.e. speciation). Bioavailability is decreased by complexation and adsorption of copper by natural organic matter, iron and manganese
hydrated oxides, and chelating agents excreted by algae and other aquatic organisms. Copper exhibits significant toxicity in some aquatic organisms. Some algal species are
very sensitive to copper. Silicate, iron, manganese and EDTA may reduce bioavailability.

For copper: Ecotoxicity - Significant effects are expected on various species of microalgae, some species of macroalgae, and a range of invertebrates, including crustaceans,
gastropods and sea urchins. Copper is moderately toxic to crab and their larvae and is highly toxic to gastropods (mollusks, including oysters, mussels and clams). In fish, the
acute lethal concentrations of copper depends both on test species and exposure conditions. Waters with high concentrations of copper can have significant effects on diatoms
and sensitive invertebrates, notably cladocerans (water fleas). Most taxonomic groups of macroalgae and invertebrates will be severely affected.

For Copper: Typical foliar levels of copper are: Uncontaminated soils (0.3-250 mg/kg) ; Contaminated soils (150-450 mg/kg) ; Mining/smelting soils (6.1-25 mg/kg80 mg/kg300
mg/kg).

Terrestrial Fate: Plants - Generally, vegetation reflects soil copper levels in its foliage. This is dependent upon the bioavailability of copper and the physiological requirements of
species concerned. Crops are often more sensitive to copper than the native flora. Soil: In soil, copper levels are raised by application of fertilizer, fungicides, from deposition of
highway dusts and from urban, mining and industrial sources. Chronic and or acute effects on sensitive species occur as a result of human activities such as copper fertilizer
addition and addition of sludge. When soil levels exceed 150 mg Cu/kg, native and agricultural species show chronic effects. Soils in the range 500-1000 mg Cu/kg act in a
strongly selective fashion allowing the survival of only copper-tolerant species and strains. At 2000 Cu mg/kg, most species cannot survive. By 3500 mg Cu/kg, areas are largely
devoid of vegetation cover. The organic content of the soil appears to be a key factor affecting the bioavailability of copper. On normal forest soils, non-rooted plants such as
mosses and lichens show higher copper concentrations. The fruiting bodies and mycorrhizal sheaths of soil fungi associated with higher plants in forests often accumulate
copper to much higher levels than plants at the same site.

For silver and its compounds:

Environmental Fate: Silver is a rare but naturally occurring metal, often found deposited as a mineral ore in association with other elements. Emissions from smelting operations,
manufacture and disposal of certain photographic and electrical supplies, coal combustion, and cloud seeding are some of the anthropogenic sources of silver in the biosphere.
Silver is released into the atmosphere, water, and land by natural and anthropogenic sources, through long-range transport of fine particles in the atmosphere, wet and dry
deposition, and sorption to soils and sediments. Accumulation of silver by terrestrial plants from soils is generally low, even in soils that contain high levels of silver. While the
ability to accumulate dissolved silver varies widely between species, with bioconcentrations tending to be higher in marine organisms than freshwater organisms, studies with the
less toxic silver compounds, such as silver sulfide and silver chloride, reveal that accumulation of silver does not necessarily lead to adverse effects. At concentrations normally
encountered in the environment, silver is unlikely to bioaccumullate in aquatic systems. Elevated silver concentrations in organisms occur in the vicinities of sewage outfalls,
electroplating plants, mine waste sites, and silver iodide-seeded areas.

Ecotoxicity: In general, silver ion was less toxic to freshwater aquatic organisms when dissolved in low concentrations with increasing water pH, hardness, sulfides, and
dissolved organic particles; under static test conditions, compared with flow-through regimens; and when animals were adequately nourished instead of being starved. While
silver ions are very toxic to microorganisms, they generally do not inhibit microbial activity in sewage treatment plants because of reduced bioavailability due to rapid
complexation and adsorption of silver ion. Free silver ion was lethal to representative species of sensitive aquatic plants, invertebrates, and teleosts at nominal water
concentrations of 1-5 ug/litre. Adverse effects occur on development of trout at concentrations as low as 0.17 ug/litre and on phytoplankton species composition and succession
at 0.3-0.6 ug/litre. Knowledge of the speciation of silver and its consequent bioavailability is crucial to understanding the potential risk of the metal. Background freshwater
concentrations in pristine and most urban areas are well below concentrations that can cause toxic effects. Levels in most industrialized areas border on concentrations that can
cause toxic effects, if conditions favour bioavailability. Toxicity test results indicate that it is unlikely that bioavailable free silver ions would ever be at sufficiently high
concentrations to cause toxicity in marine environments. No data were found on effects of silver on wild birds or mammals, however silver was harmful to poultry (tested as silver
nitrate) at concentrations as low as 100 mg total silver/litre in drinking-water or 200 mg total silver/kg in diets. Sensitive laboratory mammals were adversely affected at total silver
concentrations (added as silver nitrate) as low as 250 ug/litre in drinking- water (brain histopathology), 6 mg/kg in diet (high accumulations in kidneys and liver), or 13.9 mg/kg
body weight (lethality). The transport of silver through estuarine and coastal marine systems is dependent on biological uptake and incorporation. Uptake by phytoplankton is
rapid, in proportion to silver concentration but is reduced with increased salinity. In contrast to studies performed with other toxic metals, sliver availability appears to be
controlled by both the free silver ion concentration and the concentration of other silver complexes. Silver incorporated into the body tissue of phytoplankton is not lost as salinity
increases and therefore is retained within the estuary. Sensitive phytoplankton species exhibit a marked delay in the onset of growth in response to silver at low concentrations,
and while standard maximum growth rates are attained, this delay reduces the ability of a population to respond to short-term favourable conditions to enable it to flourish.

For Zinc and its Compounds: BCF: 4 to 24,000.

Environmental Fate: Zinc is capable of forming complexes with a variety of organic and inorganic groups and is an essential nutrient present in all organisms.

Atmospheric Fate: Zinc concentrations in the air are relatively low, except near industrial sources, such as smelters. There is no estimate for the atmospheric lifetime of zinc, but,
since zinc is transported long distances in air, its lifetime in air is at least on the order of days. Zinc is removed from the air by dry/wet deposition.

Terrestrial Fate: Soil Zinc may magnify in the soil if concentrations of the substance exceed 1632 ppm. The relative mobility of zinc in soil is determined by the same factors that
affect its transport in aquatic systems, (i.e. solubility of the compound, pH, and salinity). The mobility of zinc in soil increases at lower soil pH, under oxidizing conditions, and at
lower cation, (positive ion), exchange capacities. However, the amount of zinc in solution generally increases @ pH >7, in soils high in organic matter. Clay and metal oxides sorb
zinc and tend to retard its mobility in soil. Zinc is more mobile at pH 4 than at pH 6.5 as a consequence of sorption. Under low oxygen conditions, zinc sulfide is the controlling
species, which has low mobility. Plants - Zinc is not expected to concentrate in plants, however, this depends on plant species, soil pH, and soil composition.

Aquatic Fate: Zinc readily adsorbs to sediment and suspended particles. The substance can persist in water indefinitely and can be toxic to aquatic life. Hydrous iron,
manganese oxides, clay minerals, and organic material may help remove zinc from sediment since they adsorb the substance. Environmental toxicity of zinc in water is
dependent upon the concentration of other minerals and the pH of the solution. Zinc remains as the free ion at lower pH levels. At high pH levels, zinc in solution is precipitated
as zinc hydroxide, zinc carbonate, or calcium zincate.

Ecotoxicity: Zinc concentrates moderately in aquatic organisms; concentration is higher in crustaceans and bivalve species than in fish. Zinc is not expected to magnify as it
moves up the land-based food chain. Zinc can concentrate over 200,000 times in oysters. Copper can increase toxicity to fish and calcium can decrease toxicity. Zinc can
accumulate in freshwater species at 5 -1,130 times the concentration present in the water. Crustaceans and fish accumulate zinc from water and food. The substance has been
found in very high concentration in aquatic invertebrates. Sediment dwelling organisms have higher zinc concentrations than those living in the aqueous layer. Overexposures to
zinc also have been associated with toxic effects in mammals, including man. Ingestion of zinc or zinc-containing compounds has resulted in a variety of effects in the
gastrointestinal tract and blood in humans and animals. The substance may cause lesions in the liver, pancreas, and kidneys.

DO NOT discharge into sewer or waterways.

Persistence and degradability
Ingredient Persistence: Water/Soil Persistence: Air

No Data available for all ingredients No Data available for all ingredients

Bioaccumulative potential
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Bioaccumulation
LOW (LogKOW = -0.47)
LOW (LogKOW = -0.57)

Mobility

No Data available for all ingredients

One or more ingredients within this SDS has the potential of causing ozone depletion and/or photochemical ozone creation.

SECTION 13 Disposal considerations

Initial Date: 01/19/2026
Revision Date: 02/09/2026
Print Date: 02/18/2026

Waste treatment methods

Waste chemicals:

Contaminated packing
materials:

Precautions for Transport:

+ Containers may still present a chemical hazard/ danger when empty.

+ Return to supplier for reuse/ recycling if possible.

Otherwise:

+ |If container can not be cleaned sufficiently well to ensure that residuals do not remain or if the container cannot be used to store the

same product, then puncture containers, to prevent re-use, and bury at an authorised landfill.
Where possible retain label warnings and SDS and observe all notices pertaining to the product.
DO NOT allow wash water from cleaning or process equipment to enter drains.
It may be necessary to collect all wash water for treatment before disposal.

In all cases disposal to sewer may be subject to local laws and regulations and these should be considered first.
Where in doubt contact the responsible authority.

Recycle wherever possible or consult manufacturer for recycling options.
Consult State Land Waste Authority for disposal.
Bury or incinerate residue at an approved site.
Recycle containers if possible, or dispose of in an authorised landfill.

rrTrrrrrrrr

Refer to section above

Refer to section above

SECTION 14 Transport information

Labels Required

Marine Pollutant

Land transport (UN)

14.1. UN number or ID
number

14.2. UN proper shipping
name

14.3. Transport hazard
class(es)

14.4. Packing group

14.5. Environmental hazard

14.6. Special precautions for
user

Air transport (ICAO-IATA / DGR)
14.1. UN number

14.2. UN proper shipping
name

14.3. Transport hazard
class(es)

14.4. Packing group
14.5. Environmental hazard

14.6. Special precautions for
user

3082

ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (contains zinc)

Class 9

Subsidiary Hazard Not Applicable

Environmentally hazardous

Special provisions 274; 331; 335; 375

Limited quantity 5L

3082

Environmentally hazardous substance, liquid, n.o.s. (contains zinc)

ICAQO/IATA Class
ICAQ / IATA Subsidiary Hazard
ERG Code

Environmentally hazardous

Special provisions

Cargo Only Packing Instructions

Document No. 15231
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Cargo Only Maximum Qty / Pack 450 L
Passenger and Cargo Packing Instructions 964
Passenger and Cargo Maximum Qty / Pack 450 L

Passenger and Cargo Limited Quantity Packing Instructions Y964

Passenger and Cargo Limited Maximum Qty / Pack 30kg G

Sea transport (IMDG-Code / GGVSee)
14.1. UN number 3082

a2, U prepper e ENVIRONMENTALLY HAZARDOUS SUBSTANCE, LIQUID, N.O.S. (contains zinc)

name
14.3. Transport hazard IMDG Class 9
sy IMDG Subsidiary Hazard Not Applicable

14.4. Packing group 1]

14.5 Environmental hazard Marine Pollutant

EMS Number F-A, S-F
Special provisions 274 335 375 969
Limited Quantities 5L

14.6. Special precautions for
user

14.7. Maritime transport in bulk according to IMO instruments

14.7.1. Transport in bulk according to Annex Il of MARPOL and the IBC code
Not Applicable

14.7.2. Transport in bulk in accordance with MARPOL Annex V and the IMSBC Code

Product name Group

silver Not Applicable
copper Not Applicable
zinc Not Applicable

distillates, petroleum, middle,

hydrotreated Not Applicable

nickel Not Applicable

14.7.3. Transport in bulk in accordance with the IGC Code

Product name Ship Type

silver Not Applicable
copper Not Applicable
zinc Not Applicable

distillates, petroleum, middle,

hydrotreated Not Applicable

nickel Not Applicable

Precautions for Transport

Transportation precautions:

« Documentation covering all dangerous goods carried on the vehicle

« The transport unit must be placarded and marked in accordance with relevant transporting requirements.

« Personal protective equipment must be in sufficient quantities and suitable for use by the driver of the vehicle and where required for escape purposes, any other persons
travelling in the vehicle.

« Vehicles transporting dangerous goods need to be equipped with sufficient and adequate fire protection systems and emergency equipment to handle spillages.
» Generally compatible, however refer to SDS for further details:

Class 2.1, 2.2, 2.2 (subrisk 5.1), 2.3, 3, 4.1,4.2,4.36.1,8,9

« If applicable, use appropriate types of segregation devices to isolate incompatible dangerous goods:

» Routes for road vehicles should avoid heavily populated or environmentally sensitive areas, congested crossings or a concentration of people

« Vehicle exhaust or hot engine components must be shielded to ensure cargo temperatures cannot be raised.

Suitable Containers
See section 7

SECTION 15 Regulatory information

Safety, health and environmental regulations / legislation specific for the substance or mixture

silver is found on the following regulatory lists

China Catalogue of Categorized Occupational Disease Hazard Factors (Chinese)

China Inventory of Existing Chemical Substance

China Occupational Exposure Limits for Hazardous Agents in the Workplace - Dust

China Regulations on the Safe Management of Hazardous Chemicals (Chinese)

International WHO List of Proposed Occupational Exposure Limit (OEL) Values for Manufactured Nanomaterials (MNMS)

copper is found on the following regulatory lists

China Catalogue of Categorized Occupational Disease Hazard Factors (Chinese)
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China Inventory of Existing Chemical Substance

China List of Dangerous Goods (GB12268-2025) (Chinese)

China Occupational Exposure Limits for Hazardous Agents in the Workplace

China Occupational Exposure Limits for Hazardous Agents in the Workplace - Dust

China Regulations on the Safe Management of Hazardous Chemicals (Chinese)

International WHO List of Proposed Occupational Exposure Limit (OEL) Values for Manufactured Nanomaterials (MNMS)

zinc is found on the following regulatory lists

China Catalogue of Categorized Occupational Disease Hazard Factors (Chinese)

China Catalogue of Hazardous Chemicals (Chinese)

China Inventory of Existing Chemical Substance

China List of Dangerous Goods (GB12268-2025) (Chinese)

China Occupational Exposure Limits for Hazardous Agents in the Workplace - Dust

China Regulations on the Safe Management of Hazardous Chemicals (Chinese)

International WHO List of Proposed Occupational Exposure Limit (OEL) Values for Manufactured Nanomaterials (MNMS)

distillates, petroleum, middle, hydrotreated is found on the following regulatory lists

Chemical Footprint Project - Chemicals of High Concern List
China Inventory of Existing Chemical Substance

nickel is found on the following regulatory lists

Chemical Footprint Project - Chemicals of High Concern List

China Catalogue of Categorized Occupational Disease Hazard Factors (Chinese)

China Catalogue of Hazardous Chemicals (Chinese)

China Inventory of Existing Chemical Substance

China Occupational Exposure Limits for Hazardous Agents in the Workplace

China Occupational Exposure Limits for Hazardous Agents in the Workplace - Dust

China Regulations on the Safe Management of Hazardous Chemicals (Chinese)

International Agency for Research on Cancer (IARC) - Agents Classified by the IARC Monographs

International Agency for Research on Cancer (IARC) - Agents Classified by the IARC Monographs - Group 2B: Possibly carcinogenic to humans
International WHO List of Proposed Occupational Exposure Limit (OEL) Values for Manufactured Nanomaterials (MNMS)

Additional Regulatory Information
Not Applicable

National Inventory Status

National Inventory Status

Australia - AlIC / Australia Non-

Industrial Use Yes

Canada - DSL Yes

Canada - NDSL No (silver; copper; zinc; distillates, petroleum, middle, hydrotreated; nickel)
China - IECSC Yes

Europe - EINEC / ELINCS / Yes

NLP

Japan - ENCS No (silver; copper; zinc; nickel)

Korea - KECI Yes

New Zealand - NZIloC Yes

Philippines - PICCS Yes

USA-TSCA All chemical substances in this product have been designated as TSCA Inventory ‘Active’
Taiwan - TCSI Yes

Mexico - INSQ Yes

Vietnam - NCI Yes

Russia - FBEPH Yes

UAE - Control List

(Banned/Restricted No (silver; copper; zinc; distillates, petroleum, middle, hydrotreated)
Substances)

Legend: Yes = All CAS declared ingredients are on the inventory

No = One or more of the CAS listed ingredients are not on the inventory. These ingredients may be exempt or will require registration.

SECTION 16 Other information

Revision Date 02/09/2026
Initial Date 01/19/2026

SDS Version Summary
Version Date of Update Sections Updated

2.0 02/08/2026 Hazards identification - Classification, Composition / information on ingredients - Ingredients

Other information

The SDS is a Hazard Communication tool and should be used to assist in the Risk Assessment. Many factors determine whether the reported Hazards are Risks in the
workplace or other settings. Risks may be determined by reference to Exposures Scenarios. Scale of use, frequency of use and current or available engineering controls must be
considered.

Disclaimer
The information in the SDS applies only for the specified product and does not include mixtures of this product with other substances and mixtures. The SDS provides product
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safety information for personnel trained to use this product only.

Powered by AuthorlTe, from Chemwatch.
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Legal Disclaimer Notice

VPG Vishay Precision Group, Inc.

PERFORMANCE THROUGH PRECISION

Disclaimer
ALL PRODUCTS, PRODUCT SPECIFICATIONS AND DATA ARE SUBJECT TO CHANGE WITHOUT NOTICE.

Vishay Precision Group, Inc., its affiliates, agents, and employees, and all persons acting on its or their behalf
(collectively, “VPG”), disclaim any and all liability for any errors, inaccuracies or incompleteness contained herein or in
any other disclosure relating to any product.

The product specifications do not expand or otherwise modify VPG’s terms and conditions of purchase, including but
not limited to, the warranty expressed therein.

VPG makes no warranty, representation or guarantee other than as set forth in the terms and conditions of purchase.

To the maximum extent permitted by applicable law, VPG disclaims (i) any and all liability arising out of the
application or use of any product, (ii) any and all liability, including without limitation special, consequential or
incidental damages, and (iii) any and all implied warranties, including warranties of fitness for particular purpose,
non-infringement and merchantability.

Information provided in datasheets and/or specifications may vary from actual results in different applications and
performance may vary over time. Statements regarding the suitability of products for certain types of applications

are based on VPG’s knowledge of typical requirements that are often placed on VPG products. It is the customer’s
responsibility to validate that a particular product with the properties described in the product specification is suitable for
use in a particular application. You should ensure you have the current version of the relevant information by contacting
VPG prior to performing installation or use of the product, such as on our website at vpgsensors.com.

No license, express, implied, or otherwise, to any intellectual property rights is granted by this document, or by any
conduct of VPG.

The products shown herein are not designed for use in life-saving or life-sustaining applications unless otherwise
expressly indicated. Customers using or selling VPG products not expressly indicated for use in such applications do
so entirely at their own risk and agree to fully indemnify VPG for any damages arising or resulting from such use or sale.
Please contact authorized VPG personnel to obtain written terms and conditions regarding products designed for such
applications.

Product names and markings noted herein may be trademarks of their respective owners.

Copyright Vishay Precision Group, Inc., 2014. All rights reserved.
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