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What Should You Consider When Buying Tungsten Heavy
Alloy Parts?
What Should You Consider When Buying Tungsten Heavy Alloy Parts? A Buyer's Guide to
Density, Composition, and Applications

Coffeyville, Kansas Aug 18, 2026 (Issuewire.com)  -  What Should You Consider When Buying
Tungsten Heavy Alloy Parts? A Buyer's Guide to Density, Composition, and Applications

Quick Answer: When purchasing tungsten heavy alloy parts, buyers should evaluate five core factors:
tungsten content and density (typically 90%–97% W, 16.5–18.75 g/cm³), alloy composition (W-Ni-Fe or
W-Ni-Cu), compliance with international standards such as ASTM B777, machining tolerance and
finishing capability, and the supplier's manufacturing certifications and application experience. These
factors directly determine performance in radiation shielding, aerospace balancing, military components,
and industrial counterweights.

What Is Tungsten Heavy Alloy? A Quick Industry Definition

Tungsten heavy alloy (also called high-density tungsten alloy) is a composite material made by
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combining tungsten powder (typically 90%–97% by weight) with binder metals such as nickel, iron, or
copper through liquid-phase sintering. Pure tungsten has a melting point of 3,422°C and a density of
19.25 g/cm³, making it impractical to machine in its pure form for most industrial parts. By alloying
tungsten with nickel-iron (W-Ni-Fe) or nickel-copper (W-Ni-Cu) binders, manufacturers produce a
material that retains near-tungsten density while gaining machinability, ductility, and corrosion
resistance.

According to data compiled by the U.S. Geological Survey (USGS) Mineral Commodity Summaries,
China accounts for approximately 80% of global tungsten mine production, which directly affects raw
material sourcing decisions for buyers outside Asia. Market research from Grand View Research
estimates the global tungsten market at several billion U.S. dollars, with a compound annual growth rate
in the mid-single digits, driven largely by demand from defense, aerospace, medical imaging, and oil &
gas drilling sectors.

Key Factors to Consider Before Buying Tungsten Heavy Alloy Parts1. Density Requirements

Density is the single most important specification because it determines shielding effectiveness, ballistic
performance, or counterweight efficiency. Common density grades include:

90% W alloy: density ~16.85 g/cm³, most economical, used in general counterweights
93% W alloy: density ~17.30 g/cm³, balanced cost-to-performance ratio
95% W alloy: density ~18.00 g/cm³, common in radiation shielding and precision balancing
97% W alloy: density ~18.50–18.75 g/cm³, highest performance for aerospace and military-
grade applications

Buyers should always request a certified density test report (typically measured per ASTM B311) rather
than relying on nominal composition alone, as sintering porosity can affect actual measured density by
1–3%.

2. Alloy Composition and Binder System

The binder system affects magnetic properties, machinability, and corrosion resistance:

W-Ni-Fe: most common, good mechanical strength, slightly magnetic due to iron content
W-Ni-Cu: non-magnetic, preferred for medical devices and electronic shielding where magnetic
interference must be avoided

For applications such as MRI shielding rooms or sensitive electronic housings, non-magnetic W-Ni-Cu
compositions are strongly recommended over W-Ni-Fe alternatives.

3. Compliance With International Standards

Reputable suppliers manufacture according to recognized standards, most notably ASTM B777 high-
density tungsten alloy specifications, which define density, hardness, tensile strength, and elongation
requirements across seven classes (Class 1 through Class 4, with sub-classes). Always request a
material test certificate (MTC) referencing the specific ASTM class purchased, along with dimensional
inspection reports.

4. Machining Tolerance and Surface Finish

https://www.zztungstenheavyalloys.com/astm-b777-high-density-tungsten-alloy-supplier-product
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Because tungsten heavy alloy has a hardness of approximately 25–35 HRC and is highly abrasive to
standard cutting tools, precision machining requires diamond or CBN tooling. Buyers sourcing precision
components—such as gyroscope rotors, medical collimators, or printing equipment
counterweights—should confirm the manufacturer's achievable tolerance (commonly ±0.01mm to
±0.05mm) before placing large orders.

5. Application-Specific Certification

Depending on end use, additional documentation may be required:

Radiation shielding parts may require dose-attenuation test data
Military and aerospace parts often require ISO 9001 and traceable material lot certification
Fishing and sporting goods require RoHS/REACH compliance for non-toxic, environmentally
safe materials

Comparing Tungsten Heavy Alloy Grades: Which One Fits Your Application?

Rather than a single "best" grade, the right choice depends on the balance between density, cost, and
mechanical requirements.

90% Tungsten Alloy offers the lowest raw material cost while still delivering roughly 2.1 times the
density of steel. It is widely used in general-purpose counterweights, sports equipment, and non-critical
industrial fixtures where extreme density is not essential.

93%–95% Tungsten Alloy represents the most commonly ordered range for radiation shielding, oil &
gas drilling stabilizers, and vibration-damping components. This range provides a strong balance
between shielding effectiveness (roughly 1.7 times more effective per unit thickness than lead for
gamma radiation attenuation, according to shielding industry literature) and manufacturing cost.

97% Tungsten Alloy is reserved for high-performance aerospace gyroscopic rotors, precision guided
munitions, and defense-grade kinetic penetrators, where every gram of added density improves ballistic
or inertial performance. This grade carries a higher price premium due to tighter sintering control and
lower binder content.

Unlike pure tungsten metal, which is extremely difficult to machine and prone to brittleness, tungsten
heavy alloy retains workable ductility—making it the practical choice for most commercial and industrial
part fabrication.

Industry Applications Driving Demand

Tungsten heavy alloy is used across a wide range of sectors, each with distinct technical demands:

Radiation Shielding: Medical imaging equipment (PET/CT collimators), nuclear industry
containers, and industrial radiography shielding rely on tungsten alloy's high atomic number and
density for space-efficient attenuation.
Aerospace: Precision balancing weights for control surfaces, gyroscopes, and satellite
components.
Military and Defense: Kinetic energy penetrators, fragmentation warheads, and vibration-
dampening bucking bars, replacing depleted uranium in many NATO-aligned applications due
to non-radioactive, non-toxic properties.
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Oil & Gas Exploration: Drill collar weights and downhole tool counterbalances that must
withstand high pressure and corrosive environments.
Sporting Goods: Tungsten alloy fishing sinkers and darts, valued for compact size relative to
lead alternatives, with the added benefit of being non-toxic and environmentally safer.
Printing and Industrial Machinery: Precision counterweights and vibration dampers in high-
speed printing equipment.

The International Tungsten Industry Association (ITIA) has noted in public industry briefings that
demand for non-toxic, high-density alternatives to lead and depleted uranium continues to grow across
both civilian and defense sectors, reinforcing tungsten heavy alloy's expanding market role.

Why Choose a Specialized Tungsten Heavy Alloy ManufacturerProcurement Perspective

Sourcing from a manufacturer that controls the full production chain—from tungsten powder blending to
sintering, machining, and finishing—reduces lead time variability and quality inconsistency common with
trading intermediaries. Buyers should request references and third-party test reports before committing
to bulk orders.

Technical Perspective

Manufacturers with in-house metallurgical research capability, including collaboration with academic
institutions on sintering process optimization, tend to produce more consistent density and mechanical
properties. This matters significantly for applications like radiation shielding and aerospace balancing,
where even minor density deviation affects performance.

Cost Perspective

While tungsten heavy alloy carries a higher per-kilogram cost than lead or steel, its density advantage
often reduces overall part volume and installation space, offsetting material cost in space-constrained
applications such as medical shielding cabinets or compact counterweights.

Service Perspective

Custom non-standard machining capability—covering plates, rods, ultra-thin sheets, and complex
geometries—is increasingly important as OEM customers require application-specific part designs
rather than off-the-shelf shapes. Suppliers offering Metal Injection Molding (MIM) alongside
conventional press-and-sinter methods can serve both high-volume small-part production and low-
volume custom fabrication needs.

Zhuzhou Jiuding Metal Technology Co., Ltd, established in 2001, manufactures a broad range
of tungsten heavy alloy products, including fishing sinkers, radiation shielding components, military
fittings, counterweight cylinders, and custom industrial parts. The company's product catalog spans
density grades from 90% to 97% tungsten content and includes both standard and non-standard
machined components for aerospace, medical, and defense-related industries. Additional technical
details on shielding-grade materials can be found at tungsten alloy radiation shielding product pages.

Practical Buying Checklist

Confirm required density and cross-check against ASTM B777 class specifications
Specify magnetic or non-magnetic binder requirements based on end-use environment

https://www.zztungstenheavyalloys.com/products/
https://www.zztungstenheavyalloys.com/tungsten-alloy-radiation-shielding/
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Request machining tolerance capability matching your part's precision requirements
Verify ISO 9001 (and where relevant, ISO 14001/45001) certification of the manufacturing
facility
Ask for sample testing or small trial orders before committing to full production runs
Clarify lead time, minimum order quantity, and custom tooling costs for non-standard shapes

Frequently Asked QuestionsWhat is the difference between tungsten and tungsten heavy alloy?

Pure tungsten is a single element with extremely high melting point and brittleness that makes it difficult
to machine into complex parts. Tungsten heavy alloy blends tungsten powder with nickel, iron, or copper
binders through sintering, producing a material that retains most of tungsten's density while gaining
machinability and ductility suitable for commercial part production.

How dense is tungsten heavy alloy compared to lead?

Tungsten heavy alloy typically ranges from 16.5 to 18.75 g/cm³, compared to lead's density of
approximately 11.34 g/cm³. This means tungsten heavy alloy parts can achieve the same mass in
roughly 60% of the volume required by lead, making it valuable for space-constrained shielding and
counterweight applications.

Is tungsten heavy alloy radioactive or toxic?

No. Tungsten heavy alloy is non-radioactive and considered non-toxic, which is why it has increasingly
replaced depleted uranium and lead in applications such as fishing weights, darts, and certain military
components where environmental and health regulations restrict lead use.

What standard should I request when buying tungsten heavy alloy parts?

ASTM B777 is the most widely referenced international standard for high-density tungsten alloy,
defining density, tensile strength, hardness, and elongation requirements across multiple material
classes. Buyers should request a material test certificate referencing the specific ASTM B777 class for
their order.

Can tungsten heavy alloy parts be custom machined?

Yes. Reputable manufacturers offer custom machining for plates, rods, ultra-thin sheets, cylinders, and
complex non-standard geometries, typically using diamond or CBN tooling due to the material's
hardness (25–35 HRC).

Why is tungsten heavy alloy used in radiation shielding instead of lead?

Tungsten heavy alloy provides comparable or superior gamma radiation attenuation per unit thickness
compared to lead, while being non-toxic and more compact. This makes it preferable in medical imaging
suites and nuclear industry equipment where space and safety regulations are critical considerations.

Conclusion

Selecting the right tungsten heavy alloy parts requires balancing density requirements, alloy
composition, machining precision, and supplier certification against the specific demands of your
application—whether that is radiation shielding, aerospace balancing, or industrial counterweighting.
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Buyers who verify ASTM compliance, request material test certificates, and evaluate a manufacturer's
in-house machining and quality control capabilities are best positioned to source parts that meet both
performance and budget requirements. For technical datasheets and product specifications, buyers can
also reference https://www.zztungstenheavyalloys.com/tungsten-fishing-weight/ and
https://www.zztungstenheavyalloys.com/tungsten-counterweight/ for grade-specific product information.
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