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Research on Connection Performance of
Shape-Memory-Alloy Pipe Joint

GU Fan ,SONG Jingrui ,HOU Yuxin,ZHANG Ling

(School of Civil Engineering, Shenyang Jianzhu University , Shenyang, China, 110168 )

Abstract; To study the connection performance of SMA pipe joint for providing the reference to
SMA pipe connector design, the axial tensile experiment and numerical simulation by ABAQUS
were carried out, which based on the SMA constitutive equation proposed by AURICCHIO. The
numerical simulation result shows that with the increase of interference amount or the increase of
the wall thickness of SMA pipe connector,the radial stress on SMA pipe connector and connected
steel pipe increases,besides the ultimate axial tensile load of SMA pipe joint increases. In addition,
the stress concentration occurs on the end of SMA pipe connector in contact with steel pipe. In the
process of SMA pipe connector design, it is suggested that the wall thickness of SMA pipe
connector should be equal to that of steel pipe,and the interference amount should be controlled
within 0. 055 mm. Moreover, the ultimate axial tensile load of SMA pipe joint can be improved by
means of increasing the axial length of SMA pipe connector.
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Table 1 Geometric parameters of SMA pipe joint specimen

SMA il & BTN
%1 o ; N BeA b, A/
_mF e wes  wIE/, PRENG BNE/ MR AR BERY m o
mm mm mm mm mm mm mm
i1 41.2 37.1 2.0 36.55 36.88  34.88 1.0 0.110 0.165
2 41.2 37.1 2.0 36.55 36.78  34.78 1.0 0. 160 0.115

v Fis = SMA FIEERY RGN - SMA FIEERMY RN

STEATAIE =0. 5 x (SMA 4538 849

SMA 3 A AR TR A

RIREINTE - BATAME) i iR = 0.5 x (HAFHME - SMA EE A TR AT NAR) .

1.2 i3I iE
SMA AT 1 Sk 3% 45 RE U0 2 455 P T

73 : SMA EE Sk il 18 505 A SMA &
TE K T 1) P A
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Table 2 Material parameters of SMA pipe connector

WAL WMEREEL/GPa AW RN SI/MPa HUBEEL/ (MPa-C 1) MBI &) SEUWEL 1p/C
S =520
E, =55 7= (‘i“) =8.0 0.067 600
M ok =750 s '
0.33 oSy =550 s
E, =170 %y =200 (6—“)U =13.8 0.067 600
oS, =520 '

2.2 HEEBLERS5SH

TE SMA B Rl b il ge b i1
13 2 A% B Bl 1 A ey 285391 R 4.2 KN
3.0 kN;7E SMA %38 423k A 1w P B A U
B 1 2 BB e far 2 43500 R 3. 95
kN 2. 96 kN, %2538 6. 3% 1.4% .
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Fig. 6 Radial stress contour plots of SMA joint
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Fig. 7 Circumferential stress contour plots of SMA joint
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