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Research on a Hydraulic Clamping Sleeve for Woodworking Tools

CAOQO Ping-xiang ,ZHOU Zhao-bing

(Nanjing Forestry University,Nanjing 210037 ,China)

Abstract: The deformation of a hydraulic-clamping-sleeve wall was analyzed in this paper by
applying the theory of “Thick-walled Cylinder” and “Thin-walled Cylinder”. A formula was derived
to calculate the thickness of the hydraulic clamping sleeve. Three different specifications for it were
designed and tested. By measuring deformation and load, it was indicated that the hydraulic
clamping sleeves could meet the designed requirement. The formula was able to be utilized in
designing the hydraulic clamping sleeves.
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° ’ Tab. 1 Calculation and design of a thin-wall
s hydro-clamping sleeve
’ A B C
' | /mm 1.8 2.0 2.3
° C ’ /pm 49.0 49.0 49.0
o 1.400 1. 200 1.100
/pm 38.0 35.2 31.6
16. 8 MPa, 4
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Fig. 1 The working process of a hydro-clamping sleeve
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Fig. 2 Three-dimensional model of a hydro-clamping sleeve
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Tab. 2 Comparison of distortion value between that
’ ‘ calculated and measured for the thin-wall
of a hydro-clamping sleeve
A B C
b o
1.400 1. 200 1.100
’ ’ 1.207 1.123 1. 076
o /% 13.81  6.42 2.22
/pm 38.0 35.2 31.6
*
/pm 40. 7 36. 6 31.8
’ ° /% 6.62  3.89  0.78
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Fig. 3 Relation between maximum strain and thickness
’ ° for the thin wall of a hydro-clamping sleeve
3
Tab.3 Maximum torque transferred via the contact surface of the exterior wall of a hydro-clamping sleeve
/(N « m)
/mm 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5
A 1.8 29.4 58.8 98 176. 4 254.8 - - - -
B 2.0 19.6 39.2 88. 2 137.2 166. 6 215.6 254. 8 284. 2 -
C 2.3 9.8 29.4 58. 8 98 137.2 196 235.2 254. 8 274. 4
4
Tab.4 Maximum torque transferred via the contact surface of the interior wall of a hydro-clamping sleeve
/(N *»m)
/mm 0.5 0.75 1 1.25 1.5 1.75 2 2.25 2.5
A 2.0 - 9.8 29.4 58.8 98 156. 8 196 225. 254. 8
B 1.8 9.8 19.6 49 88.2 127. 4 176. 4 245 - -
C 1.6 19.6 29.4 78.4 147 196 274. 4 - - -
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Fig. 5 Membership degree curves of error (E), error

rate (EC) and output (U)
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Tab. 1 Fuzzy inference rule
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Fig. 6 Simulation result
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