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Product Brief

Toshiba WHA (Tungsten Heavy Alloy) Material for Multi-Leaf Collimators

Highlights

• Requires only two-thirds
the thickness of lead while
delivering the same
shielding properties.

• Very high density
(17-18g/cm3) making it
ideal for shielding
applications or collimating
energetic x- and γ-
radiation.

• Good thermal conductivity
with minimal thermal
expansion.

• Maintains its strength
even in high temperatures.

• Exhibits high resistance to
oxidization and corrosion.

Description

Toshiba Tungsten Heavy Alloy (WHA) is
ideal for shielding against X-rays and
gamma radiation. It reduces the physical
size of shielding components without
reducing their effectiveness and requires
only two-thirds the thickness of lead while
delivering the same shielding results.

This is extremely important in linear
accelerator medical systems, which utilize
Multi-Leaf Collimators (MLC) to regulate the
beam. The sophisticated shielding

Toshiba WHA (Tungsten Heavy Alloy)
Material for Multi-Leaf Collimators
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properties of WHA potentially increases the
number of leafs in a collimator and enables a
greater precision beam that targets only the
area of the patient that requires treatment.

The chart below compares the thickness of
WHA to tungsten (W), lead (Pb), and
molybdenum (Mo), illustrating that thinner
leafs can be used to obtain the same shielding
properties as thicker leafs, enabling more
leafs in the same space which improves beam
precision.
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•The information contained herein is subject to change without notice.

• The information contained herein is presented only as a guide for the applications of our products. No responsibility is assumed by TOSHIBA for any infringements of patents
or other rights of the third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of TOSHIBA or others.

• TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor devices in general can malfunction or fail due to their
inherent electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety in
making a safe design for the entire system, and to avoid situation in which a malfunction or failure of such TOSHIBA products could cause loss of human life, bodily injury or
damage to property. In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as set forth in the most recent TOSHIBA
products specifications. Also, please keep in mind the precautions and conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor
Reliability Handbook” etc.

• The Toshiba products listed in this document are intended for usage in general electronics applications (computer, personal equipment, office equipment, measuring
equipment, industrial robotics, domestic appliances, etc.). These Toshiba products are neither intended nor warranted for usage in equipment that requires extraordinarily high
quality and/or reliability or a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended Usage”). Unintended Usage include atomic energy
control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments, medical instruments, all types of
safety devices, etc. Unintended usage of Toshiba products listed in this document shall be made at the customer’s own risk.

• The products described in this document may include products subject to foreign exchange and foreign trade laws.

• The products contained herein may also be controlled under the U.S. Export Administration Regulations and/or subject to the approval of the U.S. Department of Commerce or
U.S. Department of State prior to export. Any export or re-export, directly or indirectly in contravention of any of the applicable export laws and regulations, is hereby
prohibited.

All trademarks are of their respective manufacturer and may be registered in certain jurisdictions. © Copyright 8/2011 TAEC
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Contact Information

Toshiba America Electronic
Components, Inc.
Advanced Materials Division
290 Donald Lynch Blvd.
Marlborough, MA 01752
amd@taec.toshiba.com
Tel: 508-303-5041
Fax: 508-481-8890

Physical/Mechanical Properties of Toshiba
WHA:

Cold Isostatic Pressing (CIP) and
Pressing (molding) are the two methods
used to form the material. The method is
chosen based on final dimensions and the
most efficient way to form the final shape.
There are no differences in the
characteristics of the material processed
by either method.

The following dimensions are the largest
dimensions that Toshiba can manufacture
by each method:

CIP Formed: Dia. 250 x 250L
Mold: 175 square x 30
Dia. 200 x 30

All dimensions are in millimeters (mm).

Characteristic Item WHA–H60

Density g/cm3 18.0

Thermal Conducitivity W/k • m 130
(cal/cm • sec • °C) (0.31)

Thermal Expansion x10 –6/°C 4.7
Coefficient

Thermal Resistibility Ω cm 7.2 x 10 –6

Extended Force N/mm2 780

Yield Point N/mm2 710

Elongation % 2

Hardness HRA 59~66

Transverse Rupture N/mm2 1670
Strength


