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Design and Fabrication
of 2MN Hydraulic Force Standard Machine

D.I.Kang’, H.K.Song", J.T.Lee” and B.D.Ahn"
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Abstract

For the establishment of large force standard and the accurate measurement of large force,
2MN hydraulic force standard machine which consists of loading frame, deadweight machine,
two ram/cylinder systems and hydraulic control system was designed and fabricated.
Measurement results of shapes for two ram/cylinders reveal that the ratio of effective area is
200.094. The relative deviation of force stability for the machine is about *0.01% at 2MN
and is less than £0.005% below 2MN, This machine may be widely used to calibrate the force
measuring devices in industry and to test the force sensors.
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Fig. 2 Schematic diagram of loading frame
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Fig. 3 Schematic diagram of deadweight machine
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Table 1 Measurement results for the inner
diameter of main cylinder

(Unit : #m, Reference diameter @ 400mm)
.. Cylindrical
J.on;::uwn AA ] E-B &-c oD Average
divection -
i -5 -10 -10 -9 Iy
2 5 -15 -16 -12 12
3 -1l -15 -16 -14 14
4 -13 -16 -17 -16 -16
5 -12 -15 -15 -15 -1
6 -6 -10 -0 -11 -y
7 -9 =11 -10 -10 =10
g -8 -9 =] -12 -10
9 -3 -5 -5 -7 -5
10 4 6 1 a 3

Table 2 Measurement results for the diameter of
main ram

(Unit © #m, Reference diameter : 399. 940m)
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T Main part Measuring part

Tam cylinder Tam cylinder
Length 690 mm 1131 mm 80 mm 139 mm
Mean diameler 399939 mm | 395.988 mm 28272 mm 28281 mm
Roundness 10 ym 11 pm 1 um 1 um
Cylindvicity - - 18 um 36 pm
Cleargnce 245 ptm 45 um

Table 3 Dimension and machining accuracy of the
ram and the cylinder,
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