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Design and simulation for servo feeding system of NC leather cutting

YU Zhi—sheng, ZHAO Yan—wei
(Key Laboratory of E & M, Ministry of Education & Zhejiang Province, Zhejiang University of Technology,
Hangzhou 310014, China)

Abstract: In order to meet the urgent need for high speed and high efficiency of leather cutting machine, a servo feeding system of the
NC multi-layer leather cutting was designed. Aiming at the problem of high speed cutting and dynamic response appeared in NC leather
cutting, a mathematical model of the servo feeding system was built, and the rotational inertia of the driving mechanism was equivalent
analyzed.A three-ring PID control strategy including current, speed and position of a servo system was proposed, the simulation block
diagram of a servo control system was created based on simulation. The results indicate that the dynamic characteristics are more superior
by using the three—ring PID control strategy. It has engineer practical value to improve the leather cutting speed and accuracy.

Key words: leather cutting; servo feeding; PID; control strategy; Simulink; simulation

Ko frlfeitk 4 2 Gl o B SRR BT LAY SCHE L IGE 0

0 51 & FEPERB IR AL BB AT AT 26 L T A
B 25 B 1T ) T 0 34 1 ARBFF Br STBRAE PSR R A 1 )

VAN, B s e R R A R, N e iR I 25 T =X, R PID AT B 4B
PR DT s AE VR R TS 1015 R ANE KA —E SR, il B, [ AL, PR AR

[y 25 Tt AR DR 7 A6 05 T i 1 I 41 A e e oy
T S AR B, i Rem | TIIRE S RSB

S M 0 BT 46, T FL B 0 P P /N Gl e SIS RS P P 1 T

B R T R B AR D L T NG SRR X AR
BB S A T (AR E 2 T e e s B e 4 A XIVIZ Dy 5

o0 R SRR BT AL P TR Y Oy SRR TR Bk R N S BK RE AR IR B ALBK B 5 5, AAT R 4
SARZE, TR ARV A AR RO A5 Dl (] 2585 - U e AR 245 5 ) O Ok S B JEE 1%

KR AEE: 2012-11-27
PEZ R : AR ME(1989-), 55 WA M, FEENF A5 il i M HHE. E-mail : 823443088@qq.com


http://www.a-pdf.com/?product-split-demo

55 44) AN, A Y R R BT RIS R RIS A - 465 -
# -
%‘S{ # P XifAfREpL R gk
—ﬁj ¥ \1 -
T =i
%
Eﬁj?ﬁfﬁﬂ'ﬁ -%[ -F:—:—:é:—:éy:—:é:—:é:—::—:—::—:—:é:—:é:—:é— :+ ]%—
X PR |
Y1) BRI A EL AL \\
EEZEEeS
BBz ‘\ BERS
i \ rl
BEZ 77 B La
1| Ed
Y fa AR B AL » B TAEF I i

R Gl SR e W RS

i, ARG A AR Sk 2 i R AR e R A 3 3
LR RSO TR S
it R AN, B . TR TR R IR o A B
P A7 IR A PR PR

A5 1) 4] i L ML A IR 2 i 1) ok FH it i i s, <o
shs il 5 RSP %, LI S E A & L]
R4 . X J5 i BRHAL, Y J7[6] ok BSH UL ks
K B PR BB [R5 4% GZD-1,

Je BT B R G EH R, st 309K 3
A BIBRSITE X Y M Z Jrial S i fal Bl AL, an
V7R o FBILERAT B FE IR 25 A [R] 20 7 el A% 3, 2y
M3NIr B SIEE . HITTERGE Y Jr ) bk
], BERAERR X il LA, Z 7 R i s bl
17 B DR 25 B0 [ 20 A% 2 S Bk U1 Y Il e i
3.

ZZ )RR MR R S, TAE &R
542 100 mmx1 800 mm, X/Y J5 a0t TAEATAE A
1 550 mmx 1 400 mm; A 3C 3043 5T 33 & 60 m/min, fi%
KEL T FE 40 m/min, e KYTFIEEE 25 mm, il T4
MR EEFE 0.5 mm Z N, 2B ARG FE A 311<0.25 mm,

FOTHURIRIELS RS BRREALIE QN R 2 FiR

2 RS
2.1 HEHHESNER

TEAE BhHLRE 32 il ) E LA 240, RIS A
I S i v e E e il FEMILAR 2 1, T 20 56

(a) BB BRI £
g

5

(b) ARG X T5 mAEshiLAL A
K2 HOTHUR IR 2 RS EERLIA
BPRATPFRAS APzl RLES) R GURIANIE 3 frR .
B3 b s R N 7R U BT BN 4, dlad

U» MOxa

K3 HblEsh REE

)=y




- 466 - HL )

T B $304

HLRH R MITHRLER L A3, s LIRS M 17 3h 5558
Gz g . 5T

UﬁthHL%?+UM (1)
U, =K, w(t) (2)
M(®)=K,i () (3)

M@zﬂL@+]d$0 (4)

Xf b AT R e, T DL A s 5 AE I,

K477
Mc(s)
L1y — Mo Y 1 i %
e ST K | T E[T s
UM(S) =1

LK
P4 LI ) HE R
K, —# ¥ K — R a3 % R

Jo =140, R, +R)(J, +mR)+8i, R, J(R,+R)+(J, + Jyivy

(2) [t T R G Rz sh R A& 5 s
e A5 ik 2R S8 018 B AL A1 S Tl 2R 5L sh AR 2L |
BT F3h

BITHRE

& B |
| \J

ﬁ|=|
R BT XI5

KI5 [ R 50is sl i

G AN
%Jeqza)2 = %m(a)R)2 + %Juw2 + %J,w2 (8)
ARG G SR
Jp=mR*+],+], (9)

A% Bh 3 G0 1 e sh AT 4 R AR e e LA I
ny.
']:Jm +Jeql +ili2Jeq2 (10)

ABFFEAESEAT A OGS AN A B I, e et 25 2
GEAS FE T B SRR RN i R R 1S B A 2R
GBI AL b A S R 7=0.03312 kg-m’

22 HIMfEShERURE

DL X J7 mIAUAL sl ), i 4540 2 AT R e
A R R  3 ER A . AIFSEN
X T3 IHURAL 53R 53 Rl 43 R P ASF R 45 - A7 RS IR
T ARG MR LE TR, BhRMSETFRENIE
Sl AR AE R A A b R R R SRR
SRR R L

(1) 1T R3S T RGN 3 fe
R AT RS SIREZ AN, J .

, B 24~ KB

El:%]awf+4><( ]gwg)+4><[ m(R,+R,)w 2J+ > Juei

2
(5)
LU B T B RE R R 0
EI;—%lﬂw; ®,=i.,0, (6)
AR B (0, -0,)/ (@, -0,)=i", =R /R
gEa L1
)R +4R2] R (7)

3 PID & 4l

ASBIFFE g4 1 6 SR P LA T R M 3 B
e 7 T SR ANTE 6 T
frEHES

:EP’“#“ 5

K6 #ITHL=FF PID 2l %

Srf I A R I N R, A 50 AE T
PR O s s il A8 4 07 v A5 2205 B ALY £
SR ARG R R T g AR R A I e
B A R YERE B A B RS R B AR
ANTIFE R PTAE]

TR IR ELA kG B e g R AR LA T
5 IR A PLE ]

A7 2 DLl i e ALk 1) A 2 B A Sl I i, S AR]

Az i RS AR, SR PID 42546

4 i H

X Iy 1 fal iR R ARSEANR 1 s,

2 TR, AT S B A TTER L 1E
Matlab HiEA 705 B, 15 2125 R & 7 B .

Forp  FEOLE I TR E T AR K, Ky T
N2, R ezl , A7 FAE 5] 8 s .



%41 AENE G R SRR BT U IR 2R RGBT S5 0 B - 467 -
12 ssmrmseenmnrrresiannamaninrranes L6 1 kemmsdivmmama
14
P . ol .
(R T R e A R 1 H- - of\ 8 et
T3 N . S { < 08 -
06 H-v 04 Ff i
117 )| S AU S————————— i 8
0.2 b e i 0:2 .......................................................... 02 Mg
0 0 0
0 1 2 3 4 0 0.1 0.2 0.3 0.4 0 0.2 04 0.6 0.8 1
tls x10° tls tls
(a) FEIFRB R L T 2% (b) A ERm L it 2k () AN B PR BRI 1 2
El7 {EEHE
1 0.0034 s+1 0.005 07 s+1 7.78 1 1
J_ e b 0.000 25 s+1 0.001 s 0.538 5 ] den(s) 0.0213s+4.2 _-’@_’ 0.000482 5 _‘lg _’@
Step Gainl  Trangfer Fend Transfer Fen2 TransferFen  Transfer Fenl TransferFon3 | Gain  Transfor Fons Integrator | Scope
Transfer Fcn6
1
0.00025 s+1
8 Matlab i/ ¥ E
%1 FARRGSH 2k
B 155 Bl Bf WL SRR, PID 455 1 REAS 2 A by 1) Bl 2SR 17
LLZ R Ky 0.47 rms Tl F& AT 2R, X4 1= 2 B in T3 8 RS B L ) 4%
A EREL K, 0.51 V-s-rad’ SR A SR X
FEFHLFH R, 0.98 Q
AL L 3.68 mH 2 2% Lk (References) :
FLBIL G 215 A J. 24 kg - cm’
F S T 3.76 s (1] RSO 20835 Mk BARTE e 36T HL LRI ). 41
SPW M i K 7.78 VoAl BRI, 2005(10):138-139.
SPWMECR 7o 150 s (2] WARTS SRR Bet. SR 1 R DT ME S
— G E B CIEILLI). R 5 5, 2010, 18(7) ¢
8 H, SPWM it A% 5 it K R %K K. =7.78, %) hf 1557-1559.
(R EL den () 2 SPWM FRIAL ALY — M BPERR T o AT (3] #heri, ik 5. TH6363 Fibal i T oofal AL 2 S5t
HESRAS R BRI 20 0.18 s, AV E 3R 7 i (] 54710, HUBCT LI, 2008(11) : 116-118.
2597075 so B PEHAT BRI 24 0.12 s, Tr =0.02 s, (4] ?ﬁié&fﬁﬂg ML — DR GE T C . dEa AU
" - R L 1996:220-230.
T = = M = A Z% : y : —_— ’ . N
P =0.0 s, Ts =012 5. Mp =0.58, XF ZAL T A7 (5] s, HURE SRR, L st 2007,
AR, B R T AR 22K (6] ¥ B W%k Hlb RS M. JEs
5 ZEFE 9 SR HE H R, 2010 190-200.
-H = [7] E . CK6136 B 4 R3S i IRtk 25 RS ) o T 51075
AN TR AT LR R e il e
GEAURUR B SR T Bt TR RA MG, (o] b mp s XK025 MEEBERAIIES RS0 PID

[ RE %) B R BTHL X J5 1) 64T 1 oA B M S L
A% B % 1 R G s B Y SE 0T il 4R =
P PID P Sl , Xt B2 RGL AR G HL L, T A6
BT H T, AR BN G ERIA L T =30 A9 S5 R

LT, B, 2008,29(10) : 155-158.
[10] Bazctg. i PID il K LR FH M. bR LBl
#,2002.

[ iR - AR )



