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Fig.1 Components and process monitoring information of CNC machining
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Fig.2 Multi-source heterogeneous data storage strategy
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Fig.4 Entity-relationship model for situational object of typical CNC machining process
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Fig.7 MongoDB-based historical data management model for processing
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Fig.8 Management model of historical data of machining based on TDMS file




L Hi

FEATURE

B R AR S DTS 5 5 R A
ARG, RASE A 51.2kHz.

(4) —BEICARTHEM., LRI
TR BRI B A 7 B R AR
SEMALG, T AN EECE R
2515 b 28 16G N A7 1T i 3%
T IR F1—~ /N3 T Hub,

I A 2 S B X B (] A A
I Tad 72 TS EORPLR TAE
RS SEA5 B A SEH RAE WE N o e
R (] A R A o T R R R
TR A A PEAR b B R T )

=
=

TN ] LWy 24 45 ORY ip T S A T
SRR S R I RESEBIm Tak
TR B A ] B TS E 0 il il
A4 TR | AR s i Tk P
P A
2 MISREREZSESRHEESERR
Rz FH
P9 Sy Tk A 2 U S5 4 B B
EHT % AEIEA TN TR SERT I
DT LA TAESS BB T
B RS AR R T AR
BTG5 B 5 — Rk . FEEA T

IR W B o S B SR AR B 1) 411
AL A B s AR P38 T 0 B
FEAF S AR PR A s
AR, B AR A AT A S U S B
AbER . [EIR f S T B s U T R
i Ab PR, SR G 3 B FE MongoDB
4156 2B A TDMS U T
J& S AR S A SR d
175 58 50H 45 I E S s 25 4 Ab Bl s A7 A
#£ MySQL &R ds %, il 1k OPC
DA SRAEBIHLIR RS TN 50 7 5
BE A7 fiE7E MongoDB % R 5

B TARZS W 5 5 3

LA !

R ¥

P s | A 2 P B :

| a B

PO - SR TR oo

i Lo

| RS wo|

! T m

e e | AN AR ® |
o T | WU &
Lo : | W |
S TS I S i i Al ol
S T # T 4 g
Lo | L J¥ 1 5 B
T # # % R !
P e & :
| | — |
| [ kv s | HlpRI R | |
! ]
! E !
| DI KA T |
L e |
; KRB ;
; NI TDMS 3 { (MySQL) A R AR :
E TR ( MongoDB ) i
| fhe e i s T !
| TR S, BLRP AR B s T8 i
! J: il BT TR TR 4 !
i _— T | HURSR A |
; AT R | g | EoR ;
| PIRHLSE. | % T b |
; ITABEE (B §
: STRE AL : BLIR A £ ;
| | — (X/Y/ZIAIB) |
; | TDMS AR | :

H9 IS iERaEEEARN A
Fig.9 Application of multi-source heterogeneous data management scheme

20204E 5563 55810 - piAT I EIA 21



LR

FEATURE

b A I A E AR SRR R AR 1Y) R
Bl UIHI s Iy s 58 A7 7E TDMS
SCHH, I T AT 55 5 TDMS SCHRAF
fiti B S AH A5 BAFUE MySQL ¢
REdEE
3 NMAZR5FM

HF E—AA R TR
BB E IR, PR T “5T
B BRI A B R T R B R AR S
EHRR . RELI T XEHE M
T R R S A el O A | il
gk AR PR L
fal RSF ERBEIREE L =R s UIE
TR DITH AR PR E T B B
DL AHURIRAERE S 13 Foin Tad #2%
PR St R, T R A UTER
R, KA S A FRIML A 24 >
AT R T LR RE ] AR in T
S I ERAEAE , SCBL T N HERE ]
IRFEF N T A R v B ) LS 45
JI LWL 7 28 A Ak R T
P 4 T 0 52 1 S AR B S

T X S B T R AN 5 1 B Rk
P e Al S AR, SCEL T 3T
0T S R 1 o e [ AR B, LA
T )0 i T AR B in T3
SRR

10 R 25 T R G xt J) H %
i1 IA RSN TR NS R AR A I
TR 4 s o] 4 AR 24 hn T3
AR S R ZE R K10 (a)~
(d)Hr, ZEME D R a0
S E BLIEIIX 2 i WA 5y
FHILE X, Y. Z 3 AARbRE Ty ) 4R
55 A RAG S A T 5
WTIZE R B R X, W S5 SRR R kT
NI NP WAREN 2 NI NN N
B3R E A PE AR AL A T B IR 4 Fh S
HRNEINZE SR CHorp 2180 Sk, 4
O IEHR ) o T X T A AR R S
WM, AN B 0T LASERS SR Toad
FRIPIRZS , I AT AR Al R 31 4 SR R B
AROK RO rEy i

RIS i R L € IR

(14 J5 ik T A P BTl T R
GBI TR RE LN T AR
o500 T A D s B R
R AT DATE 3 s L4k [ ) i
AR PR AL AR AR
TN B T o0 S R A T T A
I A REURME T 24T
o B TRl 4 ) S R, (5 T o
[ B AT e PR AT 4R

Pl 12 S A I T AR I s 2 ahe
PEATIN T3 R PR A 23 B A 10 T 5
Tl o RGESCFHERIEA DL 7 245
TIF G AR N R A S
AT, SEHUIN TR A PG R . K]
12 1 b 238000 D T dl ) A iR s
R IR Bk A A
TR I o AR ARk o pr 4
R, BRI EBOR R %A e Bl
I T R B 22 | o T2
E R

JO7 R, T A R0 I 1 5
PRI AR A B, T LAl JE X 5

H
0060

T
H ]
0 060

(c) JTHM%e

E10 jnT ToRErEnE R EIR51N A

(d) T ER

Fig.10 Application of real-time monitoring of machining conditions and abnormality identification
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Multi-Source Heterogeneous Data Management Method for Intelligent

Management and Control of CNC Machining Process

WANG Meiging', MA Pengfei', BIAN Yuan', CAO Yansheng’
(1. School of Mechanical Engineering and Automation, Beihang University, Beijing 100191, China;

2. Beijing Acerospace Xinfeng Mechanical Equipment Co., Ltd., Beijing 100049, China)

[ABSTRACT]

In order to improve the intelligent management and control capabilities of CNC machining processes,

the data acquisition requirements for intelligent management and control of machining processes are analyzed. The

characteristics of various types of data are sorted out in real-time, data volume, structured degree, access speed, and

scalability. Based on this, multi-source heterogeneous data which include manufacturing situation data, real-time process

data and product inspection data, are divided into three categories: non-real-time structured data, real-time process data, and

historical process data. Data organization and management strategies that incorporate data management methods such as

memory databases, relational databases, non-relational databases, and technical data management streaming (TDMS) files,

enable the integrated management of manufacturing situation data and process data. Finally, the application of intelligent

management and control of a typical thin-walled rotating part CNC machining process is taken as an example to verify the

feasibility and effectiveness of the proposed method.

Keywords: CNC machining; Intelligent management and control; Multi-source heterogeneous data; Process monitoring;

Data organization and management
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