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Kinematics analysis and simulation for NC flying shear
HUANG Yong-sheng, HUAN Ji

(School of Mechanical Engineering and Automation, Beihang University, Beijing 100083, China)
Abstract: The working principle of NC flying shear was introduced. The control function and
the simulation model for NC flying shear were proposed, and the motion was simulated and
analyzed with MATLAB. The simulation method and the results provide an important basis for
the performance analysis and parameter setting of NC flying shear control system.

Key words: NC flying shear; electronic cam; control function; MATLAB; simulation

RBYRE Tk B IR AT IE S E KB
DI BN L s, WA TR B
ARIKEEM AT T . AR 28 KBTAKEE I AT B
s AU S SE BT DTSN 1, Lok R 4
WS %, BEASU L, N RE R AN,
((EARTEE =30 D i I W P4 & % i1 M il €5
AREAT T A RE, DU RBTIT 4 3y
Pl ARXT ARG KT, il BT EATR
FRANELS I TP S ASSCAE A B
KB AR AL b, g T AR BT
R B 7 R, JEAI ] MATLAB X #d7%
RETEBEEAT T E T

1 Hoaz By TR R

1.1 BFEst

s GBS R G %O I R
Ko BT INER B I R S8 LU ™ 56
MU ThRe, BAHHI R K& B4R
J B 3 S 0

RGN A TAE IR 1) s, ™
B X 5B E Y Iissh X Rl
JE Hh R A . ML AR I CAE IR BRI 1(b) T
N, XE MBIt e B RE), HLisshiiE i
R EARAT, TERENEHI R, a2 AR 4
LT A T B YRIA B4,
3l AL AR K KIS 5

@ -
) ]

(@ PLNE

Y >
(T

X
D A

\d

Pl

(b) HTFME
Bl 1 AR AR AT AR AR SR

1.2 iR

B WEER A 1) Fros i 1 #E 46
ty, e XGRS E, YR DI JIAIR T
BIY) R RS . R A 2 s, ik
BHRHES) A HEAT A ) R B o
(CE- IR rallbES/E 3G X S P ol L7l o
FATVIT, d— G AR AL X A A 20 i)
YRty UG A R o I 2 RIS AR 0%
BEHIRGE, PR GURYE P ok Kk S H AT
IVAEOACR EIC Pl o evs 7 Cill AN I N 1 27
By SE BT UI B



kR

BB NETIAR

simsz ]
wp| | e
[ ] 3
wawr |8 | o
SHBE Jeft
== ]
17 e R P

B2 HE RS HE

O

() BIVIBNERERE

@,
O

YA
2y, ¢
YetYs S,
C
A
/
s S
23N 5. B
i /5
i -
(0] X X XX 2% X
(b) =R

Bl 3 o KB B AR S R

Beps KRN, SRR
AARd, A BT R CAE R K
5 . BARBIEIEE 3@FR: A
WCTFIE, REATARRE KR, 51701
Y= kX (6 RIER S S 4 S AR C
I, REAETRBKE, V1158
SRR, 1 C AU KR A B DI B 3(b)
Y T KBTI IR R, o
LAWK, x RAWIKRE, [ R
SEKRE, kAIERB RS, HAN K
HIk.

2 FABRRGH AR
P 6B — R LA LR g

)20 R HLER ), A IR R G — Ml = B A
HIAT B RESh R G, gkl 4 fros, Hrh Hy %
ANRRERREA, R IR RS S HN: [
W K w=80~150 ', M &R
E=0.7~09, (P EHE K, =10~50s", RFf
BHIEHAT=1~ 8 ms.

(a) N REIMEIFL

i | o,
s+2as+ar| s

(b) RAATBAMEE O
B 4 HECIRARRES AR

] () IR IR RGER RN F AL
BB, AR o 15 N T VA
F e 25 K, HE:

=— 1
e=7 (1

ARAE KB HEA T BT R D ke, — AT L
I G| 4(b) T 7 R G AE PR i i s B
X PR R ZEREAT AN, R IR R SR AR A IR
g2,

l-a)

e=— %)

KV
Hrh o W RE, Ya=10, RFELHII
MRS, FRSIRERAZE e=0, (HHNTRS
TERHIB AT R RS = k).
3 MATLAB 231 57

MATLAB /& H § [ br b5 A7 f% A& 1)
—FPRREEA TR TR, BAAEEM 20
HAE 5. KR AP R G ZE o aell,
SIMULINK +& MATLAB FF 3 TEI A R G
15 SLFNZE G o B I B O A B, AR SR
SIMULINK X} 4% & By (¥138 sh HEAT T 7 A
oA
3.1 R

ASORE R P T A ME2 I 0 R BT 5 1 R 4t
HEATHEC, il SIMULINK $24E (fbRER B m L
IR 7 (N7 RS LA, Wil S R
FEpF I R, B TR BY ) Xl R )
SEBRE, BATFIRRGAE R T IERAT

2)



X X
—

@, T
S +22wms+ar| | s

Transfer Fen Integrator

Zero-Order
Hold Hold

Zero-Order Gain

B 5 Hd KB Simulink {5 ELAER

fi: w=120s", =07, K =35
AT=41’1’157 G(=lo
3.2 WK
IEFIBATIN, CEYHHTIELL MG I L,
IR, SEBR T E AL 3 ANEAT T
(n=0,1,2), WkRHEEHv, T=x/v,
T=(x—1) v, WAREUE 6 s,
Y te [nT,nT+ T1H, BREEFRZ X,
{X10=w

3)
Y(#) = k(vt—nx,)+ ny,

HrpaERIE R k= (y, - 1) (x. - 1) -
Yte [nT+T,(n+ )T, BR[FEIZEXE,
{XXQ=W

“4)
Y()=vi—(n+1)x +(n+1)y,

XA

3x.

X(1)

Yi

3y

2y,
Y1)

Je

10) T, T T+T, 2T 2T+T, 37 ¢

K 6 BINERE
3.3 (HEMT

HIERH— Nt FI IR N 2%,
AEATIENE, A SO IERCR — A7 )
D A R BEAT SR 3T o

3.3.1 H2Y sEp)

BTV AR K y, =400 mm, BYUIKE
X, =600mm, [P =200mm, HnT#
J& v=80 m/min, {iIERWE 7 Pras. Lk
A s 152 P AR TRE XRE N [F] 20 IR
SEBR B B S 20— AN T X A R
“RUERIDIXT,

800 —
7501
7001

6501

g
£ 6001

550F
5001

4501

|
600 700 800 900 1000 1100 1200

B 7 BEfEEGR

RS YT, AR 2 Y 2 AT
B )5 TR ELII 06, R K 7,
i

=y (5)
Forbt /SR . ST T 1T LA N
WY, ARERTOI R, H BT R 5
- SREL S SR IENA Y], SR AR
R, SRR 15K A

L21+1 6)
ot ] KB NE T BN BT DI

3.3.2 WK

SN T SE v RS,
MIEE v=80 m/min, 120 m/min, BYYJHFK
Y, =400 mm, HPIKE x =600 mm, [P
1 =200mm, {ICE5RWE 8 Jros, fEPIFH
AN TR R, AT 43 %) 2 80 mm,
120mm. d5 ECE R DUE 1, KLY
IEHEE v R, MRESH—ER, i
FE v, TR 2 B



U e i S
7501
700}
650

600

¥Ymm

550

500f ! 5 ‘

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

1 D WA HUE

| I @ = 80m/min
T T T T Tt ® =120m/min
600 700 800 900 1000 1100 1200

X'mm

4501
400+

B 8 ARIE N T T A
3.3.3 H/BIYIK

/NP B REITERE 2R R, &
IR G, M (7 H o AT E 50T LUR 32
FERFRE N T T ) doe /N BT DI

BIPC R B B 2
XC:15+]I'
1
BYRRE A (7)
v,
e B (8)
|4 |4

Horb 7 WARRBE R SR K, v I
[R5 DX SRt R o 138 7 T B ) K x
Ty, B PO AN YD R
(6 v T VI, I 8 AT, BibK
R x 6T 1 WA, FTELY v IR L
R M, UK RE x ISR M. By
Ty U)K, sk 5w, K TR, 1
M 1, TN

(Xc)min = ]a +_V(—yc - ];1) (9)
sk 6 T, St TIRNET], 1 MR 1+,
SEN IS
1) (10)

14
(X)in =L, + L, +— (3. —1,— ],

a
Vmax

BEXTE IR IR O3 M G518 AT 5 FUEIE,
MBS U) 4R B Ky, =400 mm, 0 T E
v=80 m/min, JfiX v =200m/min. HIF—
T 7 B A R T R R ) T K
1, =80mm, i1z 9 vHEAIAF iR BT U)K
(X)), =208 mm. & 9 N ULE {5 ELLE R,
VA R —

800
7501
7001
6501
6001

Ymm

5501
5001
450
400

200 250 300 350 400

B9 B/ NYIK B0 BT
4 ZERE

AR SCEE T B TROBY B ) R EORT {7 B
iR, 3R MATLAB X4 K808 20T
TIECR T, SRR fa S PuEdt A TH
AR, BT AN A A SRR E
MIFSDERER, ERGSH—EnN, WIKES
o AT 0%, it MATLAB 1) 2 AT LUAf &
P8 N IR T R KR, TR S de /N BY
PIKRE, %405 B 7y g 5o Hes B &
Gk fe o BT R I S 30 e Pt T AR .

S 3R

(1] K%, FHEE, )55 B U A )
RE[0).HiEN A 31k, 1999, 21(6): 30-32,
35.

(2] AR, EhoE R AENUR S AP R 7 1)
MATLAB i 5155 7 3 0 [3]. AL i
WIR K240, 2003, 29(4): 299-302.

[3] ZE0E ARG5S HUK A S M. R
e MU R, 1994,

[4] ZHEAr BB HUR IS I R S P RE D
il 5 B[] HIEH AR HHUR, 2004(10):
112-115.

[5] K& K5 MATLABG.S fiw.db it : A6 st
TRURKEE H AR, 2003.

e i #kE (19812, %, Wit, B9
LSS A IES

FHiE: 13810260261  010-82316024

E-mail: yshuang1981@gmail.com

BAEHNE: LR R BE 705 15
AR CResk AR



