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Abstract: Aiming at the status that the research on geometric parameters influence factor of
aluminum alloy TEMCOR joints was less, a geometric parameter model was established based on
the test piece PS1 and the general finite element software ABAQUS, and the influences of
geometric parameters on the overall stiffness and deformation performance of disc joints were
analyzed. The results show that when the plate thickness of aluminum alloy TEMCOR increases,

the flexural capacity increases with small amplitude and the overall initial stiffness is not obvious;
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when the section height increases, the flexural capacity and initial stiffness of joints increase

linearly and improve more obvious; when the thickness of the box web increases, the flexural

capacity and initial stiffness of joints increase with large amplitude; the initial stiffness of the limb

type member decreases slightly; when the thickness of I-shaped web increases, the flexural

capacity of the joint and the initial stiffness of the limb shaped member are improved; the initial

stiffness of the box member is linearly reduced; when the thickness of the box flange increases,

the flexural capacity of the joint and the initial stiffness of the box member are improved

obviously, but the initial stiffness of the limb type member is less affected; when the thickness of

I-shaped flange increases, the flexural capacity of the joint and the initial stiffness of the box

member are improved; the initial stiffness of the limb type member is linearly increased.

Key words: aluminum alloy shell structure; TEMCOR joint; flexural capacity; global stiffness;

deformation performance; parameter analysis
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Tab.1 Main Geometric Parameters of Specimens
WA R A2 h/mm t./mm t¢/mm tp/mm BE
4 550 10. 0 12
PS1 16.0
T8 550 11.5 14
A 550 10. 0 12
SP2~SP5 13.5,18.5.21.0.23.5 AR B 5 )
T 550 11.5 14
gl 400,450,500, 600 10.0 12
SP6~SP9 16.0 TR I A R
T 400,450,500,600 11.5 14
% #1 550 5.0,7.5,12.5,15.0 12
SP10~SP13 16.0 TR AR BB 1 B i)
T 550 11.5 14
% #1 550 10. 0 12
SP14~SP17 16.0 TR U B 14 5 )
TR 550 6.5,9.0,14.0,16.5 14
% #1 550 10. 0 6,9,15,18
SP18~SP21 16.0 R TR 4 3 2R U5 B 11 5 1)
T 550 11.5 14
% 71 550 10. 0 12
SP22~SP25 16.0 I 70 o 3 % R 1) 5% W)
T 550 11.5 11,17,20,23
2.0r 1.72r
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Fig. 6 Effect of Plate Thickness on Flexural Capacity
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Fig.7 Effect of Plate Thickness on Initial Stiffness



20 EAMFE TRFR 2019 4
®2 FAEATR BRI ERENFHENE
Tab. 2 Flexural Capacity and Initial Stiffness of Specimens with Different Plate Thicknesses
W 5 A/ mm 13.5 16.0 18.5 21.0 23.5
ik )y /KN 1572.17 1677.03 1626.76 1702.55 1671.77
AR AR/ % 0. 00 .67 —3.00 4,66 —1.81
FEARFF R IR WU B /(KN » m = rad ™ 1) 29 469. 03 30 319. 62 31 040. 52 30 523.03 31 592.76
LT P00 B T 8 i/ %6 0. 00 .89 2.38 —1.67 3.50
CAGTF R GR NI E /(KN m « rad™ 1) 22 205. 00 23 308. 00 24 228.32 23 585. 16 25 070. 43
TAVFF R e DB B R BE /6 0. 00 4,97 3.95 —2.65 6.30
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Fig. 8 Effect of Section Height on Flexural Capacity
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Fig. 9 Effect of Section Height on Initial Stiffness
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Tab.3 Flexural Capacity and Initial Stiffness of Specimens with Different Section Heights

AT 5 B/ mm 400 500 550 600
B85 & # S /kN 1211.38 1370.68 1 526.75 1677.45 1 801.65
IRE SRR/ % 0. 00 13.15 11. 39 9.87 7.40
FFTAE W RE R BE /(KN « m » rad 1) 15 442. 22 20 238. 14 24 840. 91 29 910. 63 36 645. 71
A6 TR 400 0 W R R B/ 6 0.00 31.06 22.74 20. 41 22.52
CHFTF 9 GG M /(KN » m» rad ™ 1) 12 452. 38 15 631. 58 19 436.76 23 420. 00 27 862. 83
AT e B 8 /Y6 0. 00 25.53 24. 34 20. 49 18.97
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Fig. 10 Effect of Box Web Thickness on Flexural Capacity
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Tab.4 Flexural Capacity and Initial Stiffness of Specimens with Different Box Web Thicknesses
K6 750 16 B JEL B/ mm 5.0 7.5 10. 0 12.5 15.0
P 7k 3 F1 /kN 1 230. 85 1459.19 1677.45 1711.93 1726.52
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Fig. 12  Effect of I-Shaped Web Thickness on Flexural Capacity
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Tab.5 Flexural Capacity and Initial Stiffness of Specimens with Different I-shaped Web Thicknesses
TR AR B/ mm 6.5 11.5 14.0 16.5
B & #k 1 /kN 1 403. 10 1592.81 1 676. 85 1697.67 1714.99
R KR/ % 0. 00 13.52 5.28 1.24 1.02
A TUAT PRI AR /(KN » m » rad™ D) 31 114. 89 30 340. 91 30 098. 74 29 961. 88 30 007. 50
S5 TR RT 2200 T TR R 8 K W E / % 0. 00 —2.48 —0.80 —0.45 0.15
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