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Abstract: In order to study the influence of position error of bolt hole on assembly me-
chanical characteristics, the error model and finite element model considering the position er-

ror were built, and the influences of position error on the connection stiffness and stress of

W5 B 1 :2020-08-17
ELW AR WFER#E AL T (2017-[-0010-0104) ; SEREEHHF 81 (XXXX2018213A001) ;
ORI 40 488, 3 45 (61409230204) 5 BV 4 B A &R (2018ZDXM-GY-068,2016KTZDGY4-02)
YEZ B AT A 1996 —) 5B b, BT M2 & shHL%E IS T 2 A 0y i O W 5
BARIEE A EOR 977 —) L Wk Wt 3298 MR8 A T i R 5 8 12 45 7 i 1 9T . E-mail: sun_huibin@nwpu. edu. cn

Sl AR RN SR IR A IR LI 00 T 1% 2 0T R B MR AR I A5 A R TIC T 2 R MR [T . Ml 8 0 A . 2021,
36(5):935-947. JIAO Junjie, MO Rong, XU Guangqing, et al. Influence of position error of bolt hole on assembly mechan-

ical characteristics of short precision bolted connection structure[ J]. Journal of Aerospace Power,2021,36(5):935-947.



936 LT

= % % i

% 36 &

bolt hole edge of single short precision bolted connection structure were studied. Computing

model and finite model of position error of short precision bolt group were established, and

the effects of assembly phases of two parts and assembly position of the 1st bolt on connec-

tion stiffness of short precision bolt group were analyzed. It was concluded that position er-

ror had a small influence on axial stiffness, and a significant effect on tangential stiffness.

The projection of position error in the direction of tangential load was a major influencing

factor to the tangential stiffness, and the stress of bolt hole edge reached the maximum at the

position of 180°.

By computing and comparing standard deviation of the projection and length

of position error, three better assembly plans of bolts were obtained.

Key words:

short precision bolted connection; positioning error; mechanical property;

connection stiffness; assembly process
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Fig. 4 Mises stress contours of axial load
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Fig.5 Load and displacement of single short

precision bolted connection
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Fig. 18 Projection of position error in tangential direction

K /mm

K /mm

i /mm

ik /mm

—— ] 2 3
4 5l

0.12
0.10
0.08 -
0.06 - i\
0.04 -
0.02
0 4 -1 - .
1 2 3 4 5 6
TR IR LS
(a) B4 fLa
oty | el 2 N 3
oo [ i 5 [l
0.12
0.10
0.08
0.06
0.04
0.02
0 L :
1 2 3 4 5 6
TYLE IR L T
(b) 12FFLb
——] 2 3
4 - 5l
0.12
0.10
0.08 -
0.06 -
0.04
0.02 |
0 4 L !
1 2 3 4 5 6
FYGE IR AL
(c) 18 #fLe
—pe | ) cp—3
4 e 5 il
0.12
0.10 F
0.08 -
0.06 -
0.04 -
0.02

1 2 3 4 5 6
FHLE AR LS
(d) #R42fLd



944 it =

5% 36 &

—— 2 3
4 5

0.12
0.10
£ 0.08
£
Q 0.06
i
0.04
0.02
0 4
1 2 3 4 5 6
TR IR LG
(e) 1B fLe
—p | el 3
4 e 5 il G
0.12
0.10 -
= 0.08 -
£
Q 0.06
e
0.04 -
0.02 -
/
0 ¢ X ; $
1 2 3 4 5 6
TFYGE IR AL
(F) BRAALE

Bl 19 fifEERERK
Fig. 19 Length of position errors

B 20 H, Kl 1~36 Fm (a, 1) ~(a,6), 0+,
(£, 1D ~,6) 3k 36 Fh 4G YNl Fm br ik 22 500H .

AU AV O 25 1 B R (B K I A o 2
A, BN REIA] IR e /M. R T R B
(B 5B ARAE 2 TR E NI RE T AL 6 AT e B 4
G P BOEAE T E R T (R PR L 3 4

0.045

EANT P AR T RES S A KN T
BRI RER S, . HFXNESR S.S, KL
BN 5 b5 o 22 B/ TP S R B T RS
S. flhn.fEB 20 WAEBIHES S .S, 3Rl
S, =1{1,2,4,5,8,11,14,17,20,21,23,24,25,
27,28,30,31,33,34,36)
S, = {2,4,5,13,15,16,20,21,22,24,
26,27,31,32,33,35) (10)
Si.S, WZEEEN
S={2,4,5,20,21,24,27,31} (1)
— e M BREE G S T B AR K AR UE
ZEHRBER MR T oe . I TER S S Al T 2
20 2 MRRUEZE B R T 758 4. 7798 20,24,27,31
IR R %21, ks A S
S =\{4,5421} (12)
R AT 5 P I g 2 PR AR 1 AS 7] 25K L 7] LA
A STHEBEARPER TS, TR 21 miE
(EFRIE 228N IR A AR k. R4
AR E TR T % 21 KA 2 /N T
T %6 21 AT 0T IR AH B2 HORE S LI N )
oy SR #AH X B SO . %R 5 LR AR
WE 22 fe /I L AL I T AN SR8 i e 1K
3.3 AEFEERAEGEGE
HY T 00 R R 25 B A L SR AR 22 () AR LR )
WRRETE 47 SO W AR AR I WA TE LS o 1Bk
A 1 )0 JE R A AR Ak
F 2 P (and), (a,5), (dy3) JLFN2E Y
Ty ZE W AR AH B 24 SR B AR HL AL ng g LN L A
ABAQUS rfrxtix 3 F e it 4 & 4705 310, 18
T 20 11 T80 55 0 vt o I kg LT 5 RIS BB AR o 2 i
J¥ R 1-3-5-2-4-6 , W58 25 b S B b 8 B 0% 2

0.040 |

FRifE2E/mm

0.010 |
0.005

A SeAY VB NI\

0.030
0.025
0.020
0.015

—u- PO o BUR - BOPIEPRHER FHIME

R AR 2 1M

0
1234567 891011121314151617 1819 20 2122 2324 252627282930 313233343536
ERTR S

B 20 RIEHER R T HEMES K

Fig. 20 Projection value and length of different assemblies
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