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Optimization of Tool Fault Diagnosis Method for Vertical Milling Tool
Based on Four-axis End Milling Cutter
Tian Xiaojing
Abstract: In order to detect the state of tool wear effectively,a tool fault detection method based on EMD and SVM is
proposed to solve the problem of tool failure NC machine tools. Through tool signal acquisition, by equipment and singnal

noising , decomposition and synthesis,a number of modal functions(IMF) are obtained. And by scalar quantization process-

ing to obtain the eigenvector,the tool fault detection is completed with support vector machine (SVM) method. The results
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show that the tool wear detection method is effective and the feasibility of the method is verified.

Keywords: EMD;SVM ;modal function (IMF) ;support vector machine ;tool fault detection

1 Bl

TEFLRAN T A2 o, 0 HLBS5UIR A Dl s i kS
B2 DR I, RS T EL RS W D A
T, ASCE AR A T EL AR R 42 T T
EMD FI SVM A4S 4 9 7] B e i 7y v, 4 %
A b BB AR A0 ) HLAE S, B B S ) iR
(EMD) J5 AT 0 A5 S mAL, 5t A TS
PR (IMF) | T3 5 A f A Ak PTG H R AEE 1) 2, 1)
SRR HRHL(SVM) J5 58 0T T L s R

2 HRA&EHME(EMD) FammE4(SVM)
JRI12

(1) L2500 e B

2SI i (EMD) 2 Ab B4 T A5 %
A RO AR T 52— o A SCIERIEARZ IR/
TVRAE 5 Ja, R IE 245 1 07 15 R A7 e e, SR e
EMD 3k 73 fif , ¥ 0 ik e (9 45 5 21 20 9 2R 45 38 43
(IMF) bR BARIM A BRI IE

OFM RS RENUR A5 5 o B EhE
T ACE) o BARBUE 5 B R AE A e/ ME L E

BEE&TE: EFAHEEALT(20132X04011 - 012) ; Bep§ 4 H & )T
L IR RI (15]K1380)
WA 2017 4E 12

WKUGELIE I b PR, L0
q, () Fl g, (1) WA
Q1) =Lq, (1) +q,(1)1+2 (1)
Y, (1) =a(e) -Q(1) (2)
K, Q) A EFEBLIHEALE; Y, (1) R ERIE
SHMEZ %,

QO T {55 HEHM T 2B, RLEF
5 Y, (¢) , FIH EMD 43 fif 55 2H ek 5 IMF B 17405
WERATF 5 R AL IMF (122 3K , 20 200 51 52 9647 AR
AR, BB RO pR AL IMEF (1) 2R 45 5 5 an2)
A AR IMF 255K, st e R Y, (1) =0,
(1) o o, b, (o) B EME S, BREMTTAES A
(0) B9FR, HORMURAE 5 T o 2, A 310 0
FRZEEES d, (1) .

Ot F AR ZEAE S 4, (O ERPIRE S
FoAF MR H BT =4, 43 R R b, (1) ,b5 (1),
b, (0) , —BHIEAB A, (1) o b, (1) W 4G ERISR
T, 25 ik Ag

A = Fb(0) = d, (1)

A, d, (o) AR IMF 582250, (1) Ryorit,
(2) [ AL B
SRR HL(SVM) S B 2 40 90 4R AR

(3)



138

R —ME SRR Tk, ORI AL (SVM) B
W — MR AT I 05 , W] LA DR LA A Ao ] A

OURRAEIFN R T BAF SREASE A7
L n] 25 () T L 75K 2615 AR AR 22 TR SR IO
FEAT IO AT o X S8 KA o3 A 1 TR TR
ZE BIATSE SN A3 2845 M, W 2R A 14 °F- 1 ) T
e 2 U AT SO o321

QIR TN GR TT B S HEASE i e
Lkl gy s e B H O ARZE, o T A 2R i
FTARZMEAL e 82 M) AR LR A A 4 23 A1 A2 1% 25
[6]_E (9 7] BAR 5 A Rt W 21 2 i, A A
I BEARMATERIGLF- i

3 EIBIRHURTI Bt iR

EFRAEALR TR I I, O 1 A ROR i
JVRPEBURAS , $E il 725 T EMD F1 SVM FH45 & 11
JI R RGN 535 o I B AR T AR5
FILLEEE, SR J5 R 2 0 2500 (EMD) J735 73
fifp , FRRHEAT A5 WO EL AL, T RUAT o T 25 pR 2
(IMF) , FEA7 5 i A AR PRAS: R 1o i, 1) P S
[ S AL (SVM) J7 3 58 BN 70 Bl e A G , 146 4
BRI AT L

OLEAGIN T R HREAS 5 Z T, 23050 =Rk
AR AR 1 4 U7 R TR AR P A b o (O
R BB AR ) o A 2R AR T B A
SR  AENLRIE B I TR SREAEYUR E MR35
5 Y, (0) FF I RLAT S B4 B, w] A 20 Ak B A 3 A
fg% Y2<t) 5

QR FAETE ML TAL B A T8 (55 Y, (o) BEAT
2RI (EMD) Jp i J5 FEBEAT (5 55 E4L, n] AT
A TSR (IME) DAL SR 2E d (1) o R 1521
RS R R (IMF) DL R 5% 25 d (o) BEAT BB T3, 3R
TCEATTAIAESE R K, MK £EAH 5C R b 4R A T
RIS AL (IMF ) FISEZE o (¢) B B R S e
BOIME) fsk 2 d (O HEWIET Y3 (1) 5

ORI RIFRAGIES Yy (1) BEATI IR
ST, AIBCHCIRT 3 B 4 XL, 4 A S AR O] A
WS WTRRRE  FE (55 Y, (o) RHSOMHTS L i e
FRPEAE g SVM U5 e A S R RS AL 170 5, SR )5 4T SZ
FRI AL (SVM) BRI PRSI, -5 AT E Y
JT RS BEARZS AL AT L, SRR

4 EMD F1 SVM B IE Ei3E 45 H7
K JH VME - 900A 74 ] T ¥ ¥ HLIK F1 B 42 N

T AR

12mm FYSEHETT, X (B AF BEA T A I, 150 2 80
%1,
®1 KBRHIER

HURAL S JIEEA | JIHEAM T | TR
FEITFEE PR VMF —900A | ~r4E7) | Wifa 4 Q246
—_ L | FATREE | DIEIREE
BURELS (1/min) (mm/min) (mm)
VU T FHAELR VMF —900A 1500 80 4

i DAL AR SR MUK IE 3 I & PRI Y 324 iR
PfET Y (1) WEZHKE, 4 RAE 20 M
oo o = 2RI K AT 0 A, i A i S
QLR TR E AR HS  ERAE S AU/ RS
PEAT M, 5t = FOIR S (TG 0 BB 8 ™
) TR IR S5 5, X = FlepR 25 23 ) 3 BOH il
BEARAIE 7]

B LA =FR S IR S 55 BRI T E 4,
X EAH GBS 5 AT I 30 7, AR IBCHE R ek A 4
XHE B HAR AU ] B B2 W e, 655
P38 3B R A B AR R A S SVML TRU3 A A\ S )
FRAE IR B KRR AE 1] B A SVMU®T AT
B, UM ILIET 1o ZRBURFAL 1) 385 , 220
SVMI \SVM2 SVM3 {3 51 (P50 4 55Xk 1o G 43
WU T E AR = ARAS) | MR = 2 g b
G331 BAR S B, SVM R B4 45 R L
x2,

HIF2 2 AT LA DIE® U BB, T HIEA b
TIEFRZS, B PUIAT 65% ; QP HPIRES T, J)
HURR OB, U 70% 5 Q5 PR T, 71
HE R LA BN 8, IR 5 65% . i
BRI UL 3207 X R T BB R R HA AT, 6
HIE 7207 R IE R o

HAtRA&
EHEVIH rh A B R JE BB R
B 1 4HEmZE SVM ER DR E
*R2 SVMiRZIZER

WA EH rhi3 RS (%)

IEH VI (TCEER) 13 5 2 65

R R 2 14 4 70

Ja W (FEER) 2 5 13 65

PR (% ) 65 70 65




2019 4F55 53 48 No. 2

ETCNCERNEROREIREFEEANET =

KGR
TRy A L) FLAE P AT BRI AR 4 7

R ALGn0 [ ARSI SRR A7 R TG e S IS 3R AR 32 A DR 38R M) S iR o 3 5 0 A [l e 1
A EERA R i S X A, 412 H SR A Aar o 1A ) 5 R SRR 25 07 R A9 RO R R DR B A R, T =
4 CNC (AR 5 I A 1 Rl | o BEE LK [ A P B, T S B2 o [ e (R R fy e P I

SRSRAR) [R5 T L A g TR 5 B AR 5 R R 5 W R

FE S ZES: TG86;TG806;TH161 XEkbRERED: A DOI:10.3969/j. issn. 1000 —7008.2019. 02. 034

Universal Measuring Scheme of Gyrator Based on CNC Gear Measuring Center
Zhang Lei,Zhang Hailiang

Abstract: The traditional measurement of the gyrator has the disadvantages of special purpose,low detection efficien-
cy and human influence. Through the analysis of the gyrator’ s structural characteristics and its measurement difficulties , the
mathematical expression of rotating stretch surface and fast algorithm of spline equation are put forward. Based on the three-
dimensional gear measurement platform,a universal on-line measurement software is developed , enabling universal high-effi-
ciency and high-precision measurement of gyrator.
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