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Abstract

An investigation is carried out for the load capacity characteristics of the externally pressur-
ized air lubricated journal bearings both theoretically and experimentally. Theoretical analysis is
made using the incremental method and the finite element method, and the discharge coefficient
is considered. The experiments are performed for five bearings which are produced according to
the rows of supply holes and the presence of poket or step. The results are compared with the
numerical results. The present numerical results are in better agreement with the available
experimental results than any other earlier numerical results for the bearings having one row and
two rows of supply holes with poket. The present numerical and experimental results show that
the bearing with step has larger load capacity than that without step and that the load capacity
increases as the clearance ratio increases.
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Table 1 Specification of test bearings
. . L/D Radial Supply hole | Supply hole Clearance
Bearing No. | Bearing type i ]
(mm/mm) [Clearance(um)| diameter per one row | ratio(Cy/Cy)
No. 1 no step 30/30 21 0.4 8 1
plain hole
one row
No. 2 no step 30/30 32 0.4 8 1
circular-
pocket
one row
No. 3 no step 30/30 28 0.4 8 1
cirular-
pocket
two row
No. 4 step 30/30 Ci=35 0.4 8 1.17
circular- =41
pocket
two rows
No. 5 step 30/30 Ci=26 0.4 8 1.29
circular- Cu=33
pocket
two rows
Gap r___ Gap Air Regulator Table 2 Finite element and node number used in
detector sensor J_ transformer analysis
-1 Test Supply hole | Node number |{Element number
Digital | || bearing
multimeter -t——--— P _} Air cleaner number
12 125 192
[Weight]
2 AR 49 249 4E FYFF FHE @

Fig. 5 Schematic diagram of experimental equip-

ment
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