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Abstract

7 series high strength aluminum alloy rivet is an important connector to replace 2 series alumi-
num alloy rivet in the future, and has a broad application prospect in the aerospace field. Consi-
dering the current situation of large-scale application of automation technology in the aerospace
field, it is necessary to improve the structure of 7 series high strength aluminum alloy rivet to
adapt to the application of automatic drilling and riveting. Through experimental research, the
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adaptability of the improved rivet in the riveting process and its reliability in mechanical proper-
ties are verified, which lays a technical foundation for the standard formulation and application
promotion of new materials and new structure rivets.
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Figure 1. Schematic diagram of 7050 chamfer rivet standard
1. 7050 B A InETAnE R R E
Table 1. Standard chamfer size of 7050 (Rf) (unit: mm)
Fe 1. 7050 #REE AR RF (B4AL: mm)
HIET AFRER 2.5 3 35 4 5 6
d FEAR R 25 3.0 35 4.0 5.0 6.0
W PR A 22 +0.10 0 +0.15 0
HEAR T 4.6 5.3 6.3 7.1 8.8 11
D1
W PR A 2= +0.24 +0.29 +0.35
" HAR T 1.6 1.8 2.1 2.4 3.0 36
W BR A 22 +0.20 +0.24
r max 0.2 0.3
R P4 25 2.9 3.4 3.8 4.7 6
Rf+0.2 0.75 0.9 1 1.2 15 1.8

Figure 2. Specifications for 100° countersunk head ¢2.5 rivets and specifications for 100° countersunk head, semi-round

head ¢6 rivets

2. A& 100755k 2.5 YIETANFAG A 100770k, H[ESk 06 H1ET

7050 HIEHET LIS I 02,51 03 94 5. 96 T, EEUE NN RS BEA T AR L6 R 1

B, FLAR AT K B 4 A BTSRRI E N 92,5 X 13, 96 x 28 AN, HBGAIEAN [F Sk RVANAT S BT AE A7
FERIZES, @6 MURENET LRI 1007 TOk AN B Sk PRl S5 G OE] (AT SEbR o0, Bt ik e =44
BHERUE A MEL + 2A14-T6, #4545 ZL205A-T6. 2A14-T6. 7050-T73 PUAbAAL, Hrkbxt “E &k +
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Table 2. 7050 common rivet verification scheme (unit: mm)
= 2. 7050 E@EHNFTHIET R (BAL: mm)

g . sk e E A1 2
SEME +2A14-T6  #45 ZL205A-T6  2A14-T6  7050-T7451 Ji:f
HE1L v
E Y . N
o 100973k 25x13 9+0.2
%3 Tk N
LEX! N
HES v
HE6 . N
100°913 6 x 28 19+0.2
S 7 Uik J
EX: N
HE9 N
HE10 Y
o [5] 3 6 x 28 19+0.2
HE 1L Il N
HE12 N

SRk . BLAR. BIETENERE A ot Bk ELAR IE SR Bk BRI iR KA S S/ IME 1P 3
B BekmBEEARA BN E 3 REBCFAME. SRR % 3, Brbbkl 7050 15T HHEE e R 47, RUAIA ]
PEHIFE RGN, BB 5 TE L. TR 1~T7 % 4 N ¢2.5 x 13 (100°i3k) ¥ 7050 AR M 814 5 2 A4
Bl +2A14-T6, #45. 2A14-T6. 7050-T7451 #EAT ik 8pdeialie:, DLIE] 3. 779 5~77% 8 4 ¢6 x 28 (100°
VUK EIHAET S EAME + 2A14-T6. 4545, 2A14-T6. 7050-T7451 BEAT IR R0, WK 4. %R
O~J7Z 12 N 6 x 28 (LK) 5EAME + 2A14-T6. #4H. 2A14-T6. 7050-T7451 AT A 1R 56,
WL 5,

Table 3. Excerpt of riveting test result record table (unit: mm)

3. PMERAR L RICRFRTIEERL: mm)

AL R e S EHE REEE  BkER BkEE SEESENR
HR ias) A (mm) (mm) (mm) B
1 9 37 1.3 TCBEL
2 9 38 1.1 TEHLL
3 9 36 1.2 ToHLEL
a1 4 25x13 SR + 9 37 11 TR
5 (100°%T3%) 2A14-T6 9 36 11 Tz
6 9 3.7 1.2 TEHLL
7 9 3.7 1.4 ToHEL
8 9 38 1.3 TEHLL
L 89 6 x 28 19 9.3 3.3 TeRar
HE 12 % CEIR) 7050-T7451 1o 03 2y S
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91 19 9.2 3.2 ToHLL
92 19 9.2 3.3 TBLLL
N 93 6 x 28 19 9.3 2.9 TBLL
THE12 o CEFIS) 7050-T7451 19 68 31 Fa.
95 19 9.3 3.1 TEBLEL
96 19 9.1 3.2 ToHEL

Figure 3. Scheme 1~Scheme 4 Appearance of test piece after riveting. (a) ¢2.5 x 13 (100°) riveted with composite material
+ 2A14-T6; (b) ¢2.5 x 13 (100°) riveted with cast aluminum ZL205A-T6; (C) 2.5 x 13 (100°) riveted with 2A14-T6; (d)
2.5 x 13 (100°) riveted with 7050-T7451

3 ARIL-ARAIERRAINI. () 925 x 13 (10077K) 5EEMRL + 2A14-T6 H#E; (b) ¢2.5 x 13 (100°77TK)
54548 ZL205A-T6 $i13E; (c) 2.5 x 13 (100°37L3k) 5 2A14-T6 §M4E; (d) 2.5 x 13 (100°3713k)5 7050-T7451 §iE

(© (d)

Figure 4. Scheme 5~Scheme 8 Appearance of test piece after riveting. (a) 96 x 28 (100°) riveted with composite material +
2A14-T6; (b) p6 x 28 (100°) riveted with cast aluminum ZL205A-T6; (c) ¢6 x 28 (100°) riveted with 2A14-T6; (d) ¢6 x 28
(100°) riveted with 7050-T7451

4. FRSHRSIMERIKAING. () 96 x 28 (100°7K) SEEMHK + 2A14-T6 HHE; (b) 06 x 28 (1007 k) 54
8 ZL205A-T6 $il3E; (c) ¢6 x 28 (100°3713k) 5 2A14-T6 §I3E; (d) 96 x 28 (100°37T3k)5 7050-T7451 HMiE
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Figure 5. Program 9~Program 12 after riveting test piece appearance. (a) ¢6 x 28 (half) riveted with composite material +
2A14-T6; (b) 96 x 28 (half) riveted with cast aluminum ZL205A-T6; (c) ¢6 x 28 (half) riveted with 2A14-T6; (d) ¢6 x 28
(half) riveted with 7050-T7451

5. AR OHR RIEEEIRXAIU. () 06 x 28 (FEK)SEEMEL +2A14-T6 H14%; (b) 06 x 28 (FEX)5%A
ZL205A-T6 §l45; () 96 x 28 (EESK) 5 2A14-T6 4PE; (d) 06 x 28 (R [Ek)5 7050-T7451 4P
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HRZENE R
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FISUERCR RTINS 160 (G ECE AT B MRS (o ] A% (] 6), 1465 XK 41ET o4 x 16 7050
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Figure 6. Rivet forming diameter and height
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Table 4. Rivet hole diameter, forming diameter and height size requirements (unit: mm)
= 4. PETHEETFLER. RBEERSERTERERAM: mm)

YETHRZd 4
AR .
PETHLER WEE + 0::12
HEAR .
AR .
SRR &BEE% 120.24

Figure 7. Locate the riveting test piece manually
7. RARRIMETRENFIIHER R

Figure 8. Riveting test piece was prepared by servo riveting machine
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Table 5. Comparative test results of chamfered rivet forming (unit: mm)

5. EIAIITREXT LRI R(ERA: mm)

SRR WA WAL W2 WES WH4 WHS Ml %
BekmE 5.6 5.7 6.2 6.1 5.9 5.90 0.052
gﬂé Eﬂlﬁg BekEAR 25 2.1 1.9 1.8 2.6 2.18 0.102
Bk HRAFH 7 R 7 R I \ \
P Bk 6.4 5.6 5.6 5.8 6.2 5.92 0.050
Egﬁ Al HEkEA 26 18 20 22 23 2.18 0.101
2B, 7 7 7 7 7 \ \
Bk 6 6.2 6.1 5.9 5.9 6.02 0.049
Sﬂ 2 E“lﬁg BekEAA 2.1 2.2 2.0 2.4 2.2 2.18 0.100
Bk HRAFI 7 7 7 x 7 \ \
J Bk 6 6.1 6.1 5.8 6.2 6.04 0.046
E;é Al HEkEA 20 22 23 21 23 2.18 0.098
HEFH 7 7 7 7 5 \ \

5. BUAR 7 RINERE RS SEAIMITHFMEE LKL

18] A 0T 7025 M R LU A8 3 B A T30 R 30 £ IS RO BNAT Y 5 0 2 PR R AN 22 R AR IR TS o K 40 AN
AT ZFAd X R, rnlleikge 268, Bimisal. KA S, T 2 8Edx. F LY
1R R A 0 e e . T LR e R R A AT e s B Sh BB 1. B3
Breeh B A R A AR R BIHLEAT I . 89D BRI A Instron 5985 J7REIRIGHLEEAT[9], LI
9, BRI W 100 B 11, BIPRRIeEEaR A WA 120 &4 13.

Figure 9. Instron 5985 universal testing machine
9. Instron 5985 7 &EIRX LA

Figure 10. Shear test riveting photograph
B 10. SEYIAIe SRR A
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Figure 11. Shear test the specific size of the riveted test piece
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Figure 12. Photo of riveting for pull out test
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Figure 13. Pull out test the specific size of
the riveted test piece
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Table 6. Comparative test results of mechanical properties of chamfered rivet (unit: kN)
2 6. BRI HFEMEEXT LRGSR (B AL kN)

R ey BESH RA 1 #AAF2 RA3 ®HAF4 #AAS ¥ HE
FTapEey M RL2 3.95 4.04 3.97 3.96 3.91 3.97 0.002
b A5 £ 3.99 3.94 4.07 4.06 3.99 3.99 0.002
Frapss  EARL2 5.35 5.95 6.39 6.09 6.07 5.97 0.117
57 A5 £ 5.36 5.99 6.48 6.08 5.97 6.01 0.115
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& 24 {8l 4 R1.2 4,01 3.99 3.98 3.87 3.95 3.96 0.018
v AE A 4,15 3.98 3.92 3.95 4,05 4,02 0.016
E Zh 3£ R1.2 6.05 5.89 5.90 5.85 6.06 5.95 0.115
Jii 71 e 6.12 5.93 5.99 6.05 5.96 5.98 0.116
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