—— ik

I Bl A2 S B RE [l
SRR HLar A

KEE, INER, XNER, BEBEL, & B

(P EAT R ER AR, LT 100024 )

[ZE] AT K P SEAE w550k B A Mt 0y b 28 S Be o R BB K 8 A5 B 3L A R IR L5, MR R A R
Fo R A E R RE TR TR RBRA . A TH—FRZ AT B ERR TR BE, FH T — B AR
KRN RGAFRALEER LAY, ZAGALT RV S0 4 8 8 E S RVEAARA , 4t st 3 AF w1 254k 5
A BEAT B IR Fe ok bk B AL, A AUE B S PR H AR B A M R e 0 R AR 1 K B R T AL

RETHORARKFERIEES,

KR ALE K FHHU; RV Wik BB HURA ; K TAL R % 4647
DOI:10.16080/j.issn1671-833x.2020.09.042

KEE

Et HRR, NEIEE AR AR
B RS AR AR S F AR
MR AR,

fiizs K gL b A7 B EE A [o] 7
PRHERES A I LRI S 2 2
PR PFI AR A A 42 )8 1 A
BT RS AL, A Bl
A PR 2 B R 88 R A L E A
JEE R TS i SO R BE A S
PR W N TEIZ A A 7 i i
L M A58 AR TAR LA,
TE7 i B PR E R BO AR RS
R P A AR LA B Al 56 B
B 05 1 ¥ g 2 — B T, DAIE B
fL s R FHL L R R B R
FERIF —Fh 2 H R 2 R A R
ALER A A SIS E N RS, S B
25 R BT RE [V R AR S BAAG 7 dh
1 i o i Bl AR RIS 4R v A 7 A
MR A B O ) FL AR,

* BEME . EFRHE S AR 2017YFB1300704 ).,

42 Wiz G A - 202045 563 & 5501

L 2 TR S B S e B LT
RO e 22 it

NBANREEMRGE

W A 0 23 K s AL Il 14
HERE ST R PR TIE A BIL 2 TR 4
FLRGE, A 1 R

AL N L ZR 58 AT 4% 7™
st B T A L 5 S8, A 3h
PA—7E B 23S TS B B LI ), Il
B LA 3 R X HE RS BIHLAY T A o
O, BALGIERIES BRIk T
VEFUDZR A EAT b 03k ik B
7, SRIGEATREAN, LALISHE, 58 T
A UL e R PR E AT 55

ZUIERINLE S S VES b Ny
HHLERAAKEE BT 328 32T |
LTI R GTRIE 4 100



PLERABEAR

e A SRt

PLER ARG ILIE] 2, 3= 2
B MLE IV T AR TR
SR B S T R
THLERGIE , A B 2R T AL
fr NI RV 11375 3, RV
VA HAT G R R AL SR
RGNIELF IR BT

Plas ARG P2 A3 8 4l
FBIIRERY Sl R, FH TR AR
FEFFAVREIL, B RBEH R I i
FRHURE S TARRZS T fEWT L (W
SHYTELLT D REXS AR AT S e 4
i H B RE 9 3l R T LR R 3%
FREHAIEEHE , RARZS Y IIE 3 Bl

PR FIHE I 3 2 23 Bl Y
BRI A R IE A 8 A ke 3
8 M HEGEIE, RIS
AT i B SRR N T drc v
PR ML S HE UM I T AF A E ™ AR Y
DRI IR 25 B ] 1 i B S
FERA L , LAGE AN [R5 RS g™

AT o

1B Bh 2 iR

WLAR N E BN R G AT RV
WOEAE SN 4 B YL A, LS
3R TR L AR s, H
HROCT 1 IRE R, 43 & RE )
AN T AL 05 2 567 3.6
T4 FTIN TR TR A SR
5L, LI 2 B S a1 2%
Ko HLER B BRG] 4 Fis .

4 Denavit-Hartenberg 32, fii
F 4 A SRR A S HORH
BB AR R Z LT R ©, R
AT a, GEATH o, AT I B
d, KV 0. TAFRBLIE L E N
LS ARG D-H S5, Wk 1 i
A(EH 1, a=2080mm, a,=464mm,
d,=995mm, d;=652mm; 6,.6,.06,.d,.
dy AARFNAH ),
1 BEHFIERE

MR 25 22 A HIL AR A OG5 AR 1 11

RS SrBeasdL it FHEAIT SR

S LRES LTI

Bl #BEANREEMRLE
Fig.1 Robot positioning system

IS

T FERE
B2 #MEBAKRELSEEET

Fig.2 Design of robot structure

LH S EAR2 T3 R

E3 SEhE#iFNEs
Fig.3 Self-locking clamp structure

20204E 5563 55010] - RIS EIAR 43



B4 HERAIEEhFRE
Fig.4 Robot kinematics model
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Table 1 D-H parameters of robot

i | a/mm  a/(°) d/mm 0/ (°)
1 0 0 d, 0,

2| q 90 d, 0,~0
3 0 90 0 0,

4 0 0 d, 0,
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Table 2 Assembly hole position and normal

L x/mm y/mm z,/mm v, v, v,
1 441.223 159.956 739.961 0.9389 0.3404 —0.0504
2 417.067 219.26 776.959 0.884 0.4647 —0.0504
3 381.909 272.781 739.961 0.8127 0.5805 —0.0504
4 378.574 271.025 665.961 0.8121 0.5814 —0.0504
5 410.456 215.785 628.959 0.884 0.4647 —0.0504
6 437.886 158.204 665.961 0.9393 0.3394 —0.0504
7 182.537 —440.683 891.924 0.3822 —0.923 —0.0504
8 —233.107 415.341 877.919 —0.489 0.8709 —0.0504
9 461.932 —23.62 605.464 0.9974 —0.051 —0.0504
10 475.809 23.638 880.113 0.9975 0.0496 —0.0504

®3 HBARBITHLER
Table 3 Inverse calculation results of robot
HERCAL AR 0 (°) B 0, (°) Z A dy/mm XA dy/mm

1 —-19.927 87.1111 29.4283 202.154

2 —27.7318 87.1111 29.4283 165.1085

3 —35.5366 87.1111 29.4283 201.154

4 —35.5993 87.1111 29.4283 276.2482

5 —27.7318 87.1111 29.4283 313.2968

6 —27.7318 87.1111 29.4283 276.2482

7 67.5 87.1111 29.4283 49.9972

8 —-119.303 87.1111 29.4283 64.0199

9 2.9272 87.1111 29.4283 336.8224

10 —2.8441 87.1111 29.4283 61.8234
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Fig.5 Simulation and verification of positioning system
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Robot Positioning System for Assembly of Thin-Walled Rotating Composite
Components of Aero-Engine

ZHANG Yunzhi, SUN Nianjun, LIU Jiandong, ZHAO Fulong, JIANG Qian
(AVIC Manufacturing Technology Institute, Beijing 100024, China)

[ABSTRACT]
and assembly process of which include positioning, drilling-riveting, glue coating and other processes. The positioning

There are some important thin-walled rotary composite components in aero-engine, the manufacturing

efficiency and accuracy are related to the production capacity and assembly quality. In order to improve assembly quality
and efficiency, the authors have developed a positioning system for the automatic assembly of the composite components
which applies a 4-DOF manipulator based on RV transmission. It is proven to realize the automatic grasping and high-
precision positioning of the composite components, as well as to solve the problem of low accuracy and efficiency of the
manual posture alignment in the assembly of the composite components. This article could establish the foundation for
further realizing the intelligent manufacturing of the aero-engine composite components.

Keywords: Aero-engine; RV reducer; Robotic manipulator; Positioning system; Drilling and riveting
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Review of Robot Mobile Machining System in Aviation Manufacturing

ZHENG Wei', DU Kunpeng', CHEN Hang’, LIN Wei', WANG Gang’,

ZHANG Yiming’,WANG Zhanxi’

(1. Manufacturing Engineering Department of AVIC Aircraft Co., Ltd., Xi’an 710089, China;
2. School of Mechanical Engineering, Northwest Polytechnical University, Xi’an 710072, China)

[ABSTRACT]

The mobile robot machining system is widely used in the field of aeronautical large parts assembly.

Because the mobile robot machining system is separated from fixed-point operation mode for mobile machining, in actual
machining process, the high-precision positioning of large parts to be machined and the machining stability of machining
process must be studied and solved. Based on the review of the research on advanced mobile robot machining system at
home and abroad, this paper focuses on the high-precision positioning technology of large parts in the mobile state and
vibration suppression in the process of machining, in order to realize the stable machining of mobile robot, and discusses
and prospects the problems to be solved and future research direction.
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