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Fig.1 Processing status information and data of optical precision grinding process
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Fig.2 Optical grinding machine processing state data acquisition system
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Fig.3 Processing status data analysis

AE -5 1AM AR BT, B 2 Y 4 4%
PN AR I A0 5 SR BRI TR S K
Ak X RN T AR R A
B P A 0 P ) ol T R
FOA, B 2R B A A AL I T
RS XS RL BN T 280545 8L, PR
71 RTENE A B TR SR B
FHIE R K AR T2 T2 HORE & AF
L ARRPZON TS5 I TRE
KRB AN TS SAFTE N
TERI RO FR o ANt n] B0 {8
B RERU AR R | LU A . I
b, W RRER T DL SEULT, B RE XL
3 P I TS O e A1) 3 ] 4
P HNE

il B T A9 B REHE

il 1 BT LTS RS I 37 58 B
FEM TAE S B — e R, hilks
BTN T AT 55 B WA A 7 75 76 R 4
AR IEIT 5 TARIRAS &M T 928
Wi 5 i) 3 b 3% 27 1) i 95 TR %8 e 2L
il 28 A 7R i Y BRI TR P o T2
SROBOR BT 2, AR B RCR A AR
AR B B, (] 1 BT
RETL 2 JR Rk R i a4, Ttk b
W 2 ) 3 n T v B T B T
T 5 R R o DU A D e

il 3 BT B S IN Tad AR AN
TR R RERE L I RSB
ER S AP E K, X THRE M
il 1 BT, FE N TS ECR , il i
BOLT A AR B e fin Tad A R B
KBRS FRAE & R MR S
FRAEAEZ N T4 T B —Fh SR 1)
ZEA R, LR IR shak T4 R G0
B A R WURRAIE 5 R R o 2 TR 26
M YeE T oom T T HS T
PF2Z Al AR 32 s 2R TAER
B KA LR P sE T OnA RN T 5
o[RS, SR N T R b
FR 5 A B BRAR S S AR TR T
KA IG5, ans & 4 BIE| 1 Fn
I 255 38 e il i e 1Tk
FEH B HCIRAS AR B i S5 W, o]

20184E 55618 55 1200] - Bt AR 19



L Hi

FEATURE

92 R 7 BTN TR SRR 5 0
TN T 45 SR e AR S, B A s
JEHN TR A H I 5 e #8040 T %
EEE 2 A — AR R LT
PR R GBRUNE 4 iR, Ak,
SR TN T RGeS, %
W E T LB BE FIDRG 32 /K - ) 11 i
TT, AR T T 2 280K 80%
T AT [v] i i SO 1 B 20 7 7 g
—ERREE FYeE TG BT 1T
R TR R, I S HE S AT
ST AU BE FIUAS JBE 2K S 45 1
T T BT TR AR S T T
SRR CE . Wk, WIE AL T
AP Ul i 2 T 4 3 BT TR AR
BRE W 5 SR A B SR, RV AT
1 S W o BT TR A KRB
I, AR BOCHR S FRAE , M0 TR
KB FHAE 5 02 0 T 2 5
A 1] A B 5 SCI6 4 R K 24 i i
T4 il BA T AT BB AFAE B BILKE
A B R RV, 33 ) 45 H T
PR g rbC 8 ) 2R G RE A
BINT TS50 b T, DR
TR A BN T e R 1 sl o B
KA =k

FFR LA 45X & T
TNTSH I TR S KRB RAE S0
T B R IE Z B N FEBR 2R, 15

FEWMHHES S EBE

R

s
OO

TR 356 i TOBR ZS A oh os B T
eyl S ok vk, ik 5 Bos &
Xof Sy 35K T B A ) — 2 R0 7 St A Ak
T 6 BTN, A1 B B it W
Pl v BT 2N TOIRZS  FRBUH
RN TRAAF B EAE AP IF42
BCH I TR K BARERAE 388 17 7 s
BRERR P KRS AR AR S R e L
P e BRI H 5 8 et e, g
BB P A AE S S En TR
B FROEAR S 4 7 58 00K s N 2
WULKE 22 i TR SRR A5 B X R
4 RV TR RS, 278 I 24 i
TR ST & BAFAE I T &
) 05 s ER SR A7 AT A S o
WG, W Aks: T A FiR AR IR
RN RE S H B [ml R, DUk — 2
R B S I AL ) 0 0 T R 2 A
frp T ) A, SR e AR i B > AR
A0 TR AR 5 I T B BN 7R Bk
A, R Il i s e i RS, R e
PRI T 2 H b T, # T
Jo S R Bkt e M AT o () A
S IR 0 00 R E R AN A
555 SR TR S AR A 56 B B s
P2, AR Z2 4 TR S B ak
TG AG I IR 4 B 0 T AR
AN A AR R A i A
B e [ BS, A BAs I A5 21 5

B4 #IERTMISHESREHIXR
Fig.4 Relationship of processing parameters and state characteristics

20 RisshEE A - 20184E 58618 551210

TREARHE S I CS B MR,
B RE 7 T AR AR i TR AL
BN TR Sk Wt
5, 2P RFEA I [R)— 2R = i fin T
AR A e BT —
AN AT RE A 5L T TR A R
HPEIL,

ELRBEE
MBEXM-F RS

SR 200 2Lk
JEFTIR R, 3T Tl 4.0 M2846 5 il
R A 7= S AOR K (HURR
T T P[] — 2 7R 7= i T R AR
HlTEATS 7 R 220, 1A A o] o A T
HlTEA T 30, R B F 62 &
L H PR T S SRS A
TR A P AT U, X
Rl it AL 7= i A T 2 R AR
A, SRR IN T AR E A —3 X
T I A AR R0 TR A i 3
JG, ANIE B 58 4 R F B 11 ERP A
MES JEF7 ST i A= P45 B, LI,
TERRETE AR, S SE B sl
TR g o o, A5 R R R
Fl A A 5[] — 28 78 7= i T[] 2
U0 T P9 258 0 o 1 PR TR A T AR R
il 15 7 B, 2 R AL I I R RE 4 i &R
8t 3 HAE S — AT RS e
JLAMFEHE ERP B MES & 48 k471
LR,

R, AR SCHR T A N7 T i
JON AR Be 1 i A it i T RS 25
TSP T RS0, Z ARG A TE
BREAL I X BTk LA, A5 R RE
T HIGRENS B 1T IRIUR A3 HT BRI
I RS KB, A8 AT B I
B LR SRR A BRI B T
INT R IhRE . BEAh, B RE
T BT AL B A TR B TP
P&, VRl ST BEoe S S R I
FEL PN B X240 £ B S S A PR R 5
Sk i s e AR e A R R B P
5 B RMRAE, &l soT (s Bk
PTG [A] 9475 8,58 B ] A0 EL AT



FEATURE

(7 52 %t )

RN |

BN i R=2 | A

PR

TR
5] SR

B A

op B 3%

| JIEL IR |

W/ R

KEEH

EWHE S S &=
1

EDIES

|

g B B 5oy 8o E o E

—| F
!

Y3y B H
4t

B
EETE

EITERET

it

—

TR AG I 55 23 A

IS HCE RETHE

E5 HliSEBTH e gERR S

Fig.5 Intelligent decision-making and control of manufacturing units
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Study on Intelligent Internet of Machine Based on Manufacturing Unit

Status Monitoring

PENG Yunfeng, TANG Qilin, TONG Yafang, WANG Zhenzhong, Bl Guo
(Unite Laboratory of Micro/Nano Machining and Measuring, Xiamen University, Xiamen 361005, China)

[ABSTRACT] Along with the proposal of “Industry 4.0” and “China’s intelligent manufacturing 2025”, the manufacturing
industry is now facing an urgent to have an industrial transformation and experience an unavoidable upgrading process, which
means that the manufacturing industry is now moving towards the era of intelligent manufacturing. As one of the important
part of the mechanical industry, the requirement of the quality control in the precision manufacturing fields is now becoming
increasingly much high. It is known that high precision, good quality and high yield are the first choice especially in the mass
batching processing production of the same product. Therefore some methods should be taken to realize the high precision,
good quality and high yield of mass production of the same product. Then in this paper, a new “Internet of machines” model
of intelligent manufacturing system is proposed to monitor each manufacturing unit’s processing state and make a decision to
control the manufacturing quality. The “internet of machines” is constructed based on the characteristics of quantitative preci-
sion manufacturing and the architecture of smart manufacturing, big data and Internet of things. To construct the “internet of
machines”, the relationship among big data, internet of things and precision manufacturing is discussed firstly. Then the tech-
nology and system of manufacturing unit processing state and process monitoring are introduced. Thirdly, the acquisition and
processing of big data of processing state and the quality control method of intelligent manufacturing unit are introduced in de-
tail. Finally, to satisfy the quality control demand of precision manufacturing in the local manufacturing area, the architecture
of the networking machine system of intelligent control and decision making are discussed.

Keywords: Intelligent manufacturing; Manufacturing unit; Processing status; Internet of machine; Batch processing
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