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Abstract: In view of the demand for the use of the motorized spindle of the precision grinder, the
basic structure and operating conditions of hydrodynamic bearing were analyzed, and the calculation
model of the static and dynamic characteristics of the hybrid bearing was established. The static
characteristics included temperature rise, flow rate, load bearing force and power consumption, the
dynamic characteristic parameter included a stiffness. The influences of structural parameters, radius
clearance, throttle aperture, width-to-diameter ratio, working condition parameters oil supply pressure and

rotate speed on the static and dynamic characteristics of hydrodynamic bearing were calculated and
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analyzed, then the calculated results were compared with the results of the laminar flow model and the test

results. Research showed that: radius clearance was a more sensitive variable, which had a significant

impact on temperature rise, reducing it by about 77.6%. Compared with throttle aperture and width-to-

diameter ratio, radius clearance had the greatest impact on the performance of hydrodynamic bearing;

rotating speed had a greater impact on the static and dynamic characteristics of hydrodynamic bearing.

Obviously, the impact on temperature rise and power consumption was relatively large, increasing by 17.8

times and 18.1 times of the initial value respectively; the motorized spindle required for better cooling

measures under high-speed working conditions.

Keywords: precision grinder; motorized spindle; hydrodynamic bearing; static characteristics;

dynamic characteristic
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Fig. 1 Schematic diagram of the two-dimensional and

three-dimensional structure of hydrodynamic bearing
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Table 1 Structural parameters of hydrodynamic bearing
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Fig.2 Schematic diagram of the structure of the electric

spindle supported by hydrodynamic bearing
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Table 2 Working condition parameters of

hydrodynamic bearing
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Fig.3 Schematic diagram of two-dimensional model

bearing working system

0 (,0p\ O (,0p)
E(h 8x)+ 8z(h az)‘

0h
6U778— + 125 (xsin ¢ +ycos ¢)
X

XF A SCRT R A R sh i K, T
T T T B B B S BUE SR K, 75 % IR Y
M, Ak, SR Ng #il Pan #Ri¢, {8 FH X (3) Fios
B

o (K dp\ 0 (K 0p\ 1. 0h
a(za)*&(z'a)—z”m 3

(2)

2 (4) it P 1 R B & ke BTSN

{kx =12+0.013 6Re"”

(4
k. = 12+0.004 3Re**

Reynolds J5 i i i1 #2451 =X (5) i, v
U gl LR BE | n Sy i A T 3 D1 B L g,
RPN BT B R r A = NS i PSR i B
FALE M p IR p, IEIE T B
bR B TEE
p(@.£B/2) = p(poz) =p,
p(gin,2) = p;
0
Bt 7R 4 ) B R T 3 38 R R i S5 5 £
BB [E] BOE R, 6 T B AR, i BSJSERE A T
7 1 A2 Ak, HA IR BR ek Fon X (6) o, Ub e

(5

h=hy[l+ecos (9—0)] (6)
) Rl R 1) SR i 25 R L IR AT AR
(49 L 2 R JE H 91 %) 3 R ST AR A 1 o AR Tl R T
WY T 3, AT AT G A I AL



1274 o= 3

VAN S 1

38 %

s () I R, G AR A B B BT E 1Y R 1k
HEAA, 7 W3k 2 2 $EAT A stk AR AE I, &
2 e Y R 7 30 A SRR RO k. BT
T I 235 K A S B, T LA LIRS i i AT O B
WHEE, Gl 4 FFos, AR bR o 7R J 0] B 008 A,
YA AR z Fe R B 7 B, B gy g 4390 R T
Ji T 1 2 9 R ) T, g S T S Y
JC. CU F IO 43 SIARFE AN TR 9 =) 43 340 B
AR bR FR AL S T8, Horp JC KR 2o i il ik
B Y, CU RN T 7 bl 7 & 585, 10 #mw
A M0 S 1057 B G, Wi JC/2, CUR A 10/2 W) 43
IR A A B —2F

Z“

e »> ———» Gy
JC |1, | ¥ € 1ol o
Jon | UL I N 7V

ALU N
>0

curl lcu
qa

K4 RS A
Fig. 4 Schematic diagram of the volume flow of the oil chamber
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process of hydrodynamic bearing
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Fig. 6 Hydrodynamic bearing performance changes

with radius clearance
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