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Fig.1 Preload adjustable electric spindle structure and real-

ization schematic
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Tab.1 Single bearing preload corresponding to air

supply pressure

M 3ETT/MPa LS R B AT /N
0.05 54.98
0.15 158.08
0.25 261.18
0.35 364.28
0.45 467.38
0.55 570.48
0.65 673.58
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Fig.2 Test platform composition
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Fig.3 Test platform scene picture
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Tab.2 Test conditions

e s BERETy/MPa BRI /N
1 0.05 54.98
2 0.15 158.08
3 0.25 261.18
4 0.35 364.28
5 0.45 467.38
6 0.55 570.48
7 0.65 673.58
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Fig.4 Partial frequency response function curve
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Tab.3 The first six natural frequencies of the elec tric

spindle

=
JE3/

J/Hz

MPa 1B 2By 3B 4B SEHY 6ETE

0.05 126 654 1214 1859 2056 2954
0.15 126 684 1310 1895 2098 2957
0.25 126 700 1326 1916 2109 2962
0.35 126 718 1344 1930 2130 2966
0.45 126 723 1402 1941 2147 2967
0.55 126 736 1445 1954 2150 2968
0.65 126 741 1458 1960 2156 2968
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Fig.5 Influence of gas supply pressure on natural frequencies

of each order
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Tab.4 Test conditions

N A, T/ K
Fe (kremin ") MPa T 2% 17 /N
1 0.05 54.98
2 0.15 158.08
3 0.25 261.18
4 1 0.35 364.28
5 0.45 467.38
6 0.55 570.48
7 0.65 673.58
8 0.05 54.98
5‘9 5 0.‘15 155%.08
14 0.65 673.58
134 0.05 54.98
135 0.15 158.08

. 20 . .
140 0.65 673.58

32 HBERRSN

EExF X (2) s i EFE T R G sh 107
R, AR 0 /N D 4R B0 UL TE — S R P, 4
T 2R 55 1) BELJE R I 2 05 T LA A5 /N I 1) 2R 4 e
SRR o kel S A R (B il R S R ) | 36
Al iy TR A T LA v B R R SR I BRI AR AT 5
IR 28 0T S 36T #1904 A
AT A F7 3 K il R AR A 1 O B T R okt
HL 5 7 R G0 SR W AR R — R IERE
L Rl % R G A R Bl S ) | T S 6]
H, T2 5l 2 7 2R 0 1 R s HE AT 40 o AN s Y

X 3.1 4T A5 H 0 B S Al A A i 2 1 e B B
TR B, 15345 AL 4R Sl o3 0 A 5 fE, A5 B0 an a7
I iR B 45 4R

i & 7Ca) A LLE B SR ) 0.05 MPa i,
5 5% 3 R 8 ke/min Bif AT — S WA, UL B HE RSl AC
P B iR Bl 3 B e K, Bl S0 ) I BS K IR B (E
BN, BT PRI R R
T HIA AR R 4 26 B JAE AR R GEAE 8 kr/ min B B ST
AR ONE AT LLE B S HESE T, 0

IRENIEEE RE/ g

.071‘1;\1 ¢ Q('\ f/\{&/
)
(a) BESUEI 73 L R IR BN (KR

(a) 3D diagram of the effect of air supply pressure
on the vibration of the electric s

18

16l = p=0.05 MPa
K - p=0.15 MPa

14} i
i -+ p=0.25 MPa
& 12t < p=0.35 MPa
& 10} -+ p=0.45 MPa
mooel A < p=0.55 MPa
Bl %+ p=0.65 MPa
=
R 4r
B 2p 4

% 2 4 6 81012141618202224262830

5% /(kr * min’")

(b) PBUTESyx R RIR BN R — 4k

(b) 2D diagram of the effect of air supply pressure
on the vibration of the electric spindle

P47 HEUE 70l iR 3 Y 5
Fig.7 The effect of supply pressure on the vibration of the

electric spindle
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Fig.10 Change of the radius of the orbit of shaft centerline
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