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Fig. 1. Phase diagram of Binary Eutectic Alloy
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Fig. 2. Composed materials of low melting point
alloy “Lead Y~

Table 1. Physical composition of “Lead Y~ for

radiation shielding.

Element Atomic No. MP BP Density

Pb 82 328°C 1,744°C 11.35g/cm?®
Sn 50 232 2,270 6.50
Bi 83 271 1,560 9.75
Cd 45 321 765 8.65

Table 2. Low Melting Point Allovs

aiti g
Melting Composition (wt) %

e Name
point °Cpy, g gn  Cd In

47 22.6 44.7 8.3 5.3 19.1 Quinternary
58 17.6 49.5 11.6 21.3 Quaternary
70 25.0 50.0 12.5 12.5 Wood’s

70 26.7 50.0 13.3 10.0 Lipowitz’s
91.5 40.2 51.6 8.2 Ternary

97 31.2 50.0 18.8 Newton’s
68 30.0 48.5 11.5 10.0 Lead. Y
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Table 3. Physical Properties of radiation
shielding alloys.

Metal Unit Lead Lipowifz’s Lead. Y
Melting point °C 328 70 68
Boiling point °C 1,744 765 760
Density g/cm? 11.4 9.4 9.8
HVL for Co® cm 1.1 1.27 1.2
Hardness - Mohs 1.5 3 2.5
Waste % 5 3 3
Price W/kg 1,350 12,000 4,500
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For accurate and easily shielding irregular sha-
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ped organ, its minimized penumbra region and a
low melting point alloy “Lead Y” and synchroniz-
ing instrument have been developed.

The “Lead Y” is the quaternary eutectic alloy

and it is composed of

Lead 30.0%
Tin 11.5%
Bismuth 48.5%
Cadmium 10.0%

The density of its at 22°C is 9.8g/cm?® and the
melting temperature has 40°C to 68°C.

The thickness of “Lead Y” for perfect shielding
of Co-60 gamma ray and LINAC 10MeV x-ray is
6cm and 7cm respectively.

The “Lead Y” shielding block is casted directly
on the styrofoam from which is cut with hot wire
of synchronizer device.

The special features and advantages of the Lead
Y shielding block could be summarized as follows;

1. The shielding block for radiotherapy is rapidly

processed only with boiling water and styro-
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foam.

. It is not injure one’s health and not danger

of a fire, because of not generating of any

metals vapor and evil smelling.

. It is very effective to minimize secondary

penumbra for the protection of healthy tissue
from unnecessary ionizing radiation regardless
of the magnification source to skin distance.

. The HVL of the Lead Y is 1.2cm for Co-60

gamma ray and it’s shielding effect is almost
same as the pure lead block.

. The hardness of Lead Y is 1,5 times higher

than lead block.

. It’s reavailability is higher than lead block

and then one block of Lead Y is reavailable
about 30 to 40 times.

. It is usefull for shielding of x-ray, gamma

ray, beta-ray, electron and neutron radiation.

. The materials for Lead Y are easy to acquire

with reasonable price and tractable.



