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Abstract : The'purpose of this paper is-to study the thermal behavior of a tilting-pad
journal bearing subject to a sudden dynamic load. The time dependent Reynolds equation and
energy equation were used to-analyze the transent pressure and temperature of the oil film
during this periad. The dynamic equations were developed to smulate the motion of journal
and pads. \Theseequations with initial conditions were solved numerically usng finite differ-
ential methods and the Newton-Raphson iterative scheme smultaneoudy. The nonlinear
thermal transient response of tilting-pad bearing was smulated under a step load function.
The change of maximum film temperature and minimum film thickness as well as other pa
rameters were presented. Oil film temperatures and film thickness were found to vary con-
siderably , and there existed some overshoot in the responses of maximum temperature and
minimum film thickness, leading possbly to the damage of bearing during the trandent period.

Key words: thermal trandent ; pivot pads; journal bearing; response; temperature

p— (Pa) ; B— (m) ;

t— O ; R— (m);

X,y — (m) ; cC— (m) ;

h— (m) ; b— (Pa- 9 ;
:2008-08-21; :2009-01-18

(1964 - ) ,



1894 24

o — Qrkg- K ;
pP— (kg/ m®) ; 1
Wi Wy — (N) 11 Reynolds
F, Fx, Fy — (N);
5— ©) !
[14]
0| h’op a2 RKop| _
ap M ap 0z| M 0z
@9: AN sin[d%-ej + Sm-G%‘] X
sin(#-B,) - 38 s 4 -8) cos(¢h-B,) -
. 3wcos(<i?-Bi)%L+6£:cos[<h-9J +
' 38 [1- cos(¢h-B,)] x
. N .
E sn[d?-ej +cos(¢%-l3i)w -msin(4-B))]
(1)
[12‘8] m
. .
_-£ _de ® - h
P R 8_dr"e_dt h_C’
- U W
T:oIo_o W= & | )\:JL2 p:f“’z_op
p:balrzrl
dp _
@ Ol
[_.'):Olr:r2
rl ,r2

[913]

Fig 1 Geometry of tilted-pad journa bearing
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Fig. 2 Film pressure distribution on the pad
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Fig. 3 Film temperature distribution on the pad
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Fig.4 Film pressure response during the

initial period
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Fig.5 Evolution of film pressure during the

transient period
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