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Electric tool-holder and its monitoring system based on multi-sensor

ZHAO Fei'?, TANG Qian', ZHAO Shuai-nan' , WANG Jun', ZHANG Zheng'
(1. School of Mechanical Technology, Wuxi Institute of Technology, Wuxi 214121, China;
2. Research Center of Fluid Machinery Engineering and Technology, Jiangsu University, Zhenjiang 212013, China)

Abstract; Aiming at the problem that the current electric tool holder cannot effectively perceive and monitor the tool state in the process of
machining, the mechanical structure and monitoring system of the electric tool holder were studied. A new mechanical structure of the four-
position electric tool holder was proposed. A new type of electric tool holder monitoring system based on Hall sensor, temperature sensor, ac-
celeration sensor, PLC and touch screen was designed, which realizes the continuous power supply and data monitoring of the sensor in the
rotating parts of the tool holder. The new electric tool holder and its monitoring system were tested for the functions of point change, automat-
ic tool change, real-time monitoring of tool temperature and vibration. The results indicate that the speed of tool change of the new four-posi-
tion electric tool holder is better than 900ms/station, which can effectively monitor the working state of the tool, and make the cutting process
of the machine tool more intelligent.

Key words: four-position electric tool holder; speed of tool change; mechanical structure; monitoring system

CRI AL SR ORERI ) DA S L il A i Bt R AR S

AR, Ho A S 5 B L Bl TSR B AR I 2544

AEE PERERRE SFOLAT BB,
IR, 2 A2 0 0 A7 g 3 7T 28 S RE AT AR

0 51 5

JIBGERUR I B T2k [ JT B ek
AE B LA N Tk BE RIS A7 AT S pE T DO Ty

JIBER] LA EE 4 4B ) H AR HAs ) 7 AR, T L
3 oA WU AN T gl 71 71 2R A0 00 A H Bl e ] ) 2R
Ko BIHEZMTE @SR, J5HZHTBESRR, R
P BLAR AR ISR, DO A3 L gl ) 3R 303 SR v £ T

Y 7s HE5:2019 -07 - 16

B TR A A TN T AR ) RS A SR
FEFE

EEXTYRTHR S IR R AT R —fs T2
1R IRAR B B H By T 48 R W s R G, S R4 T HL

E&WH . EREA KRR BT H (11602097 ) ; 7175 = £ i i ol #15% TR 50 H ( PPZY2015A086 ) 3 J6 8 Bk # A 2% Be £ A 50 H

(ZK201804)

TEER . K (1982 - ), B VARG AR5 AL PR, 32 MR AR SR AR ML S 5 T (A5, E-mail ; zhaof@ wxit. edu. cn



11 4]

B RS T AR BT B L Bl TSR R A R G

- 1199 -

F L FE AR 35 5
| S DR IR k) e

BRI AL L Bl T AR R IR B ATT AR
KAETS AL B T BR W R G AN, B IR RS
1 PLC 5257 A Rl Fi, o 25 5 2 4L A

HAUR A 1 Frs

g gi% o7

A
~
N —
LA
Iy

/
v

BL R e Bl T 2R RLAGR F 15

|- TTRAKR2-EFREEZ3-MkET

TIHANR URECIRFTAE 30, B A A G e ]
IR T3 R s T VAR B W G (5 B R A2

SR R e b il bR TR N 8 R D ) Y A
A 4 AR . TRl Eom A th i AL,
T RS FE R B IL R L [FoXnELk,

R A 1 b 0 AR T B, R AR DAY S TUURE A ek AT
Bk, IR  wE Rk s 3 R B AR
(RSN VN EIRS B R EReZ ML S ot I E NI
] B

{9 RETKIAE TR b G EREST
FARMLIE A T] ] B 0 B R 20 15 2.

TIBEARARIE R AN 2 B

5o R W L BRIE  To A T RS R T
AN AR SR MBS SR s A
SRS TCL AR IR RN LT A ML AR IR AR A58 43 A B

B RERTNRSNA 3 S, RS
Te Al 38 5 T Iy ORI S i I B AR B
SRR BN ST U A 5 v A e A A S
i, R TSRS E 5 T J2 ik B o st Haliosi
CHREREREASOLRE) | 25 Nk JE AR Jkads oA it (21
HMREEAGRGT HLIc 4] R AL s Pt Bl I

TETCA FE A OB E T 7 A 5 T QAR g
RS HE R TCER T8 HL R ST ER (s R BB L S G BE ) AN
HAL T 5 2 5 TO 2k FEH A SRR 3t H, H 953 o v it
LA HLRE R IOZ 1V 2 B 15 T4k e B R A
Y1 N O BN SR AR IR 1 TAEAZ T, R

//122

P Y
K2 JIBAARIRIE R

101 - IR BHL; 102 — £ 5 ;103 — T 7748104 — wALE R )

105 - L 7745106 — 7 405107 — 3 5 5108 — 3 J7 3 dh 7&K ;109 - ok

B0 - A RFE R AL E B 111 — AR FE ;112 — 2 8,113 - 48

Fi114 — F REBE ;115 — 384T 116 — 57K, 117 - 35465118 — 32

FF119 - F B 43120 - B 444121 — LB &4;122 - #24¢;123
— bR B R B SR AR 124 - KGRI B A

iz 2 A A 3w ™ 65 b DOk e ke S
1 N IREC S R T 4 S MR SO G & T 2
H SRR R AN 3 PR,

B3 (55 REZBIER
201 — 4T3 A% B 325203 — 3R 48204 — B ¥ 48,207 - 41
485208 - ALK E;210 - AR ;211 - L4b B ;212 - ik
BAERE 213 - P B 215— R & b R R 3,216 - T 4%
JE3217 — 48 4 5219 — AR Ao R SHEEH ;200 — W 3 B i B



- 1200 - L H

Tr & %36 &

HME T 1 SR B 4 ASLLAMBEE AR R T
AR b AL AT T R

BUI 42 TI AR TR (I8 RE B ) Fr AR bR I R A%
B o ASRTEE FE IR AL A U LI 42T I
L GeE P, AT 8 it 2 %2 JE e I S5 4 I B B 42 )
JIR [RHERCRTT R IR . IR A % —aE fL, 2 T
R PR AL A M PP O 7 28 DA v, T4
AR AT S AL, 5 T LS A o L A
T TR B AR AR A K

EIIER AR P 4 D RRR AR A L Ty
A T BREEHR A AR T 3 T) 28 5 5 A 5
TR PNE AL A LLAMIR R AR R L 4]
AR R AR S Sl A T UL i an kA%
SRS, L AL Bl B T U B G S Rk
PLC,

2 LI R

U AV R Bl D AR ] R g R B P A 4
PR

PLC
DC24 V| 1214 DC/DC/DC |DC24 V
— 1M 3L+
ER1 10.0 Q0.0 —{H KAl JJZiplLiEsE
ER2 10.1 Q0.1 —{F KA2 JIplLR4E
EIR3 10.2 Q0.2 —{H{KA3 Fhdzihl
EIR4 10.3 Q0.3 —Q@— &4T
om Q0.4 [—@— kT
Rt Ho ar| Q3O AN
_ I_ 1 3M
DC24 V
M
|__||+_ L+
DC24 V

1. s

T
DC24V

P4 il i i A R A

FEIRAG IBAR K NPN 4248 07 30, 4 DB IRL RS
3542 A PLC 19 10. 0 .10. 1 .10. 2 1 10. 3, Jokflik
i T IO T 2R AR T AILJe 42 T W R B | o skt
R IRE a2 XUk % 45 PLC, PLC
VA AR ADL 3 1) e O A% JRRAS 1 o P TR 8 Akt A
JEER B B o, PLC Bt 4 o) Hb TR) 4 LR KAL
HKA2 £, 3 2 P42 fih s KM1 Fl KM2 i — 20 4%
WAL IE %, PLC a4 il v a] 4k FEL 2% KA3 19
L1834 s KM3 E— 25450 5 ALK R Ge
T8, 2 R 3 e 16 P B (ST, PLC - 97) W
AR R G IR, R RUEHLR T RE

PRI T1 R TARRA M R T3 T
o %25 €6 B e — B S 2
DRI ;35 o e 57— AN, SR 2T AT O N
i R
3 msh )RR IR BT

3.1 BahiEINEFIEIT
H shk JJ R i AR il 5 Fis

Bl IR AR T 5

TEREEE, 300 ms/GHy
WL #E, 500 ms)5fE ik

K5 Ashk) ekl

3.2 REhiETEHREFRT
R R PP AP R AN 6 BT

HBEIIES

!

ALIES:

FEWCE T — T R TCAFE S 2

EFEE R, 300 ms)oHL
HLEFE, 500 ms)5fs ik

K6 mishik/)meeEl

3.3 EREHERELIBEEFIZIT

Pk L s i 55 8 0 ~ 10 V I HE(E
L SR AR BN (B TR O R 0 ~ 27 648 AT
{E I LLR FE AL RS I B 10 V, FEBR L) 27 648, 5 ot



11 4]

B RS T AR BT B L Bl TSR R A R G

- 1201 -

PO 4 R SR S s S5 U B R T LU
B RS E R R AR AN AT 7 BT

PR

e = BfEL?

G = B fE2? T INBRR

EARS NPT IS e N
I = Sl S AL PR HL I

2

K7 AR B R AR i e

TE PLC PR A A T B A A it , LA 500
BN —H A TR A IR BAR R A 2 AT

IF #Enable AND NOT " {45 i firh

THEN

FOR #i : = 1 TO 500 DO

#array_in[500 — # + 1] ;= #aray_in[500 - #i];
END_FOR;

END_IF;

"R IR il s . = #Enable

4 bR T

B DY T Bl ) SR fk 45557 B I pR WA R B
1o (/150 B S s o - SR IR R P SR R A i LT
PR s Iy s A k) ARG A, WA T A T R R
B8 R BRI HCE RSN HCE R AR
PRBNEFFRE 4 A TR 25 T BORAS
FEANKT | s ] A S Sl 2 L A 0 A i

F 3l ) 2R fb B 5 45 A AN & 8 B

VY A7 4 g il

o

. BERE (v) ]

BEAR -

gz [ E=E

&% v Q ]
=X

K8 s 5

R 82 = At ) 0 P AT < S B 1
B R B 2 e BRI 1 B AR S 2
U I ST | T L AL AR AT
5 FEHLIEES I

ABISEAE £ T 7 R H Bl ) 58 R FL % R TR A
IR EED S 32 SR vl B 1S W T N

x®1 HSTHER
75 AT R #I5 it
1 PLC 1214 DC/DC/DC 1
2 ik 557 KTP700 Basic PN 1
3 I A A Pt100 - A 1
4 AR A Pt100 - 10V 1
5 P EEARIRES HG6801X —04G - 05 1
6 fFohmeEa WS15241 1
7 ToL NGRS CC2530 2
8 BRI DZA7SLEEC20 1
9 FFOCH IR S -100 -24 1
10 e fuds LCI —-D09C 3
11 Hp ] 2 H 2 RU2S - D24 3
12 Gt HUATI00VA 1
13 uiHE UK2.5B 50
14 JEWT AR RT18 - 32 3
15 FEOCIRE RS TB53 - 3T/W 1

ARSEHE T PLC B2 7 A5 A2 7 X 4% &
GeikAT TG, % PLC R AT T O0AL, e
W] ZOR AL B TS R A R G T i)
H i JT T RE R IR A DN 2 R | IR iR 2 4 2
AE IR A DD R | RRE B A BT R IR B R 50
o v I SRR T RE

AW GRS B A HL Bl T S8 K LR R GEAEALSE
Frdfe J1 LT 900 ms/ T AV, A% 85 548 R 4 1 i
B TR T 50 ms (Hirp, JoZk A& g B di e ik Kl
FERF/NTF 20 ms, PLC M R B [A] 24 30 ms)

6 ZEWih

(1) ASBESEHEAT 158 24 U A F 5l ) AR HIL G &5
MBS PLC MR Rttt , S8 1 WL 3l T] Ll 1
F NG R G B RS i 5 Rt e 4

Q) AMFHEE THILRS, L T Faif] A
S TIYIRE  JT R RS M I DR R IR sh R AT
i b BT BE AR B (E TUE OR3P DI RE

(3) B L e Bl JI R R 4% R G R HIL S Pt )
JEPET 900 ms/ TAL, 2 e ghe K098 >R 2 1) Mg 7 g 1] £
T 50 ms, ATA RO T H T AR SEARHLIR DTN



<1202 - HL 2} T i 5 36 %

T R fE (6] ZEmide. BRIBNALA ) TH M5 M3 (1], B0 B,
(4)FT RS Bl JT A8 R LW 45 R 458 ] DL 3 e 7E 2011,32(3) :131-132.
%ﬁm%ﬁ,@ﬂﬁfﬂﬁﬁﬁm%%ﬁ]ﬂ%$n PLC (7] XURNZL. W FHZ AR 2R 50 52 B H By ) B0 A B4 42 TR 1) g
SR IER [T ke JHLT]. sl B 81k ,2011,33(1) :127-128,131.
(8] XIF 5. BUSHURIL T M ) T 2R py e st e ()], ML
5 % 3 ik ( References) : PR 5 ,2012,40(8) £ 182-184.

(9] B SC. 5T Lo 1] I 0 504 3 45 WL P 2R 6 Ve
[J]. MRS sh 5% $,2018(4) . 13-20.

[10]  shahlk. —Fhopr B A e G B el [ )], <5
59 4$,2018(7) :87-90.

[11]  TER, % T8, kM. 26T Mach3 BFF B 420K
ARG ERRF I R[], diiE A 3h1E,2012,34(5)
63-66.

[12] Ak F,80  RI,SKIGES , 5. PiH) T 2 R &% O ik
WFFEER [ 1] ML T ,2019,36(2) :124-130.

(1] ZEg[E. 48 F ) B4R Uk AR A 22 R v 3 ) Sl e 52
[J]. THHA ,2015,49(6) :50-52.

[2] #MBEE,® B, S, ZE TS 0 R HEAM PR SIS
WFFE[)]. HilEE AR 5HUK,2014(2) :48-52.

[3] ERF, Phitom. sz sl T2 TR & WL =FhJ5 X )
LA T[] il HeAR 5 PR ,2014(2) :150-153.

[4] WiBB BOEERNE IR 2K S48 1 T]. HUR
5% )% ,2013,41(22) :160-162.

[5] iAFsR , AR IL. B0 IR F Bl T BRI R A IR BE I [ ]
I A 31k ,2012,34(17) 73-75.

(RS )

A5 AR

BRGHE R BRI, AR R T A T R e By ) AR M R GRS [ ] ML TR ,2019,36 (1) 11198 - 1202.

ZHAO Fei, TANG Qian, ZHAO Shuai-nan, et al. Electric tool-holder and its monitoring system based on multi-sensor[ J]. Journal of Mechanical & Electrical
Engineering, 2019,36(11) :1198 —1202. CHLH T#) 2435 ; hitp . //www. meem. com. cn

(E#% 1197 ®)
(8] #E#T, B, 4 W AL &8 E30EF O M

S (References) W], VEARLAR 2011 ,39(10) :34-38.
(1] S5 R RAUAE RIRSIPLEL 0T LT[ D]. (91 FF RO WK, X 0% X80 AF LN M nhili ShAE R 43
2 KA THLIR B 11 3 0BT 58 B B A PR RCOFSE[ D). EII%¥ 45,2017 ,34(4) :1-5.
2014. [10] = .8 &K BEE S AL EHIE BRI
(2] W B4 B.E RS EESVES W TR HIRRAEAT[T]. FAAHLIG,2019,47 (1) :52-57.
FEMER[J]. WARHLFE,2018,46(3) :3741. [11]  BREEAE. FEALH OB RS RN 20 o4 (0] 4T
(3] FASCAS, 25T 5 DI AS 5. FLAR I IR SNk 3 B B (E A B 5 1H ,2016,53(2) :51-53.
LT, B J1242447,2013,30(6) :828-832. [12] #FWs e, B T, %, 18 TEAEHLAS 26 i BELE
(4] SRAER, ISR, TS, 55, B0 4R HLAE 2l ik 4y 5 4 PR )], B SRS ,2016,36 (1) :183-186.
BRI IREE AR T]. AMPLAE,2018,46(11) :128-133. [13]  EHRA, BUBR]. T R A S H AR M ], 28 2 . bt
(5] A OH, TR G sh A K B ATl i, 2008.
TR A [T ], A A ih R 48R0, 2009,5(2) - 77- [14] BF B PSR, 8T & 58 T B0 A 28R
81. RSN M KB e W IR WF 58 [ 1], AL T/, 2013, 30
[6] & 8 A%, WHEE, A FLAR B XA N SR K (2) :167-170.
EHEISZIGATFE[ T]. rh P i 45 20 42, 2018,34(7) [15] XIHEF R, F2T ANSYS i 2 o 425 R ad B AL
15-18. PREVFEESHTLT]. 2 5 &R, 2019(1) :63-68.
[7] SOROKIN SV, OLHOFF N, ERSHOVA O A. Analysis of 161 WM, 2225 €. ik SCREWURLAGE it BELJE 1O 50T 5 5050
the energy transmission in spatial piping systems with heavy W) ]. BT ,2017,35(2) :22-25.
internal fluid loading[ J]. Journal of Sound and Vibra- [17]  XUBEAK. RS RELJE 237 2 s P RO [ D] K.
tion, 2008 ,310(4) :1141-1166. KR F A B ,2016.

[ Z3E : 7 b ]





