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Design and Analysis of Passive Drive Brackets for Automatic Material Transfer

YANG Bo, JIANG Chen, FENG Lijie, WU Congyan, ZHOU Sihao, ZHANG Wei
( Shanghai Spaceflight Precision Machinery Institute, Shanghai 201600, China )

[ABSTRACT] Aiming at the development trend of product transfer automation and assembly digitization of the existing
spacecraft digitization assembly line. A set of full-process transshipment equipment compatible with the production line
and a multi-geometry bracket are designed. Based on the analysis of product transfer process, guarantee requirements and
assembly requirements, a general design scheme of passive drive bracket based on power source of roller is proposed.
The key force parts and weak points of the bracket are analyzed. Meanwhile, the design, calculation and verification of
key components were carried out. In addition, the numerical simulation analysis and verification were carried out using
special software. After the trial production of the bracket was completed, the engineering trial was carried out. The results
showed that the deviations of the numerical simulation of strength and calculation values of theoretical design of the key
components are within 10%, and the displacement deformation is kept below 0.1mm, which verifies the accuracy and
rationality of the design. The function and performance of the bracket meet the requirements of on-site use during the
engineering application stage.
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Fig.3 Model diagram of passive drive bracket

prid
]

DALNE

HESIIAGY

%

[

FIZhX B

i
L

B2 AREFZRARERERDETEE

Fig.2 Flow and function diagram of bracket for typical production line

2021464 2 55 1/20] - BiSElEREA 95



,—‘? N »
lﬂ:l:jl‘lﬁx RESEARCH

SEIR LR VAR 5 ARFEAIUAS SR FH [ i T A AT SR 4RI
FRPE L, R [ 2 RS AR I 7 i FE AL T iR B
— 5 A B B BRA AR A2 2L, RERESR AL B ERT Ae Ak
B AT ER BE, e HR e I K [ PR R e () 4 R B
1,
1.3 XEBBEHZITE SN

AT HE P2 AR S SRSB4 B AR T, A iR 4E
PRV T BN PR SR, FE Bk s IR Bl TR
MUK ERFEAUR ) 5B 0 i TR T AT .
1.3.1 #FHIEHEE #Fmikit

DL — I AR AT % 3l R Sl FE 28 0 ) F i 1 3 0K 2 2
BT, ANEl 4 Fras . Bk ShaR o) B m o v L R
PS5 (R RE i A5 S AR ERGHR , K-S i i -1
i 45° RHA .

ERATERL BT, SR 10 MRz f BE 4%, Forb— 1]
B 5 A2 BV K5 W) 45 CRIBE 1. HTERAT
SRR (), R S AR = 1) 7 AR e Sl B, Tl ZRORH N
HLABOIE R, , W2 FE AN W b e 2 JEE 482 o 2 rh HE Sl i Sl 3K 5l
SEE TR ). BRI IVRFT R4 32 2 A
45° [ ETAYBREN T, WA 1 R EARE S EFT T o
1.3.2  FrEehuty LA 2%t 5 s

R W AT AL B ALY 22 22 [ 8 T S Rl ok I,
iR 32 AR A2 Bl ) e . eI Tk ey 2 IR 3000N T,
Al RgE F NSK7906DT Jli ks XU £ 422 filckk Al 7 , sl
23.2kN, #a 7 20k N, AR FH T 75 A7 5 ) Al 1) 2
%G .

R XSUIEG 1 2 fih 3k A 7R 22 2 AR AL AT IR A Al R AR
W(E 5), 8 e ilE 5P BIEC A B, FEAEER, K
8 A 23 e 20 A AT 38 B A I R A, B AR R AR A2
B R J7, WARSZ BRI 7 R a0 kHE
40Cr, J# IR58 % 0,=540MPa,

BhJE BT R
3000

Oy~ 7x(24x24 21x21)x10° ~ 0-98MPa (1)

Whm=f?@@m@@&%ﬁ%%§%§ﬁmig
' P

30,

A AR BT DI 5R R «

3000
T="7xd8xhx10" (2)

WS 8 77 7=0.20,=108MPa, Bl 2 1% 14 43 5 15
2, WEEEE h = 0.4mm, B BUE 4mm, 57155 5 )
UL FBOIRZ 20 £%,
1.3.3 S E L B IZAT IR B B

RS W AT AILAS L 225l 1 4 > M6 x 16 1Y A5

96 MiZEMIEHA - 20214 6455 1/210)

AT SR TS . 2R, 4 MBETYE A ER i,
SE-$4143-FH 3000N (/R 7, [] Bof S8 R Ak A 1 24 2R B
SLALALZIBET =AY V) 1o T DGHIRET AR TE AT
SLALIE R AT A
NEEIZETAEE 1Cr18Ni9Ti, F B8 EE 6,=700MPa,
AR Ho i v , S IR 0,.=295MPa.,
BRETAZ B 1) % 1 1) R B T3 R

3000
1= — e exaxlo” = 6-6MPa (3)

o BTN J7 [1]=0.30, = 210MPa, T4 25
_210 _
6.6

TR 22k FLAZ B0 B 7 1a) B B D Sy
B 3000
T ox10x4x4x10°

Hodr 4TI J7 [2]=0.40,=118MPa, T 5 %4 28

n 31,

T = 5.6MPa (4)

n= % =20,
PRET L AR T 10 f5 A5 B R Ay 22 2 28,
R ITTFEER

1.3.4 ARIELIM R XTS5 B

HRFCAILFS Fh I FC 25 R0 351 52 JEC 36 #4) B, M4 6L 310 A
45# W, IR IR E 0, =375MPa, Hrh STHTE IR TR
R B RS A RE R IE S E AR AT S
FERENE . [RIA [ IS R E R S 2 e sk Ak TR B b
X AR RSP P R B AR o R, TR e LR IS S
P TR E SRR A% 1) 5 T

R

VI

B4 WERFHEE

Fig.4 Passive driving device

1 I

T =

B5 HRAHFREE

Fig.5 Installation diagram of bearing assembly
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