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Abstract: Ball screw pairs, serving as high-precision components that converts rotary motion into linear motion and vice
versa, are widely used in equipment such as machine tools, automobiles, aerospace, etc, its health status has a significant
impact on the performance and quality of equipment. Focusing on the characteristics of the vibration signals of ball screw
pairs, this paper summarizes the methods of processing vibration signals and intelligent diagnosis faults for ball screw pairs,
and introduces the characteristic analysis methods for the vibration signals of ball screw pairs, including the time-domain a-
nalysis and basis expansion methods. The intelligent fault classification methods for the ball screw pairs are discussed. inclu-
ding the support vector machines, backpropagation neural networks. and convolutional neural networks. The current re-
search status on the vibration signal processing methods and fault diagnosis of ball screw pairs is summarized, and the future

direction is explored.
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WEE LA E AT AT AL, CNN FE I %6 V8 B 22 41 &) 5 0
B 12 W R0 22 505 B RGO A B B RO X A5 4
F CNN A RUM R 5 B4 v 2 ) 30 5 5L 530 P 1 e 4iE
fHJE, CNN [R)#E 2 2] — e BRI, i 5 75 25Kt 1 x
W, JUH & AR B CNN BRIy B CNN
BB B L& R S8 B0 E i I
FHEWT U BE CNN A B 28 K it B %, I GPU
8 TPU; X3 & 7 ol i & i AN R G Y
FH A2 3] — 2 1 R

3.4 REEREME

WEEEMYZ (DBN, deep belief network) fH£4>
Z MR /R 2% 2 Hl. (RBM, restricted boltzmann machines)
ML B R I 2 32 A 6 S G B D IR . TIN5 A G
P FEBOIIZRP B, 382 HEAT B 1) B HENT . A —
AW EREE Y DBN, H A4~ RBM 12 A T — 14>
RBM i )z, E—4 RBM 9% it W AE 5 F — 4~ RBM
A . RS . TEROA BB, SRR B2 R 2R i
Ji—J2 BP W45, B2 LR 2. B> DBN K 2%
MIBAE . 18 4 Jy DBN g5 8 178 B . 3R 25 2 HLag il
Ik H br e e RKACHE AR
Zhefmu,h)
Hor: E (v, b)) ZYIRZ2HIH M RER, o & M
2T, hoaE B 20T

P(v) = (10)

BP i ey .
v
vz 0 000000)
RBM3 i e A
2 0000000 AN
RBM2 i @ e
sz (0000000
RBM1 ; e i
2 Q90000000)

P4 DBN s B4 25 1

SCHR [46] $& 7 — b i R 52 05 0 2% A 22 4% Ik
i B R G T R AR VR BR 22 AT RBIR AL RN T vk . % T I g
% [ 35 W DAl A 3 v A7 i S A R AE . A R Y
PUINRG BE .

B8 DBN 76 7R TR 22 A1 ®I 79 14 B8R 1k 12 51 Fn i [ 12
W B D EAATHE &8 T e, AT
vl B 1 R S . TEZ S B BIESE Hf . A H i ot DBN 1
FCER IR . S5 A BTt R 4005 55 R) 0, AT B8 47 3l A1)
J DBN Wi 7.
3.5 FBF3

T Ml g = ik, BIERIJH N —ME
55 rp 2 B EOR B O — DA O S bk Re . TEIE R
2, AWAEE AT S, B E KRN IE A S
(source task) 1 H ¥ 4% (target task) ., JHAFE 55 2L
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