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Development and test of a portable double-cylinder

pneumatic nail gun
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2. Zhejiang Provice Key Laboratory of Transplanting Equipment and Technology , Hangzhou 310018, Zhejiang, China)

Abstract: In response to the shortcomings of traditional pneumatic nail guns which can not
operate for the long term without a compressor, a portable nail gun design was proposed, using
the eccentric arrangement of two cylinders of unequal sizes. To achieve the purpose of nailing,
a large piston compresses the gas to store energy in the big cylinder and a small piston is
triggered through electronic components releasing the gas energy instantaneously. Through the
nail test, the impact energy of the nail gun was obtained. According to analysis of the striker
movement process and the established mathematical model, the parameters of the portable

double-cylinder pneumatic nail gun were calculated, including the layout and sizes of the
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cylinders, parameters of the crank slider mechanism and the 2Z-X (A) three-micro-planetary-
gear reducer. Besides, a prototype of the portable double-cylinder pneumatic nail gun was
developed and tested comparing with an electric needle nail gun which uses electromagnets to
push the striker directly. The test shows the strength of prototype was greater and the rate of
fail nailing reduced by 13%.

Keywords: double-cylinder pneumatic nail gun; crank slider mechanism; Pro/e modeling; nail

test
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Fig.1 Mechanism of double-cylinder pneumatic nail gun
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Fig.2 Test of the impact work required for the pneumatic nail gun
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Fig.3 Force situation of striker in the first
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Fig.4 Force situation of striker in the second stage when removed from magnet
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Fig.5 Force situation of striker in the third stage when removed from magnet
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Fig. 6 Change curve of the striker speed

varying with the Displacement
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