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Experimental Research on the Shear Performance of Bolted Connections of High-

Strength Aluminum Alloy Plates at Low Temperatures

SHI Yu'?> WU Yue'? LI Jiang'? XUE Xuanyi'> WANG Jianqiao'>
(1. School of Civil Engineering, Chongqing University, Chongqing 400045, China;2. Key Laboratory of New Technology for
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Abstract: The influence of temperature and edge distance on the shear performance of nine high-
strength aluminum alloy plate bolted connections was studied through low-temperature monotonic tensile
tests. The results showed that low temperatures did not significantly affect the failure mode of specimens.
When the edge distance increased from 1. 0d, to 1. 5d; and 2. 0d,, the failure mode changed from net
cross-section failure to a mixed failure of end tearing and transverse tearing; the ultimate bearing capac-
ity of the specimen was basically not affected by low temperatures. However, when the edge distance
increased from 1. 0d, to 1. 5d, the ultimate bearing capacity of the specimen increased significantly, by
about 100%. The experimental results were compared with the calculation results of domestic and inter-
national standards. It was found that the American standard can better predict the ultimate bearing capac-
ity of the specimens, while the calculation results of the Chinese and European standards are more con-
servative when the edge distance is not less than 1. 5d,,.
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formance

0 3

il

ERILET ORI T RS 6, A RN

B N H BRI R R e H R ks A & & G 0 AR BeAh R E S B A R
PEATIREE RN MBTIRIT R i e R e FF . fEH 0 JE VBRI Pl A O TR R TR R T Al

E—EF 07 W, N RN A HTIT .
B FIE 58 : wuyue0091@163. com
75 B 81 :2024-09-14

© 2026 T &% gyjz.ic-mag.com 285



AT AR R A R A I IR P 5 R BE LR T 5

o P, X T A madsms, me a8 —fhrm
B EER AR T A R BRI 2 5BK, AR
A E =175 °C, MR G S M BHARIR ) = Wee 5 %
WA AT — 8 25 5, B R TR AR T 815 S A 1
R A EEE L. B, Maaaim
1Y = B 4 Oy A AR AR T R TR R i 4 b AR R
b T I B N 2 I IR S R BRI ) A
PERE Rt S W iR 4, AT IR AL M e A
AT I Tz . P, BT B A A iR
B T 2 0 IR UL T BT M AR ) BK EE b 3R O N A
A A () B T LA Ay b T R R S b DX R iR
ARG SRS

HHT, P9 A0 T 89 245 #1855 AR A 4 i
P88 B AT T ORI e M5 . Cai
! .Wang ZEBTRL Cho 25 3 AS [ 84 A1 Fh 28 0B 47 T
I EFE PP T AN [6) LA 2 8500 B84 32 422 B3 IR A
AR MEREAY R . Cai 557 R A AR 3006 0 52
e kL T S X A bR B R R i 2 0 S e,
iy BB AN K T 3 4% B e B AR I i PR ey 8K i i B 7 44
KNG, B I8 30 e B0 3% 4 i B2 9 B AIR 5 v T T AR
LA R} B O AT OC o R AR PR AR T RN
HMFRTE AR A A A R LGS $5 7 X B iR LA
R R A RS T 2 AN 4 A MR AR O 5 0 R T Ok
ML o E T I S a8 A AT B T 43 A S
T 6061-T6 F1 6063-T5 51 G 4 M A X 57 R4 34 42 1Y
AREPERE IR T B A A R R MR 3 R R 5
N7 B R/ W W\ e R T BN E L 52 e = R T S
B A WA AN 5 S R e XUBT 3% 2 1 R 2R PR g L O R
A BRIT 7 gk — LB T AR LA RS R AR AR
S RO AR BNE R SE ), LA AR AR A A A
B AN MR ORE BU5Y O R R 20 i A S
Tajeuna Z'*' Cho %5/ Fl Liu Z&" "%} 6061-T6 £ & 4
i A B 3 2 AT T R g OF R E AL . iR
XoF T B9 45 4 R 5 R RR A  MR R MR R i 4 Y F
e S S AR o P 3 o S I B A B S E o
B 45 i R 5 R RR A A MR M R o R M g
P AFF 9 T A7

T TR 25 4 e X o o B R M ORI R oK H
ik W, DA MO AR R 4 R TR B985, 7 & (Al-
Zn-Mg—Cu) = 58 57 5 4 76 1 5045 0 v g 1 T 3% W
WZ ., AR, BNAM A X T RS SRR
AR T A SE o Kim 2558 1 84 B 3K
5T T 7075 SR 5 A 5 5 IR R 3 09 il R R 2 )

286

FIAE R HLEE , 38 i A7 BR TR 5 1 3 3 A4 1 22 73
Aii A5 AZ TR SE SRR RE A R . SR
SRR A BR O 43 A 7 R AT 5T T o BE R 34 B X
TAO4 B8 & 4 IR R 3 HOR AR BE A9 R W, JF 2
TAO4 B 7 4 MR AR 3 45 R R 5 B THE A 500 Wang
S AT BROTELIL A AT T TA04 57 45 5 IR I
FR R BRPEBE |, B2 A0 T Zp ek i R L AR Y U
DA B A M e 32 i v R A BT ) 7 0 R A st T ik
i LR X T 7 R e R IR E R a0 BT
SR A IR SRR T AR T 5 1 R 4 BF 5
B,

AR SC3E i XF 9 A 7075 BR A A AR F IR R 3 4
P HEAT L PR IE T SR i A g, 45 1) 3 B AN A R
X A A DR XA PR 7R 3 T 1 5 ) R Ot
B 25 % 5 [ N A ALTE B O vk I A SR AT
Xt o

1 R
1.1 MH#HAFHk

SCHBESE A N 2 mm JE Y 7075 GRS A 4
B S TR 7075 48 G 4 AR AR R ) A R RE L KA
ASTM E8"/ %t 47 A 4 A i iz A il fF 2E A7 8% 3, ik
PRSIV AR L O I BORE o 22 PR T IR0 A 1 L i
T B 145 20, -30,-60 °C, 34 R B K . AAMIK
EEETEE T 2P 0R M, FRTRET 34
AT

AN TRk BE R 48 A 4 A 8 g ) - I AR i 2 n /] 1
7R b P IR g 25 R S B L AR 1, o 7o
T B2 L E Ry SR o IR G R (BB A% R A Ry
0. 2% I X5 B B9 12 1) f, i BT B ok L &, AR
N7 o

0 1 1 1 1 1
0.00 0.03 0.06 009 012 0.15 0.18
AR
Bl 1 OREREE T 58 G 4 R s -1 2 fh 28
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Table 1 Material property test results

T/°C E/GPa J/MPa f./MPa & 1%

20 68.48 445.07 532.58 11.60
=30 69.52 462.34 551.99 13.65
-60 71.46 474.29 559.59 12.32
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Fig.2 Schematic diagram of the specimen
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Table 2 Specimen parameters and identification numbers

IR T/°C e,ld, e /d,
$520-1.0 20 1.0 2.0
$8-30-1.0 -30 1.0 2.0
8S-60-1.0 -60 1.0 2.0
$820-1.5 20 1.5 2.0
$S-30-1.5 -30 1.5 2.0
8S-60-1.5 -60 L5 2.0
$520-2.0 20 2.0 2.0
$S-30-2.0 -30 2.0 2.0
8S-60-2.0 -60 2.0 2.0
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(a) SS20-1.0 (b) SS-30-1.0 (¢) SS-60-1.0

(d) SS20-1.5 (e) SS-30-1.5 (f) SS-60-1.5
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Fig. 4 Failure modes of specimens
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Fig.5 Load-displacement curves of specimens at different

temperatures
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distance conditions
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Table 3 Ultimate bearing capacity of specimens kN

A4 W MRR#ET P i WK P
SS20-1.0 13.17 SS-60-1.5 27.71
SS-30-1.0 13.58 SS20-2.0 26.88
SS-60-1.0 13.87 SS-30-2.0 27.36
SS20-1.5 26.36 SS-60-2.0 28.17
SS-30-1.5 26.97
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Fig.7 Variations of ultimate bearing capacity with temperature and

edge distance
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Table 4 Comparison between test results and calculation results from various standards
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