L 7 78
i“l‘mix?‘ COVER STORY

B XK b, BRE T, LN, 5. AT F TS AR E AT S AT Ty P RE v RAHUEE - AT[T]. AT iR, 2024, 67(9): 20-27.
LIN Wei, QIU Jianping, SHI Jianmeng, et al. Influence of core rod flatness deviation on mechanical properties of core-

pulling rivets and its mechanism analysis[J]. Aeronautical Manufacturing Technology, 2024, 67(9): 20-27.

S FFIT R = X S0 5T D F R R I AL
LI 54T

5, EREE,FEE, B F,WEA K R
(b Ao T 2 AL Tk 48 B IR A0 A TR 5], 394 710089)

[FEE ] W%ar47) 2 R THE it 5 EEA, LA @A x4T £ kA @ G B2 (A FF B A ENT
AEALGAFFTEA THBEEM A PRGN H a5 RAH . 4P —FA, FRET ARG FTFE T REL M
N PRI AR RIS, TS 6 KBRS ) P AR BT T A AR, B X R R A, ST E A
AR BT 0 h B IR SR T T3 1H A 9570.535 N, A7/ £ 4 107.001 N, AT F-F R S AEE 3T 0 /) B3R R B -T 3948 A
9532.14 N, AR/ £ 4 327.261 N, B Ar /£ 2 7 B2, 7T AR T A £ X A4F, AKX LML B 3%, K 7RI
AT T R AAAHARE IR S VAR R BT A A 456770 K, AT T B AR AEAR B 5 VAR R T 3948 A 456022.7 R,
I % 3R E 2 T MR B . SRR A E L, AR LT AT BT T LR R AL, T A
T LLRIE A T I A K KR A, 5 LA AP RIHE ey H — a4 b & IU-FEA XA, 3t —F e 7 X5

o

KR A 4T,

ST e A TR ST AR BAAED

DOI: 10.16080/j.issn1671-833x.2024.09.020

w1
ARRAPSRIET, TEHARH
14 E A RE OB FH R A,

20 WissHEEEA - 202445 5 678 501

B T T S R R
SR AT RE SRR S L A T
P ZE A AR 2z Y, —Ap
18 R RHL B anET e iA F) 100 £
T, B 747 WAL S R AT
200 Z2J7 FENAT , OB e T R
LR TAERA 20% 2L P, 3%
308 04— f T B MAARCRA 1R T 21 T 4
e, % Ttk 2 1 & R EH,
OB EIET & A5, T LA —Du it
WA T TCIAE 55— M4 74T 1
FHLE N A SE i 2 A
48 B T AR B,
FEAR S B TN S AR A R
N HFERLEE RIS 5E R i RE
e Y N (B R AR G E
BT 2 — B T R AL
MRt 2 4l ATEEE EE N E . P

Geit, HLAAR S A0 1R 5 B B 24 15 K
Bl 42328 A BB 12%~ 30%,
70% (14 AL 57 2% 5% = B TR
TS5 R0 Y 3 A, Horh U 80%
(R 55 B A TR LA B

h T B PR A AR Sy
Al , FE AN 0 S MR i e 2 M M R
A A SRS T2
95, Qasim % B AHF5T T Hlth 4 22
FLAR B3k R VAT MR BE L R
HE R Sk R B A S R
SER R BESE I s, & BN ET K
JE 22 5 W0 B R (R R B RE . Ma
A OV T T A B0 G it
JEE 5 T R 12 S L 1 24 PERE Y
SR Lubas 45 UV HFSE T FL 8 £ XF
RS B PR I iR B R, oF PALE
P AT TIRE A0, B T



AT
COVER STORY iﬂ‘ mi1$

ET N EB Y R 1R A B2 4% (AR B
JE WA B U RS i 25 6 ), 23k ik
WK, Li % ® R AR 5 50E
BRI & 798 T CFRP/ Al
PAFE IO I TP LA 25 5
TEPE AT 1 0 2L C A R A A A
ET T LAk i R . Bk
R i B 1 MUX3 [EP3 (R IUE AR )
O3HT T AN [ EVET MK 3 FARORHFL AR
Nk B LIS B 1 R0, Papuga 25 1)
WEGE T PHASZS B A 7= 1 R AR AT i
XUBY e 8 R 57 i, R EAET Y
J1ERe 5 A7) R DL B N
FELERY J1 2R RE B R, Yang
4 WIS T CFRP Y42 5T 14t
B, FXTEETET K AT T S50kt
%%, Lu %% VB9 T CFRP/AL
B IR SE R 2 T 1Y )
2EMR R, I M H R T 4 Sk O B IR
N IS SIS X SR U
BUERA AT T 5 2 Hr. Wang
2 ISR A 4 OV 0BT % 57 R,
LT MATLAB X 45 HIAEH AT F
WE L I 3 RN FE AR B 00T T 40407,
AT T A PRI B, Wang 46
U4 %} CFRP/AL PB4 42242k i 11 3
A0 L B 5 5 AL BR BIF ST A M T A
% W FEBEEA R T R 2 16
FIZ . Mucha %5 U X8I L Y
HRAERETTHEAT T 50HT 0 Lee % U 2k
SE T E OVET FE R AR AL I b
TR AL R R X A 4
S5 B AR

S EVET B i e 1) T
SEUFTRLIBE, H X L3R 1 o 1Y)
Y KT AR X T S T Y
A T UE R, (H T 5
B X — BT T 254 ) 2 RE ) 5
Wi H AT A A, FLERRZ A OGRS
FARTEIX —FRIEXS LA R A A7
SO, PRI, AR SCLATR G AR (AR 0
AHGE G, A3 D AT R Bl B A% 5
AEAEREIAT T AT AT R LA
e 95 55 5 R, X 45 44 (1) o J3E
AT T A BRICHG 2L, R RAT I

XTI 1A PERE

1 HS DT SR 5T AN BT A8
e
1.1 ST AL
T 2R T 1) T 5 i
3135 mm x 36 mm x 1.6 mm B
2024-T3 FAti Se—HRSF2h 75 mm x
36 mm x 1.6 mm [¥] 2024-T3 4 #t 55
Cheery = = ) NAS 1396M6-3 it
BVETRE LT R, AE iR L] 4.88~4.97

USSR o

mm (L, RS IET 5 2L R
BEE TR, 58k BL 53
TEREFRAARIC , bric Jo e FC - an &l
2 fN.

PB4 58 U , R AT b
RGeS BET (e T 5 B AT
Rl GOSN +0.50 mm
WA A TRZR AR IS A
BREAES Fr I AL A R A
BUULEE 1, 5 B EAT BT XU BY o
TR0 LR 5515

36

75 18

I | [
1

S E TR S B ( mm )

Fig.1 Assembly diagram of assembly parts (mm)

(a) I-1E1-6

2
Fig.2 Mark of test parts
®1EYETRERR

Table 1 Installation record of core-pulling rivets
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Fig.4 Deformation of rivet and test plate after single nail and double shear test
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Fig.5 Displacement curves of static strength test of single nail and double shear connection
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Fig.12 Simulation results of core-pulling rivet installation
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Fig.14 Comparison of the static strength simulation process of double shear
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Fig.15 Shear force curves of double shear tensile simulation
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Influence of Core Rod Flatness Deviation on Mechanical Properties of
Core-Pulling Rivets and Its Mechanism Analysis

LIN Wei, QIU Jianping, SHI Jianmeng, ZHOU Ying, HAO Haojie, ZHANG Bin
(AVIC Xi’an Aircraft Industry Group Company Ltd., Xi’an 710089, China)

[ABSTRACT]

The pulling core rivet is widely used in the field of aviation manufacturing and assembly. There is a

quantitative standard for the protrusion of the core rod section relative to the surface of the nail sleeve head (flatness of core
rod), but the influence of flatness of core rod on the mechanical properties of the connected structure is not clear. In order to
solve this problem, the static and fatigue performance tests of the assembly structure induced by the flatness of the core rod
were carried out. The assembly and static performance of the structure are simulated and verified. Through experimental
research, it is found that the average shear failure strength of samples with qualified core rod flatness is 9570.535 N, and the
standard deviation is 107.001 N; the average shear failure strength of samples with unqualified core rod flatness is 9532.14
N, and the standard deviation is 327.261 N. Compared with out-of-tolerance samples, the standard deviation of qualified
samples is more stable. In the fatigue test, the average number of fatigue cycles of qualified core rod evenness samples is
456770, and the average number of fatigue cycles of unqualified core rod evenness samples is 456022.7, so the fatigue
strength is less affected by this aspect. The simulation of riveting shows that there is almost no difference in the absolute
interference of the core rod under the two conditions. This conclusion explains why there is not much difference in the shear
force between the two groups of tests, and it is found that there is almost no difference in the force-displacement curves
between the two groups during the simulation process, which further verifies the test conclusion.

Keywords: Core-pulling rivet; Core rod flatness; Static performance; Fatigue performance; Numerical simulation
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