L Hi

FEATURE

P BAR, EBEA, T, F. BT G BRI A T KSR 4 B YR T i [T]. AL #E R, 2025, 68(4): 14—20.
GAO Hang, HUO Xuanlong, LI Ming, et al. Automatic pressing assembly for pin shaft of aerospace rudder components

based on self-positioning principle[J]. Aeronautical Manufacturing Technology, 2025, 68(4): 14-20.

BETHARERE

—I%— ‘ﬁlvgﬁﬁjz1!§ Hﬂl’jlj

(1. K& T K5, K% 116024;

2 ) A %S e TE 28 BB 44 S %
Bl ERE S &

B’

2. ZATFLF A (K3%E) A FRE], K% 116085)

[fEE ]

MEEE TS P AE—RINE @A A BN ZRT, LB R AR ERBR LG R4, b T2 bE

Wb R T A ok, T3 A S E B R iR | s PR, KAV R AL R ARG F T B A by Ko AFATiX
— AR, AR AR P a4 g B AL B EEE R AG, FFRET A MLERE R R AT R, B3 b — @ P4l

FALIR 2 M o AL AR S 3R R E %

w6 A TR A A s b, 32 R T — AR AR B AR AR R & AR A A T A Y

B RATH A, FHEAT T 440 A SR RIS, &R AW, EA kT ik SO she i E L., PR T
ARA) TR A E F R4 4 B DAL R RO B AR R R AR T R L3
KEER: AFER; A AR ERIE; RALR £ 4i4h; AFILER

DOI: 10.16080/j.issn1671-833x.2025.04.014

= M

i, BETERIH, MRFEAE
HEAHMBMIHERR BEERE
HREMIHEAR., B LER ISR A
5TIZEEMEE,

14 Wit hEBAR - 20254E 55 6842 55 410]

UTARSR 2 SR o it 2 5 7 i
A 2 W e A S AR T 1
JE T IETRAEAT e A B L e Tk e
7 i SIS U ] AT RS
SR AR M TR 1 TR Y
S v £ N AN BRI O (AT S
PEERR I B — AR N T AT, 84
HEFEE R R E 45 ) RE ) 22 R BCACR
0%, B ZPURG TR Rk E A B A
[LE Y

Hirh L2 15 9 G T DT IE T
Vb fe LR HL 32 BT, FE AP L
R0 S S BB L Y Se ke 2 L (HUE:
AN SRR E  E B S AT
AT O AR A 77 S 00 B A 7 1l
A T AR R TR AE 22 5] 0K
HER R SRR MEIRE e Bk = A 1
RLHEME , A St R IO A 5 3
TR EAF PR 2E IR BRI

B TC N, 3 RS B R Y
PERE , X RCA il L e T SR A sl ik
U & SR N &

B 5% I I A L 2 T R JE NS 1
P FERE A BFFE G 5 AR it 422
fil F3 K 51 F-2% . Abdullah %5 P
K FH TSR S e F LA Ak e
G A g / FAL R LX)
Fefh )15 15 R R RAB IE R ZE X A
FLo Jvaksss it 25 5 X s B A s
HE RE AL S e R ], T2 Ul
TR s i TR R G5 G  ad
T s B3 R R R A T A bR e
DAL B BN AL AL, T2 AE 2 [ S
I S 7 BEK . Bz fish TR 5] e T
AT L o L X 9 B A [] a3 2 15
Z IG5 43 A SRS 2% il AL
Xof e R A A A LA s A
REUEAT XA SR BRI, Joikid H T



L Hi

FEATURE

1 EFREERR CHAAEE ARG
Fig.1 Rudder-type components for long-

range weapons and aeroplanes
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Fig.3 Error analysis of one-side two-pin positioning of rudder body
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Fig.4 Schematic diagram of corner error
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Fig.5 Finite element model for interference fit assembly of pin shaft and pin hole
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Table 1 Material characteristics of pin shaft and rudder body
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Fig.6 Simulation results of stress in assembly process
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Fig.7 Technical route of assembly based on self-positioning principle
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Automatic Pressing Assembly for Pin Shaft of Aerospace Rudder Components
Based on Self-Positioning Principle

GAO Hang', HUO Xuanlong', LI Ming', LTU Wei’
(1. Dalian University of Technology, Dalian 116024, China;
2. Jiuyi HangYu Technology (Dalian) Co., Ltd, Dalian 116085, China)

[ABSTRACT]

There exists a class of components in acrospace equipment products whose external surfaces are free-

tolerance dimensions but whose local or internal parts have accurate assembly requirements. The lack of suitable external
surfaces to be used as accurate positioning datums has led to challenges in automated assembly and manufacturing of
these parts. As a result, these parts have long been assembled using inefficient manual assembly methods. To solve this
problem, this paper takes the automatic interference pressing requirement of a pin in a rudder body as an example to carry
out the research on the automatic assembly positioning method. Based on the analysis of the traditional one-side two-pin
positioning error and the finite element analysis of the influence of positioning eccentricity on the press fitting quality, a
new automatic assembly technology is proposed, which takes the assembled feature itself as the benchmark for accurate
positioning. The test results show that this method can realize the precise positioning of the pin quickly. The research work
provides technical support for the successful completion of a high quality and efficient automatic assembly line for the pin
of a certain rudder parts.

Keywords: Automatic pressing assembly; Self-positioning principle; Position error; Pin shaft; Automatic assembly
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