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Abstract

With the development of high-speed machining technology, sliding bearings are more and more
widely used in high-speed machining. Sliding bearings and motorized spindles are directly in-
volved in high-speed machining. Their dynamic performance determines the processing efficiency
and quality of high-speed machine tools. Aiming at the unbalanced force of the spindle and exter-
nal disturbance in the process of high-speed machining, knives are generated. Vibration affects
the quality of workpiece. Based on Reynolds equation, flow continuity equation and numerical
method, the oil film force of hydrostatic bearing is solved to establish the dynamic model of spin-
dle ROTOR-SLIDING bearing. Then the spindle axis trajectory is solved by Euler method, and the
influence of spindle speed and milling cutter blade number on the axis trajectory is analyzed. The
systematic analysis method of vertical ROTOR-SLIDING bearing provides a practical and reliable
basis for optimizing the structure design of motorized spindle and improving the quality and effi-
ciency of high-speed machining.
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Figure 1. Stress model of high speed motorized spindle rotor

B 1. SRR T NEE

W, FRRMBENE T, Foo F, 0 30m MR x, y TR T1: q,~ q, FmA T8
X x, yT71E BRI TT: mg RIRTE ST @) RN FEEE
ARG 1 AR e, AT RO B S A T RR IR
mi = F, +me,@; cos oyt +mg
{mj} = F, +me,a; sin oyt M
KT, xv y AFHEHOALRR.
AT KRR T B AR AR R EH, RN AR A E A, KR PIERBREL meay X TR
BAT RN,

.. F e
X=——>+"Lcosz+ g2
meawr ¢ cw
0 0 2
7 )
A T B
= ~+—sinz
mew; ¢

ﬁ¢;x:§y:%ﬁz%m e, AR A0, ¢ 9 R
AR, TR RQ)FHEATRAR, WA R AR IR B Il

DOI: 10.12677/met.2018.76060 489 IR N EASE N


https://doi.org/10.12677/met.2018.76060

BIRR 55

3. RcERER AR DT EARRIAIE S 5K R
3.1. BAERERATESENEN
AT 1 AR SN LIRS NI s S B R AR B IR, R RS T R, TR
AT ERCIRAS, W 5 15
3 3
i[h_a_PJ+£(’“_5_PJ=6_a(U”)+1za—h G)
ox\ pox) Oz\ u oz Ox ot
A x——HlA S 17 A4 b3 (m) s
z——Hh A I 1) AL AR (m) 5
h——JH 5 (m)s
U——li 20 ) 7% 7 (rpm) ;
w1 ——EIE B IR EE(N s/m®).
ARG, WL PRT 5HAMSEHSEE R, EE5REEE L FX.
MEEE SRR

VAR5 I Sl R ot I J B T R R
h=c+xcos@+ ysing )

FROHRAKEG), H4
x=r¢,z=LA, h=cH,U =ra,

o,
P:PPJo’t:T/(a)o)’PJo = czo;u

AT EENNE, 15
i[H3 a—Pj+éi(H3 O_pj = 66—H+12(Xcos¢+Ysin9)
op op) [ 04 oA op
)

K r——HR 12 (m);

L——H7& KK ().
3.2. iEEREMERETE SRR

AR, YRR IR AR R b DR R A T e e AT AL e R i R e TR R S AN
RO A B S B, 5 ek At IR R AT i s B 2 s

prdzd6 0

b =

o

X‘

»

Ay
-

Figure 2. Oil film force calculation diagram
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Figure 3. Block diagram
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Table 1. Hydrostatic bearing parameters
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Figure 4. The variation of the center ¢, of the axis trajectory with time
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Figure 6. Spindle axis radial displacement
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