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(a) Linear deformation  (b) Bending deformation
Fig. 2 Two different types of deformations in the ram
head unit of FTBM
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Fig. 3 Finite element model of FTBM
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Table 1 Analysis case of FTBM upon ram head stroke

Stroke of ramhead| Stroke of ram and spindle
Case (mm) (mm)
Y-stroke Z-stroke | W-stroke | Total stroke
1-1 1,800 1,600 3,400
1-2 8,000 1,800 0 1,800
1-3 (high) 0 1,600 1,600
1-4 0 0 0
2-1 1,800 1,600 3,400
2-2 4,000 1,800 0 1,800
2-3 (middle) 0 1,600 1,600
2-4 0 0 0
3-1 1,800 1,600 3,400
3-2 0 1,800 0 1,800
3-3 (low) 0 1,600 1,600
3-4 0 0 0
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Table 2 Calculated displacement of FTBM

Calculated displacement

Case Ox oy o, iso 0.
(pum) (pum) (pum) (pm) | (arcsec)
1-1 27.22| -393.04 98.66| 406.15 1141
1-2 21.98| -152.07 86.30| 176.23 3.68
1-3 40.70| -167.75| -30.07| 175.21 1.50
1-4 26.78| -140.15| -60.70| 155.06 -2.90
2-1 28.31| -364.19 45.60| 368.12 10.49
2-2 23.33| -133.72 45.09| 143.03 5.23
2-3 29.37| -164.10| -12.51| 167.18 1.82
2-4 23.43| -131.74| -25.84| 136.28 -2.72

3-1 21.74| -325.02 9.13| 325.87 9.50

3-2 15.05| -110.90 7.93] 11297 2.65

3-3 16.08| -152.71 -4.76| 153.63 2.07

3-4 12.3] -111.6 -9.00] 112.64 -2.43
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