% 34 %% 104 Hl ;] T 2 Vol. 34 No.10
2017 4 10 A Journal of Mechanical & Electrical Engineering Oct. 2017

DOI: 10.3969/j.issn.1001-4551.2017.10.001

—FITEEH 38 A RIRHITRR AT S 54

BaEw, 2R, BEE

(VLR il s S epros Hoe, 7195 Sy 212013)

FEE . X R DIMLER G BT S B P AR R, 4RI T —Fh Y RO T AR IR BT S AIT 4, 400 T 454
M. TAEREE, it T ARuAT R g5 A ie R, EPTC Creo Parametric 4 & B &S T AR SGHAT R ) = 4ERE0, 78
Simulate H A% T HOCHES 4 FNIEE 5588, 76 RobotStudio HHRLRI T HTEEEAR, FEFEMIBLAY TAEZS M Z N, 4001 T HATE K
BRI TR, R O I A IS T R A AR A A B . TSR R XA P T R SRR E L BT A, MLE
NAETAE X B B AR, & AT HGA M 100%, HORSIHAW TAT, AR08 S8 IUXS G AL & 1Y H ST BT
%5 AR AL BRI AR, AT AR A IR S %

KW LA HLER A Rumddrde; WAL 4T

FE4#ES . TH122; TH39; TP242.2 XEERER: A X E4HS: 1001-4551(2017)10-1085-05

Design and analysis of an end effector of a polishing robot

GU Ji-nan, JANG Xiao-dan, GAO Guo-wel

(Manufacturing Informatization Research Center, Jiangsu University, Zhenjiang 212013, China)

Abstract: Aiming at grinding process of engine cylinder post processing of the problem, a design scheme of end effector of a'Y type
double station was put forward. The structure composition, working principle were analyzed and the end effector of the structure and
size of grinding wheel were designed. The 3D model of the end effector was established on the PTC Creo Parametric software platform
and the stiffness and strength of the key components were checked on the Simulate. Grinding path was planned in the RobotStudio,and
in the corresponding work space, the position and the path of the arrival whether it is reasonable were analyzed by the simulation ex-
periment.The results indicate that the structure of the end effector is stable and reasonable. It is reported that during the robot path plan-
ning in the work area , the joints can be arrived at for 100% without interfering other workpiece interference after optimization.It can
realize the automation of cylinder surface and convex mesa grinding task and provide a theoretical basis for the prototype and the opti-
mization of the polishing path.

Key words: industrial robot; end effector; double station grinding; polish

. RS S PIE F A T 2B S B,

0 5 & R RS P B T ARRIOR, LR R AR &

HHT, 1Eh SRl s I s TR BRI TARRRCR, MO TARE AR AR
BUBALAN A SRR A . LR SR R T T4 DI,

PR AT T RE XS 5% T80 B O B R 3 3 o G 2oL A BAH OCSCHRBORE, 2 B F R LA 1T T

IrFs BEA: 2017-03-03

EE€WE: LHAFHERCREITE (BA2015026 )

E& I e (1964-), B, VIIREEVLA, #BdZ, WMHAS0, FEMNFE L™ M@ 5053 e . B aevlas A, %
A B AT AR | T I A BT 1k R i B IR e SR S . ALK CADICAE Bt BEHLIEIE 2% . AL T B i 400258 Bl 55 7 1Hl
BT, E-mail: ginan@uijs.edu.cn



- 1086 - woom T 5 3
I TS LA A UL s s
TS PRI TS AL T R g 5| umm 20mn

200 mm~1 200 mm, A:77%: 30 {f/h, S5H4fHHR,
HETERAR, EAZ M MR

XA (e A50ES HIHL A T A RS

200 mm~ 550 mm/450 mm~1 200 mm, 4= 70
fF/n~100 fF1h, 25885 %, - R, @Ea Rt
A,

XHET AR ™ & T T B R T8 5 A 7 B,
HETERORMONARE o A T HLES A 2 17 i Rt
I AR, AT LA A SIDLGTARSE AT IS A
SEIUE AR TR AR F 0% 11 58 B8 S Rl iE AT 4T , A
TR MR fm P EF TS 0%, HART RS54 T 8 o i — 3
PRI 4, [RIE AT AR T 57 sl i, o 2 lests Ak
W, amim sl e R1E.

Bifi 5 Tl MLAS 18 s 35 B RN ) AR A AS 7 I
F, BT HLES AT TES GRS 1 1R AR 1R 4 I [
PG PEFT B A v i T 0 % SR T 2 — 13,

AR SRR R (), MR A S LGT AR S5 b BT B 2
K, WI—F Y BT A R s A T, SEERHEL A 4
Aty 17 B ™ 15 T AT S S o

1 Plés AITEE BT =t 5ot

HATHLES A A ST 7 & 24 WIFl, 43518 (1)
PLas AHTH T T HATES ; (2) HLas AIUBRSEIT IS

8 AT AL A PR i BT AT B T B X T
PEUEATAT S , LA AR AT LA T L e Hp e 5 0 o 46T
TR T H; S B EIE R R i £k AT
KA BIE AT . J5 2 8 AL A A s P T 2 U
UL IS R AT O s W DARBEAR & 2= )L
IR s FEEEHI G 350 B B R GPR L, 255 523
MGt . 207 EiE A T /NS T

LI P AT B 0 TR R S ALEL AR (=F PO L
1), SRS Al ABB-IRB6700 Tl HLEs A, 4%
BRI AL TR KA T TS,
FHMLAS AITUBT B8 T HATEE T4 % L P T iR AF A
WA, PTLGER BIdss— ROt T A sh b THE AT

BLEs N A ShTES ot h B RGE L BLES A . HEE
i AR E S ML A ShTT B Aot i B AR A
Je - T A 1R

(ARENZ A ol o R VA 22T o W A = o2 . B
ik BT TALFTES , 4TEE S8 UG i R RHLE R =R
B,

\\,_\\\\
N

'/,,4 =

=

Y. ATEIE
7 500 mm

K1 T2 %R

FERARGRRTTEE L, 4T TR | TR R
FTREUREL . 4T85 ) 0 R0 Tt A 0 52 0 17
XS ZE R, FTIE R i TRCR s m e kK, i HAl
E XLk

HE A XF 55 1F AR AT BE A 5K, e 3£ ABB-
IRB6700-235 Tl Al as A, HAE #ifih 235 kg, TAE
BN 2.65 m, FHHAH 1 324 Nm, AT —
Bl Y BOSUT A RuA TR, BOA IE3E, ST
FE DU SO T YK B, KKV INE I B R TR
BRI TAER R, AL AT R T, $54T
FERG R, Bl ) B e i R

2 Rymthdraeditl it

A FR 5 BRI 5 0T, A SOMZATEEHL A A
PIA ST 2 HEAT T A 4549131, Jf7E PTC Creo
Parametric X1 & @57 T BOZA G T2 B T
FA) =4 CAD A1 SRR Y, 78 RobotStudio
AT R BT T 00 TAERREE , W&l 2 Bk,

K2 el N LA T &%

21 T{Em#
AR SCBETH B A S A T A 1) T2 AL AL 5 T AR
L iitse, g 3 s .



5 10 44

JA R, S — TNl AR ST 47 1 Bt 5 04

- 1087 -

e /NS HR
i r]’"’ﬂ 7725

(535
d ofFf /
o ¥ i
U
- {
|
N
o_o TN
B: n
(
5
= )

Kl 3 Y BINCT A AR AT 4% CAD fRil

S IRBETT A i PR A T R F TS & sh LT IR 45 R Y
TAEWwAWE 4 Frs .

———————————————————————————

S K
il

el R e e

Kl 4 ARumhdrds TAEGRE

M TR RS, e MBI T AR, XA
PEIEATHHE AL IR R AR I B £h 2 ) R GE LG f
BPITHE, SHTEEA B TAMET g A s b
PATER BN RTS8 7 B (Home &5 ), Ikl A il A
B AT TAE , (4R R 1 45 i R e ik 4R O
BRI R IEXT LA AR O B A TRME s Bl AR
ARG, KPR B EH S 4, BRI RE R G
S, FTEERCHITOA T AR B KRDSE R4 T B G ARl Js
R, HT VB 52 TS P IR, W% 517 3 e ELRGT 1
JiERE 90°, KNI MK B B dp,  DLIHLSEE (7
BEHR T AT kM, IS KRRPRE TR 46 T A, FTHE T
PRI ZEAT P TET , 4 DRI TRE S8 s T A G He i b
WeEER RGAF 55, Pl NS hlles: 1800, /g
ST AR, FTEN AT TG, Ml A sk
AT AR 1 E] Home s, HFFT N —ANELARAHT S T4,

FEFTES AR, MR T A, MR T 15 ke
SR BRGSO, TR 4R E
22 FTEER

FTBEASEH S N RAPFEA RN /N S e, Hodr b
AR WA ERIRD . A siDik. Kshdn,
LSBT B e S 4R, 3l S sh I B4, B
FTEETEIE, — e JFTBE 2 A Komih, [R]Bfc & e

B, SEIXTELR 4 v P B SifeFTEE s /)
RSB /NT S Sk | R Bl Dk | Lol R
SERAA N, it RS RAPID R, #hl/INE LT B
A, MMCERRF TN S,

AR T 25 LIRSS A an & 5 P o
N

/J\E%f?ﬂ]i%&ﬁ-{’

K5 ARtk AT arpLmas

S AR GRS BT 2K, i 4T TR S K
ool FTE T HA TR YeE 1T HAR B 1 H 5 ar ek
PR FTEE B, XHEEETES AR, ) H R A
PR A TR A

AWEGEI LI X GO GTAR R, A WA
B, RS . PURMRBE & . WA SR,
HATESCR S KR B R IARE B . w48 THFE
N 3 E i N

MRYERTARTE FTEEH A RN, Bt Kb R 4
@405 mm x 112 mm x $80 mm, /NEESL RS 50 mm x
t16.5 mm x L70 mm, Hrb/NEE Sk i) B E 4R i B T ik
2350 m/min, %3 13 500 r/min,

RSN TCAR B . FTEE LA % e F Al v . & A
/N HECRAE A UL, KAEDHE A28 405 mm, KITEE
XL AR T B R S N=10 N, EEHE R BN u =0.5,
JE¥ET] f = Nxu=10x05=5Nem, JJ4i T, = fxr=5x
0.20=1.0Nem, /NELE AR 50 mm, JHT, = fx
r=5x0.025=1.125 Nem . 45D BT g R, mmaem
5o TJ20 Mt i R E R Ik sh Kibde, HS W E W

1PN,
1 TI2OMAXSEEEESH
B AR JEPEE
iR TJ20
55 5E T 2R IKW 14.71
TAEREF1IMPa 0.5~0.7
HHESE R G5/4
HE R (r-minY) 2500
BE DR B /(P min ™) 18
wi/kg 55




- 1088 - L

ety

T s % 345

BB TI2 ik B SR Sk ik ah/ NSk, Hs
BBCE W 2 iR,

F2 TRZHAARIEEFESH

JE £ R B
RS TR
WUE TR IKW 1.471
TAEEF1IMPa 0.5~0.7
HEHEAAE RS G1/2
BUE B (r-minT) 4000
WE DRI FE /(P min™) 2
ANE RS 163x133x122
Har/kg 6

P AR B 5 SR AT ] 2RI, A i T 194 4T 85 5 B 533
4 340 mm. 275 mm, FTEERHEN 405 mm 194K
W, PrLl s NI RATREIZN 75 mm,
2.3 hiEiEs

T3 R R TR s AT A% B T H S
TN T 3 T 22 ) 42 i 7= A 9 1 R 7 & SRR A A
FAAL: (1) AT DA S0k S e i sk A8 b T T g
A (2) M DR T EL NI BE AR b S AT B Sk 1) B 451 8 i 1Y
el

J T AT R TR AR Ty, AR AR AR S PR
AT an g 7O, RN AR R,
BUBREL x, y, 23X 35 a1 F1 DL e Besx 3 ANl J1 46,
EARS A niE 6 s

K6 N AR S T R o A

Z G I RO B AT A F RS- 9105-TIF-
OMEGA160-1P65 1) /NHlifeay, HEZESEmE 3

Bz o

R3 ATI RN/ NERBBERS SR
i ek IR

F.N +1 500 1/16

F,/IN +1 500 1/16

F.IN +3 750 18

TJ/N +m +240 1/160
T,/N - m +240 1/160
TN - m +240 1/160

i OMEGA160 JJHAE L% . NETB il #5544 5l
JipEsE W 7 B,

-
-, /;li'

7 BRI R RS
3 R PHAT e B AR 1 i A

AR Ui P T A5 0 R B A B B S i bl A F T B 1
KSR, B2 SR I A TAR T i BRI LA
BEXT AR I A T S5 R A 5 B 5 W EE R A T 4T, AR
BL#S N BRI 52 B0 ST A 18 5 1 5 T AT BB AT 55 < 1%
A UAT A MRS Ry, FEAH o R N, 1
PRI TER A 52 1K | 5y R A AR L W 59 4544
PEAT R 5 NI EE AT, MR IR A T 25 1) BR 25 4 ok B 1%
etz 1R Bl oy kAR o B TSR HE A T4 FROT
TR

KA T8 L RAbEE, K Sik TR0 5 5h%IN
T8 L ARG B, FLAE R 5 B 5 NI B LR
FIFTEERG B . EEEARA BHESRE Q235, ‘M ARSRE N
235 MPa, #fitEfif E=206 GPa, JAMALL 4=0.3,

A5 FH Creo HLY Simulate #4704, B i%
TR LR AEAT, KEPR AR HIE TR0 Mt R
56 kg MR AT IAFHT, AR TR R Y
YEF SR 560 N, #EHAGE T B 2 SRR 1L
5 s EE, 7EX HEF DL 2 2L A K
JCA RS, B HAFRRIEN N T S5 E s E, W0
&l 8 Fi7R o

(%3 | von Mises - (WCS) o105 2®
90.996 4
80.8874
70778 4
60669 4
505604
404514
303424
202334
10.124 4
001542

(kPa)
APHE: LoodSetl: ZHICHENG]

(a) KRZEHN S B E ) X FpiB = El

Y " (WeS)

g=33a3
ISR SR SRS EEL

8

(;l)Z iRz
K8 EREMOKIENN S 5% = E

© Y H B R



5 10 44

JA R, S — TNl AR ST 47 1 Bt 5 04

- 1089 -

G325 SR B AT LAR B, SR I 52 B K T
10.12 MPa, %A A3 Q235 Y/ k3% i 235 MPa, A
S GRS TS AORS B o I DA A 5 B SR B BK
AR . BRI X, Y. Z FT RN
&3l 6.462 47e-05 mm, —7.195 300e-07 mm,
1.498 012e-05 mm,, 1 Za2 i) RS0, B ARSE (15 Ab
P EZR I NIEALRS — A KT 0.3 mm, FrLli
FERR NI BE 0%, il R TR .

4 {5 EEIE

£ Robotstudio #4: % TAE St A7 B #4405
HS

HE, AR R b AT A SRS A
Robotstudio ', i T i HAEM [ sh &L RIHLaE Nk 228
A REAE T H A [ g il TR AR &R, e T 2y
T 05 B 22, e izoR i T o B R B AT HLER AT
YEuli et R T (Tool ), Hak, ¥ THAMRE ( Tdashalun )
(Txiaomotou ). T-fAkbr (wobjO) KA #EM. w5
RAPID &7, Glatumm ™ & 1w FT B Ees, e 9
JIi7R o

BJE ARG HAT O L, WTFT S B AR A7 05 B
LaTioes

X7

L/<‘ &;' 

K9 HLEs AT AR

WA PL FARER, R EISUES TR 45 58 AT kA
PN 100%, I A J R PR 858 A 1 el R 4

ASIAER:

5 ZERiE

AW 8 3 X T BE LG AR S AT A B BT Aoy
Br, MBI 4

(1) #E THLER AFTEE SR T 58, AR AR
BBt 7MY BT AR AT a5 T T 3T8 & 8l
HILGL AR P A T L2 o™ 5 18T 5

(2) BEAZ T A S AT e 45 1) A 5 B S0 7 1) 56
JE, RRE AT 45 A R 1% B L AR TG 1SR

(3) 5 EERUE T %A S AT T s BN € 18 Y g
TR 5 TR B0 AT BEF TR AR, A5 A R 2R T
W, ARGIREITERCR, M TS AT TITEA G
THT =B 3R ) A A R S

%2 3 ik (References):

[1] % %, g 5z, kKA, 55 TOUALES AFEXE S5t
FORGHATE R ). A Jein L #mT, 2015(23):
13-15.

(21 TREE. TALHLEE ANAESERRAEFT S rh i i A 5E[ ). #4
JNT T, 2016(23): 106-108.

[8] ZET, REBA. HrFE A HE ] T 2% 5 00 FH BR
[J. HEEa5 T2, 2014(2): 21-23.

[4] RHEER. LT SO R E BB TR i I F R (D). %
BH: TR R A5 B T AR B, 2012,

[5] BRERER, X . $51FE AT A sifb AR XL AT,
Pk 5 T2, 2015(5): 1-6.

(6] ke, FETHLE A MBS A ST R MRS S
[D]. BUM: WIVTHE T RZEMURS F Shi il 2013.

[71 ZEMSAR, M, BSCHL T AW AR RGN £
REAR UG TANIEIT[]. HLE—14fk, 2014(5): 62-66, 77.

(8] Wk rAL. ATEEMLE: AL R 5WF5E[D]. ThiH: &
JERZENU TR S A 3 fk2EBi, 2008.

91 BAHE, A R, IKESE RESHEABAFEILLE AL
2 T AL, 2016, 34(1): 5-8.

[10] skpCAs, AR, R O, S ZETHTEHLES AW I/
REERRRIIE. 6L A3k XXEE, 2012, 39(7):
884-887.

[4REE: & ]

ARG, ZWESE, mEA TS AR PATES B T 5 0TI HLI TR, 2017, 34(10): 1085-1089
GU Ji-nan, JJANG Xiao-dan, GAO Guo-wei. Design and analysis of an end effector of a polishing robot[J]. Journal of Mechanical & Electrical Engi-

neering, 2017, 34(10): 1085-1089.

(HLHL T AR Y 2435 http://www.meem.com.cn





