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A Study of AI-Based Anomaly Detection for Face Milling

Kazukuni MORIMOTO, Suguru HATTORI

An analytical method of with neural networks was proposed for anomaly detection in face milling. In

the analytical method, a normal condition model was created from the normal conditions without anomaly

data in face milling wave form per rotation: the data were cutting forces, accelerations, and tool wears.

Next, based on the normal condition model, the occurrence of abnormal condition was detected. As a result,

the analysis method identified over tool wear from created normal condition model.

Keywords: Anomaly Detection, Autoencoder, Tool Wear, Cutting Force, Face Milling

1. [FLC®IC

BIHDIN TAZ 3 ) 2 SR <, BIHIEGT, R,
UHRE, 7Ta—A7 4 v 72y va rEXRICHE
WBEAT . FRHERYT, =2 —TF 03y NU—27 % H
WM TN TN D 1Y, =a—F L Fy U —
73 EE 2T 5 2 L CERELT ST —
TT == T ORI S, EFEBOER SN
TWo., L LB bgilin ToRERAIC=2—
TNy NI—7 BiERT55608&EE LT, +
DIRBOFEET —Z NN L7258, THIZBWT
FEIHI R O F — & %+ 53 128D D DITHRER 3 230
HEWHIFREND D, F TR TIX, T —
BEARBELETH=a—T LRy NT—=7 DT /LT
ALD1OThHA— hZmra—F1ZEFH LK.
F—hxra—x%, HFREERERERE Lic==
—INFy NT—=I DT NLITY XALTHY, AL
T —421 (B5) ZIERIBICTEM L 7= Frie 4 b
L, i L2 E» S HEICADT — 4% 2t
LG5 a 2 TPRleTs v (PRIXFERE S
W) EED LD THD. AJTER U EIRT %
HETNLTHD., ZOTRETALTIHFROLIICL

%
EE S

a3z MIFGER
H D5 Y WFEER

TIREEEDN N D ENTE 5. Thbb, FillT
TIIXEE RO AN ST — 2 OFFHITT HHY Ad
LNTWRWH DD, BEREO AT T —H Ik LT
XIEFREE OZEN AT E I DZETH D FHimsii
ELTEND. LW - T, HERAZECHE 2%
ETHZET, ERIRRE S BEIRENHBITE 5.
ZoXHZ, THET MIEFEREOT —2 2> HERKR
EINDh, BRET—INPARETHDL LN KER
FHEALTWD, AIFFETIE, 7oA AL
BT 2ReEHA (EH, RE02H73Y) ~D
F— bz a—ZOEHAOEEZBRHNT L2 %
Hilz, T HEEFE, YIHHEHL, EENk 5 THD
1 RS-0 DM T ENRE LA — =2
— FICTRIER B 2R 2. ZOREE, REEFHR O
AREMEN RN SN0 TUL R ICHET 5,

2. EEBRAE
2. 1 EREEME

FERIEEZM 11ORT. SRTEEEY T =
A A INVINLIZ BT DIRE) K CUIHIE 2 ET 5
7=, YIS IEHI M R OINEE Yy 7 Ty
ZEO AR E Lz, 7= A A VINLICEB W
TiE, EHMIC CEOERZBE L, LEORTH
FEFTSVWEHOBEBREEY 02 mm ZET D

_40_



—HIR T ENTIERT

o074 &

UIRIEHET

X1 EREBREEOHE

@81 BB G10FS RESmm X2 —
¥
o

] _%, RN

st \\ - ",
£l 170 g ‘\\\\ /\\*-
P PN A
8l | o L 7
200

X2 HBARR

FCTMTEITS =,

2. 2 #EHM

BIAIERER I FO 7o (30864 12 SUS306 #4 4 H 7.
M ORI, K2R T X777 VasT
72T, FORE XTI W48XL170XH50 mm & L,
ZDH L W48 X L120 X H23 mm D #4y 2 Bl L
7o UHHRPLZRIEST 2720, o7 7 oo
530D 2 PP HUT B O AR, SATUTE R
SV M2 L BIEIE ) FHCEE Lz,

2. 3 MIAFERVEHES
MTHEL 7oA ZAIANMTE L, B 50 mm
D7 =2 A AINTEHERANT, £ 1VITRT BRSNS
THLAEAT > 7. £ 7-UIAIE) /)5 Tl Lks D BIH|
B’Hiz 1.2kHz TH 7V o7 L. Bl XRNE
L7z XY, Z s 7 m o BN EIHHT A 100 Hz FIREFES L,
OXTRTARUHHERREZHE L, A— bz a—
DN E L.

A BB
Fxyz = \J[Fx?+ Fy? + Fz? (1)

WFFEE  No.44 (2020)

&1 LIHIGH

Cutting condition

Cutting speed [ m/min ] 94.2
Feed rate [mm/min] 30
Spindle rotation [rpml] 600
Cutting width [mm] 48
Cutting lengh [mm /[f]] 120
Courant WIFEAZ &0 KM
B A BB A
Facemill tool tangaloy
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