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Abstract

Riveting is the main connection method of aircraft thin-walled parts, and its process parameters
directly affect the distribution of residual stress in structural parts. In order to study the influence
of process parameters on residual stress, this paper constructs the riveting interference model
based on the principle of constant volume of nail rod, and constructs the relationship model be-
tween riveting residual stress and interference by using the principal stress method. The relation-
ship between process parameters and residual stress is revealed by theoretical analysis. Through
finite element analysis, the influence of interference on residual stress is verified, and the influence
of process parameters on the residual stress distribution in the thickness direction of thin-walled
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parts is obtained.
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Figure 1. Schematic diagram of upsetting head forming process
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Figure 2. Stress analysis diagram around the hole
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Figure 3. Riveting assembly diagram of thin-walled parts
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Table 1. Material parameter
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Figure 4. Assembly grid division
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Figure 5. Riveting process diagram
5. E9NEIEE

4. BEHIRZRRN DGR

JE 1) 5 A% I 3 2 R Wi 5 K 90 55 7 i B SR E DR 3R, 0T AL BT B A i 2 g X 3sonT S K SR ST A% A
FEARZR O e i A A 38 B M, 2 JA) 16 L 7 O s I 77 I e A R AR AL I o e 3 2 i A
R AR 7 A i o DRI WA SO T SRR A S i o B IR R 1) LR S A A R B AR N ) HEAT
Wt.

MESCRT R, BCRRSE BIETFLEAR . B0ET BARSE T Z 2800 2 om0 i vh i B O FL A Bl B
JifoAi. Bk, SEEGET K ST LR ECk @R = TZSHUE A SO R EEZ S 5. R
o (WU HE TRETH) [131h kTP aHR T KB 90T LR Ak = B R0 2 o .

DOI: 10.12677/ms.2025.154090 859 FHE Rl


https://doi.org/10.12677/ms.2025.154090

SRR 55

Table 2. Interference fit flat cone head rivet size value level
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Figure 6. The influence of different rivet lengths on the residual stress of the hole wall
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Figure 7. The influence of different rivet apertures on the residual stress of the hole wall
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Figure 8. The influence of different pier head heights on the residual stress of the hole wall
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