BT B 2
20194 2 A

3 K 2% % M)E A B 2% B0
JOURNAL OF TONGJI UNIVERSITY(NATURAL SCIENCE)

Vol. 47 No. 2
Feb. 2019

XEHS. 0253-374X(2019)02-0175-10

DOI: 10. 11908/j. issn. 0253-374x. 2019. 02. 003

RIFFEBSE A MmESERIRE R FRITHH

R, BEFH, B A
(RIS K% +ATREBE, L 200002)

E . BtTdRsh &R 5 b P AR A AR AL 2 B B )
JEE B P B 5 L3 T A A TR RS E) A B 5 A 4, X
HEATE R, KRR Y, PR A A i A b
BEEARLL TR, B EFEESR, KR A R EE
BREERZFI) EE R A, R _E, R A RIC 2 Hr ki
ABAQUS #37 mi #R A4 LG 4 1 10 A FROCEE AL , 510580 X Lb
BUE T A BRITEE R 5 T SE . R, Xof R0 SR AR B
M W AT ST, 15 B AL 18] BE -5 il R B B 5K R,
J » BT R FE R LU AR 3 1B BE 2 85, AT U 2047, 15 21 98
JE LU AN A B B SRR AR 152 7 R B0 S ML AR,

KW fRsh B IKK; ARG KEPTE; A RILO T
J R K SERE LG SR TR B

HESES . TUSL? SMERARERD: A

Experimental Study of Axial Compression
Behavior of Spot Weilding Square Copper
Tubular Component and Its Finite Element
Analysis
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(College of Civil Engineering, Tongji University, Shanghai 200092,
China)

Abstract: The static axial compression tests of spot welding
square copper tubular components were conducted to study the
mechanical property of spot welding components used in
shaking table tests. Several components with two kinds of
sections were designed. It is found that the components were
in elastic phase when they yield, but the change of width-to-
thickness ratio is different. Based on this study, the finite
element analysis models of representative samples was
created. The buckling behavior of thin plate with spot
wielding boundary condition was studied and the relation
between separation distances of welding spots and buckling
coefficient was obtained. Besides the compression of

components with different width-to-thickness ratios and
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separation distances of welding spots was simulated. The
analysis results show the influence of these two parameters on
the mechanical property of components.

Key words: shaking table test; spot welding components;

experimental study; finite element analysis; buckling
coefficient; width-to-thickness ratio; separation distance of

welding spots
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Tab.1 Serial number and size of each component

TI LR R R 5 0 LI Em A, fke e - RIFRE/  WER/
BIMAAT BT AR B — MR A, . o (mmXm)
. N - 1% (Ci1-1, C1-2, C1-3, C14 35X1.5
la.1b E?ZR?@).J—;_(IEJEE%:’ 30 mm, "iﬁﬂ‘ﬂﬂilﬁ%"ﬁ@ 28 C2-1, C2-2 198 20X0. 8
BN 1c PR,
PR
I L 1
a MEAE b AR R ¢ SERFHIHR BRI

Bl SEERERenTrcEE

Fig.1 Processing method of spot welding square copper tubular components
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Fig.2 Diagram of axially compressed experiment (unit:

mm)
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Fig.3 Specimen dimension of No.1 component in

constitutive experiment(unit: mm)
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Fig.4 Specimen dimension of No.2 component in
constitutive experiment(unit: mm)
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Fig.5 Constitutive curve of No.1 material
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Fig.6 Constitutive curve of No.2 material
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Fig.7 Loading procedure of Cl-1 and its loading curve
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Fig.8 Loading procedure of C1-2 and its loading curve

/KN

0 2 4 6 8 10
2%/ mm

B9 Cl-3mEHdRRTH-(IBHE
Fig.9 Loading procedure of C1-3 and its loading curve
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Tab.2 Bearing capacity and displacement of each
component
R i Ry ROTER g REUIHEE
%5 w5 kN i & /kN o
Cl1-1 18. 50 2. 067
Cl1-2 15.76 1. 766
1% Cis 1245 0.836 15,02 1. 425
Cl—4 13.38 1. 031
o C2-1 201 0. 489
2% Co2 493 0.817 3.12 0. 653
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Fig.10 Loading procedure of C1-4 and its loading curve
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Fig.11 Loading procedure of C2-1 and its loading curve
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Fig.12 Loading procedure of C2-2 and its loading curve
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Tab.3 Average strain at the middle of each component

when reaching the bearing capacity
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Fig.13 Assembly of square tubular components
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Fig.14 Distribution of welding spots
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Fig.15 Comparison of computing loading curve and test

loading curve of No.1 component
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Fig.16 Comparison of computing loading curve and test

loading curve of No.2 component
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Fig.17 Buckling form and distribution of Mises stress of

No.1 component
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Tab.4 Comparison of computing results and test results
RN R HBRITo TS R
GRS TR B B B R X TR A PR
RANHE/N A /mm T B /WN 2% /mm

4 14. 71 1. 037

15 15. 02 1. 425
5 13. 38 1. 530
4 4,58 0. 681

25 4,23 0. 817
5 4. 30 0. 699
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Fig.19 Comparison of computing and test of

a A FRITERIAR Y

deformation of components
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Fig.20 Strain curves at middle four faces of a component

E 21 REERRKEAREHNEZEHEENTERBER
Fig.21 Distribution of plastic strain when reaching

bearing capacity
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Fig.22 Distribution of plastic strain of No.1 component
when reaching bearing capacity
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Fig.23 Distribution of plastic strain of No.2 component
when reaching bearing capacity
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Fig.24 Load and average middle part plastic strain

curve of No.1 component
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Fig.25 Load and average middle part strain curve of

No.2 component
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Tab.5 Average middle part plastic strain with different
width-to-thickness ratios

48 T / (mm X mm) R L YA A /1076
20X1.5 12. 33 3691
25%X1.5 15. 67 3282
30X1.5 19. 00 2 062
35X1.5 22.33 1993
40X1.5 25. 67 1482
45X1.5 28. 00 1279
50X 1.5 31.33 397
55%X1.5 34. 67 0
60X1.5 38. 00 0
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Fig.27 Influence of width-to-thickness ratio on

plastic deformation
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Tab.6 Values of y at different o values
YRS AT EE/

0 162. 00 108. 00 26. 39 54,77
4 41.25 27.50 26. 80 55. 62
5 33.00 22. 00 27. 48 57. 04
6 27. 50 18.33 28.23 58.59
7 23.57 15.71 31. 90 66. 21
8 20. 63 13.75 38.42 79. 74
9 18.33 12. 22 41.14 85. 39
10 16. 50 11. 00 42.14 87. 46
2R 0 0 48.18 100. 00
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Fig.28 Influence of ¢ on y
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