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Shear Capacity of Aluminum Alloy
Connection with Diagonally Arranged
Bolts
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Abstract: Five shear bearing capacity tests on aluminum
alloy connections with diagonally arranged bolts were
conducted, confirming the uneven distribution of internal
forces among bolts. The influence of parameters such as
diagonal angle, bolt spacing, and material properties on
the internal force distribution of bolts was studied through
parameterized numerical analysis. The research results
indicate that the shear force shared by the most
unfavorable bolts can reach 180% of the average shear
force. Based on the experimental results and numerical
analysis, the formula for -calculating the maximum
internal force distribution coefficient of bolts was

obtained through fitting.
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Tab.1 Detailed information of specimens
RS/ mm [V -
w5 0 ) T e BERBSY Now/ KN
€] 2 ) 22 2 4 ty m n 7 S
LJ-1 45 15 40 10 50 30 12 8 180 3 4 5083-H112 A2-70M8 | — [ #Rimipilkr  222.65
LJ2 45 22 50 12 40 20 8 8 144 3 4 5083-H112 A2-70MI10 [ — [ #Rim$ilkr  115.60
LI-3 60 20 40 15 40 20 12 8§ 150 3 4 6061-T6  A2-70 M8 Il — I #imHulr  404. 36
LJ4 60 25 50 20 40 30 12 8 180 2 4 6061-T6  A2-70 M10 [l — Il #milr  481.09
LJ5 45 40 50 20 5 20 8 8 280 2 6 6061-T6  4.84t M8 YL B W 218.81
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Fig. 3 Design of the test
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Tab. 2 Test result of material performance

A E/MPa f,,/MPa  f,/MPa o/ %
5083-H112 64 711 183. 00 385.13 29.91
6061-T6 61 704 240. 46 350. 59 15.16
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Fig. 4 Stress-strain curves of aluminum alloy
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Tab.3 Test result of specimens
RIS/ %
P L3Ny N,/kN Ny /kN N /kN N, /kN N, No N,
lVUBk ]Vest 7\[ est
Li1 T — 1 i 526.52 222.65 793.98 674.75 136 —34 —22
L2 T — 1 b 221.95 115. 60 412. 24 314. 27 92 —46 —29
L3 11— I Az by 484. 10 404. 36 486. 39 446. 26 20 —10 8
LI-4 SEll — T #imr 258558 563. 00 481.09 587. 60 530. 90 17 —13 6
LI5 ISR Y I 279.91 218.81 297. 60 297. 60 28 —6 —6
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Fig. 5 Failure modes of specimens
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Fig. 6 Load-displacement curves of specimens
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Fig. 7 Load-strain curves of LJ-1
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Fig. 10 Comparisons of load-displacement curves
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Tab. 4 Comparisons of ultimate bearing capacity
between the numerical model and the

experimental results

N, / kN N, (Bl

= “'u ) _ 0
B wpan N
LI-1 532.35 526.52 1
1LJ-2 236.20 221.95 6
1.J-3 456. 36 484.10 —6
1L.J4 523.76 563. 00 —7
LIJ-5 283.61 279.91 1
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Fig. 11 Simplified model of connection with

diagonally arranged bolts

4.2 RIZBEEZIZRA DS EME
TE SURISE SRR T HE TP S 1 HE j 5 BRI PN o0 B
EX Y]
ky=nV;/V 3
Kb VRS CE SRR YU EAYSY )5 Vo i

STYTH LB A SR B 2

P12 o — A B 3 HE4 H13% 12184 i)k A2 4
TCEASE Y Y 3 A P9 g 73 i 2R BB 10 B 1 A8 f il 2k
A UAE e R ke 52 S0+ AN ) Bl
A INBAIAZIE K, IR 52 1 or B B TAeE L (EA)
FAAE—EMAFIIBLGE . 0T K AN [ R AR A 7
ARE RS, 15 SR A% A 7 70 Be ) — ABCRL < 7 )
— B v, P AR A 52 T BRI R R A 52
/AN 5 LT S 0 R A T S TR A I R 14 A2 )
R, R 2% A IR 2 F1 880N fE ] —HFIR
fa, P R A 52 1 KT R R A, LA A Ak B A Y
Z IR T BRI A5Z T . BRFEN ) Bl AN
K18 o, Horh R IR R R Z B 5 1, N, R
o HE BRI N

1.6

{3i %%/ mm
12 A ASE R sk
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Tab.5 Geometric dimensions of analytical model for bolt internal force distribution parameters
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Fig. 14 Influence of maximum internal force distribution coefficient on each series of models
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Tab. 6 Coefficient value for calculating the maximum

bolt internal force distribution coefficient

i B B Bs Bs Bs

A4 3.062  0.215 —0. 345 —0.111 —0. 144
B4 2.584  0.219 —0.411 —0.047 —0.109
CH 3.134  0.112 —0.295 —0.159 —0. 148
D 3.046  0.120 —0.302 —0.330 —0.110
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Fig. 15 Error distribution of fitting calculation for-
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