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Optimization Design and Research on Boundary Conditions of High-speed Transfer

Gripper

DUAN Chun', WANG Yong?*

(1. Anhui Vocational College of Press and Publishing, Hefei 230601, China; 2. Hefei University of Technolo-
gy. Hefei 230002, China)

Abstract: Mathematical model of paper transfer gripper was established and the boundary conditions of high-
speed paper transfer gripper were analyzed. The boundary conditions of the original design of high-speed paper
transfer gripper were modified with an example of seven order polynomial design. Calculation results showed
that the optimization effect of motion parameters is remarkable. Simulation was carried out for verification. The

simulation result showed that modification of the boundary conditions can affect stability and speed of paper

transfer gripper.
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Fig. 1 Paper transfer gripper with swing below
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Fig. 2 Motion curve of angular velocity

of paper transfer gripper

ZERSMAVONEIRIRERBERNLEM, £
AZMZEVRHRE N NEMBENHERILURET D
B RENCRRE,
BEINBREHEIREE 6 IRV 8 MR 2
RITTDA 6 MBRRIT BB L IO REMNERIEN
— TEANEHTRIT,S MRRT BB LE TN E
BN EDANIRE 4 TR, X2 RITHAS
BINE £ 6 MEENRTE, B/D T HEHENE,

W= C1wy +2C20w0 +3C302(U0 + o +<k71)fk710k72w0 +k(‘k6kila)0
a=2c,w,° + 650w, + -+ (B—1)(F—2)c, 10" Pwy? FR(E—1)c0" *wy?
':6C3(1)03 + +<k_1><k_2><k_3>(:;715k ylwojgg’*k(k_l)(k_Z)Ckﬁk 3(1)03

(D

BERN s 0,0 M j,, WHUARNUERNEN s, 0.,
FMj.o MESHAERITUREPREDAI LIER
E BRIV 1 A RERABRBE, NENE. B
NDEBREIF 7 RZMANS () KBERIA
L

0, 1" T[s i
70,° Wy /w,
420,° ay/wo*
) o
21;70,, . if/wo (2
70,° w, /w,
420,° a./w,’
2100," | Lje/wo’ ]

BENOESRNIENNLEERSENK;S8 M
BRISITHEABNES , SHERNNRE KES
SHHANEREKX, BENTMEG . XPL 8 MERR
TTENNRETHR.

B 1 ER(0<<0<0, ) 9IBALF IIZRNDRFTER , 4h3K
MBLERSIDRBEIRINIZRRE; 5B 2 R (6 <
OO NFHKIRREMER, BHEIFSREHLF Y
LREMB ;2B 3 MR, <0<0:) BT FHIE
BER B4 BIRGE) FHTIR IR 56 4 BIER (0 <0<
0 )TN LM ER B4R B3 LE FHFAKOBIT; 56 5 BN
BREIE S MR NEBHRFOREMR, BHFNIc) A
BESH XA

B 1NERASE 2 MERSEANMFEIRIR S
AENRG, AR, 5B 3 MERP,EHLF
ANEHITHRKRE, O TIEINE—MRAE 55°~65°;
£ 4 MEBRFEACHRLIR, ERERANRNSHK
S8, TIRIvE —MR7E 0°~60°, 555 BEREISE 7
MERDSE 3 BNEREISE 1 MMERWIMD M. 56 8 RN
FLSENR, EHNBRKAKNBEM@LE, T
TEIBRLA R 20°~40°, FEEIRIVLE AT EY — R
HRP,AARNESE 1 MERAE 2 MERHBERT, X
TEHMN BN ERSNENDIEE) 2 HWHRE,
ZIRSIMBESRITREN G S HI LLEN
SR A KRR,



3 TR  PACKAGING ENGINEERING Vol. 33 No. 9 2012-05

2 =

3 EBNTEDN
3.1 BXNSH

—8& YP4ALA EIRINL B RV DENR TS &
THREN 13 000 5K/h, RRE ¥ (RN 149. 4
mm, BEFREHKER)N 172. 38 mm, BH TR
KEZBTIABEN 60%

BRFAS 2 MEROFRLEIRERED, BAFOY
SEERENEREER, EMAE ok - R
R, BVRA, Bt TKRKEBHELETE 2 NRABRE
79 18. 164 rad/se

ZEDRINBENIN KB T TRZIMAFH =0T,
SRR FENR 1,

70f

60t
~ 500
40t
30t
20t
10f

=w, °*

SRR/ (

50 100 150 200 250 300 350

IhERHEAR 1 (7)

130 200 250 300 350 400

IR /()

0 50 100

& 3

1 BMROARG
Tab.1 Each phase of boundary conditions

0, S,
S SEY s s s /) /) st s

wy ap ]'/7 0( Sk W, Q, ]'«

~
w
w

0 8 0 0 0 72 51 e 0 0
72 51 wx 0 0 78 46 wx O 0
78 46 wc 0 0 128 20 0 0 0
1286 20 0 0 0 212 2 0 0 0
212 20 0 0 262 46 wx 0 0
262 46 o« 0 0 268 51 wc 0 0
268 51 wx 0 0 340 80 0 0 0
310 80 0 0 0 360 80 0 0
3.2 RRitOM
RIBERE 7 RBMINRIT, BSSHHAL

(OHEITKEE, IUBIBHINABUB BRE.
FBIREMNIKESLZ(IBE 3),

25¢
— 15}
= 5
ﬁ
i
=
& _15}
2030 100 150 200 250 300 350 400
PR (°)
=]
X
™
ot
25 . . s . . . ‘ .
50 100 150 200 230 300 350 400
SRR ()

AR F R A 280N

Fig. 3 Parametric curves of original design of the transfer gripper

B3P, 3AFNBUB BREMLES,H
REEhLIELS, BRAREHEED, BEHETEIZ
0, FEEOKEAN 78° M 260" EMT B 3R
NENBR, RHBLIEZAENINBINRES
HEBRE, BRX 2 THHERAAELKOREZ
&, EET%,\\T%ETEIEBM&EDE%?E@K%@L
EPHNBETERANEIN, ARARIEPRI,
ZIEBENHR=ESENIEL) ?JEETJJE%HEZB&ZKO

4 NEDRIFEE M 10 000 3K /h HERE, B RIL
A0 1 000 si$/h BYRNEEBIBE] 16 000 5K/h 1B T BIA
NREFKET KL,

ME 4+ DL TUESY, BRI BNRERNE
FOREREREREBVIZIIRIRIZ K, MEKE L]
ZPULEY, BEFESRCHDRT THNRES
HEENTBRBBNR) , XSER TIEPHLER

BETRRELE 10 000 3K /h SR BER—H. WL



Bralidy B AR T U R AR AL BT 5 TS

93

16 0005k /7N

—5001 10 0003K//IN

150 200 250 300 350
PN ()

50 100

0 50 100 150 200 250 300 350
INERFE ()

Bl 4 AR SR ST 30 4R 28 S 408 fh il 46
Fig. 4 Parameters changing curves of the transfer

gripper under variable speed condition
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Tab.2 Transfer gripper work schedule after optimization
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Tab.3 Extremum contrast table before and

after boundary conditions optimization

X kA N/ (rad » s2)  BRAEE/(rad » s %)
BT 1701.3 2.196X10°
ik ig 1219.6 1.101x10°

MZE 3 BIINEN SRS, LI E8IAR
FHRERINBNRERERB/NT 1/4, REMNE
BUNT —¥7 6, XBIERE T URFHB AT
WHCTREM B2,

3.4 ORETHLZKE

ME1PIUBEY, E RIsoIBE&RINOERHT
EifBL . READRITRIEINE 6, R1ER&EAG
BIT5AEY , SORED — o 0V, IUB LI A
BSMOIIEFBINE . TR, BRI MIIEFRRR
[R5 o, BRI ERALIRDIZNTN(3), KR
R OIENTN(4),

{iyarctan[ Loisin o+ Ly sin(ot+np(n—¢,—¢)) :|

Loycos ot Lagcos Cotqp(m—¢, —¢))
s=Loa COS<§07815)+14/\13 COS[§D+7]<K7¢/77¢>70B]
(3)



94 =

3 TR  PACKAGING ENGINEERING Vol. 33 No. 9 2012-05

70 25, .
ol ALY Rt 7Y
N ~ 15 /
T / A
o 0 /%wu=m%1 zﬁ@} L / \ DAL 3 2%
< 4o CALR IR INZR \ El /
5 / : —
S 5 9 A4
o \ 2.4 PRAFH AL /
10 \ /
s /
0750 100 150 200 250 300 350 400 2= 100 130 200 230 300 350 400
MESFER () R ()
20007 250
1.500¢ A PUAEATAYERIE M2k
‘7,'-\ 'fjﬁ’f‘t}: E"J / 3 ‘/T\ 1.5¢ n',l N
= 1000} /\ Se IR R 2 ;—”‘\ - (Y gt )
-5 500_/ \\ \ A \\,_ —g;'E 05/\\ ',,'/}‘ /&FH:HQ)% '1' “ ’lr\\
SO . r————/ ‘\ f” g RN e SEE
2 —soof K \ AR BEAVA N i v
= —1000} AR / B4 Y L
€ | <00l / Fe Tk g s v |
200055100 130 200 2350 300 350 400 250 100 150 200 250 300 350 400
AR (7)) MERFE (7))

B 5 B AL AR TS 92 B0 L 2k

Fig. 5 Contrast curves of parameter before and after boundary conditions optimization
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Fig. 6 Sketch of paper transfer gripper structure
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Fig. 8 Simulation of paper transfer gripper
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Fig. 9 Simulation curves
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