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Abstract

In order to analyze the riveting deformation process of headless rivets, the simulation model is
established by ABAQUS software. Five stages of the riveting deformation process are analyzed
from the perspective of metal flow: initial placement stage, rivet compression stage, filling stage,
spade-head forming stage and elastic recovery stage. The longer the rivet, the more obvious phe-
nomenon of the sensitivity and coarse, the greater the interference. When the diameter of the nail
hole increases, the amount of interference decreases. The interference of headless rivets of the
same size is greater than that of ordinary rivets.
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Figure 1. Finite element model and meshing
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Figure 2. Stress-strain diagram of 2A12 aluminum alloy
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Figure 3. Rivet deformation process. (a) initial stage; (b) rivet compression stage; (c) filling stage; (d) forming stage elastic

recovery stage; (e) spade-head forming stage
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Figure 4. Schematic diagram of calculation value of interference quantity
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Table 1. Data sheet of rivet interference of difference lengths

=1 TRITKETSERER

girpe  WETKE ACkERE #ekmE FREME HE1L HiE2 HiE3 Hit4

(mm) (mm) (mm) (%) (mm) (mm) (mm) (mm)
6.0307 2.0376

1 15 0.44 4.1056 4.1056 4.1290 4.1056
6.0247 2.0465
6.3608 2.0462

2 16 0.45 4.1298 4.1050 4.1056 4.1340
6.3744 2.0380
6.6888 2.0330

3 17 0.48 4.1356 4.1058 4.1052 4.1314
6.6884 2.0480
6.9871 2.0434

4 18 050 4.1346 4.1060 4.1060 4.1350
6.9863 2.0432
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Figure 5. River length interference diagram
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Table 2. Interference data table of difference nail hole diameters

F2. RNEBTFILER TS ERIER

Wappe  FALESR BUOKAR #okmk TRENE AR Bz 2 HE3 HE 4

- (mm) (mm) (mm) (%) (mm) (mm) (mm) (mm)
6.3608 2.0462

1 4.1 0.45 4.1298 4.1050 4.1056 4.1340
6.3744 2.0380
6.2566 2.0414

2 4.2 0.31 4.2208 4.2040 4.2044 4.2224
6.2552 2.0453
6.1861 2.0420

3 43 0.22 4.3188 4.3009 4.3006 43172
6.1581 2.0417
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16 mm, A SKHPET AR 11 mm, (RIEGIET SR B AR SRR I 3L 1 6 TR,
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Table 3. Interference data sheet for ordinary and headless rivets
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1 7 e 6.1891 2.0618 0.24 4.1036 41029 4.1039 4.1289
6.3608 2.0462

2 To L AET 0.45 4.1298 4.1050 4.1056 4.1340
6.3744 2.0380
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Figure 6. Stress nephogram after rivet forming. (a) ordinary rivets; (b) headless rivets

E 6. HHERMREEHNNNEE. (a) T@EIET; (b) TkWsT

TERIUETRE M B, A SRNAT M BEk M A E > 3 mm,  JESkENAT I 4 3528 3 mm. 7E414T &
AEBT B A SRINATHEAT BN A, TSN ET N R . AR FLIRGERT BL A KT AR R
BB, JoSREED X B B R R R A 5 S . EBCR OB B A ST BN s ek, ek
BT XU A Bk o

TESRNET DU 5% e, SR HEL N T BB A ST i e Bk, BEckiuz, T
BN, BATWEBMEDN TR . FFEAMERET, AR ECKERNTIEREIET, B L
ET SR ISR (T SLIRI B, SO TE SR AT R AMA B S K BEIE I, Al 24/ T kAT . i
BRI, N R R IR AR EICR NI, TSN I A A AR AT SR AT 2 2T

6. &g
T ABAQUS 1 ELBIT, /M M & B I Eh 5 i, AT S AT i i RO, S 54T LB

DOI: 10.12677/met.2021.103034 305 IR N EASE N


https://doi.org/10.12677/met.2021.103034

WK %

T ha e BT e, AR EET D s T Bk . AT, BB SOMBI R, T RO, ATLERK

FEOR, ATATECHLIN G, T RA P MRS TE S B0ET i 8K T e T .
AIAGEE S I ZHA R T W EARES, RASE TR HGS 7T, SChriiEa R 2 R

AT, WA RAEPIL M B e e AR, it — P 34T SR AT FOR IR IR0 FOR A | PR TR A

SE
[1]  HEBURD A S EIEOR B IR SN I [J]. Ml filiEHoR, 2005(6): 50-52.
[21 %%, AsVBEEIERAERE 737 REIH AR HI[I]. A fliE s AR, 2007(9): 85-89.

[38] U, voints, BT, MR AR SR JE L UNAT R 12 2R R R e O] R OB T2, 2017, 9(1):
96-102.

[4] 8%, BE, &, MF2. S5 REAGEFARIM]. Jbat: 1E4 Tl H R, 2014: 96-97.
[B]1 X, skFFE, 2R, SRR LA RITAHT[I]. misilidEs A, 2008(22): 94-97.
[6] xEE, ZEPuT, TE, 1 JELE4ET BahEE T 2R F[0]. vt Tk K 2E5:4k, 2012, 31(1): 77-82.

DOI: 10.12677/met.2021.103034 306 IR N EASE N


https://doi.org/10.12677/met.2021.103034

	无头铆钉的数值模拟分析
	摘  要
	关键词
	Numerical Simulation Analysis of Headless Rivet
	Abstract
	Keywords
	1. 引言
	2. 仿真模型的建立
	2.1. 材料选型及参数
	2.2. 接触和摩擦处理
	2.3. 载荷和边界条件

	3. 铆接变形过程模拟分析
	4. 无头铆钉干涉量影响因素分析
	4.1. 干涉量计算方法
	4.2. 铆钉长度对铆接成形的影响
	4.3. 钉孔直径对铆接成形的影响

	5. 有头铆钉和无头铆钉的对比
	6. 结论
	参考文献

