28 B 11
Volume 28 Number 11

PEHRERFR

The Chinese Journal of Nonferrous Metals

2018 4F 11 A
November 2018

DOI: 10.19476/j.ysxb.1004.0609.2018.11.13

HSEERAEESEMRIN I RIRT 4R

Moo/, Iom? ok ok, MmEn, EEE]
(1. FEERAE A PR AR (E M EET AR AR, FERt 211100;

2. School of Electrical Engineering, Ecole Supérieure d'Electricité, Rennes 999019, France;

3. FE RS MEESEE TSR, Kb 410083)

B F: RAHATHEAK AA8030 & F NSl Gk, FH ABAQUS 17 FRITH /XS AL Bt He sk 1 [ e
BEATR, ST AL A R N I3 0 AR o G5 SRR BRI R B A I b, & BB IR N W B T
AE R PRI (Rt 5~25 MPa), 5 KAEGARARY . Fiob, i i A i 00 A S AR I AR A R A
B, FIF ABAQUS A FRICHMXHZIEFEREATHGI, B8] T 5SS E ) & AR AL M2, I TS 2R E

ANFIRL AR K G A e
XA A e
YEHS: 1004-0609(2018)-11-2274-07

NPUE AR I B0 8 VP E B T — R R R I
& H; B BRUERL; AR
RESES: TG146.2

XHEkFRERE: A

i A AR G H R AR f A, AE R ) TR
R CEBERMEH . TER, BEEWNIRIZ3 5)
KARGHRIE =, “ LLRARER” o B i Tk ok i
S TR A LS B T LMGR AR, PUiRAR
AeZe, ARERISAT— Bt A )5 2 th I R G AR AR T 3 84k
PR AR A A B PR RHE K, 3 T A S AT 5 e 4
4. A SBRBEHACHEASNER L, Edn
MEEITCRAEF R P IE T2, E4EFa S ottt
MRTHE N, PUFBMERE B I RIESE R, WAEE
AMERBFUATIRAS R N R

A 8000 #4145 & & 46 45 1 (ASTM) H1
AAB030 Al AAB176 Z&4aA & s SA A LS .
Gt X BEIE . B SLISE N T L Z 2% 8000 R 4H
B A E RO L, TR ) R ]
AR, A E R DA G T2 S R
EHISETT TN 8030 #HG AT HIVEREIET T A 742
HEGHE I, SRS R, B TS
SO L SR A, BRI S A AT H R AR AR )
DA, 5 SARIIEAEEREE R A . BRI
NI U2 H St E 2 AR A & SR BTG AR M ik
ITRAE 7. BN 58685 FRRENELSE S
HEZ KRG T, ULET H IR A PGB ae e

ZE MR S Bl AT R A & R B IS HER S A IR LR
Do ARG B AT A I 405 ANHEAT R vl
BN T2, KA ABAQUS HRTHMHHIE
Phb sk e RAR G &Y ARRIR ) 204, B
BATIROL N B52 S1H6 00, 9 sl BRI P
AR SRR T . RN, T AR AL R )
TGP, LRI A 6 ST AR, A
I ABAQUS A RITHAF X KBTI BT, Adpkt
AR P RE PRI Y 2y BT $R A3 — 4 T 7 SR PREE 1K) 59

B R 4 LN A1-0.8Fe-0.15Cu-0.06Zr
G, KRR EESEE, RIMBEH, FERE
M, &R . A B SN AAS030,
I EHESLNAT, gt SR E RS AL
SEH % R B S A TR . A SR F IRIS
Advantage 1000 25 BS54 i+ & S 6 A0 7 R
W, RWME 1R, BEERESARNERRDT B
SRS AKEREBFEHBE G SRS T, XA
TR (A 7S %) e e e 5 4 BB TN 5 B S e 42

HEWH: EHFXHMAFSMBB RN [FH5E AR 25 S BB (51474240)

WHSHHEA: 2017-08-24; &iTHHA: 2017-11-17

BIEES: By, PIgEF LREM, it HiE: 025-81093592; E-mail: chenguancsu@foxmail.com



28 A5 11

MR, S HUERETIRRG B AR ) B AR T R 2275

®1 Moy

Table 1 Chemical composition of aluminum alloy

Mass fraction/%
Element
Al-0.8Fe-0.15Cu-0.06Zr AA8030
Fe 0.79 0.43
Cu 0.13 0.16
Zr 0.08 -
Al Bal. Bal.
Others <<0.10(total) <<0.10(total)
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Fig. 1 Schematic diagram of compression type fitting (a) and
finite element analysis model (b) (1—Fittings; 2—Aluminum
alloy cable conductor; 3—Inner hexagen die of hydraulic

clamp)
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Fig. 2 Stress and displacement distribution diagram of finite

element simulation: (a) Mises stress; (b) Axial displacement
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Fig. 3 Displacement simulation of endpoints of aluminum

alloy cable conductor during pressure process
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Fig. 4 Stress distribution on interface of compression of
aluminum alloy cable conductor and fitting (D—Aluminum

alloy cable conductor; G—Fitting)
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Fig. 5 Axial stress distribution of aluminum alloy cable

conductor after compression
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Table 2 Nonlinear fitting parameters of creep curve

Temperature A n m c

90 C 4.054X107°  0.3279 —0.8559 —0.1626

KH ABAQUS A FRITH AR b3 40 I 5 A8 1 5
BEAT A7 FASAUTT 5o BRI A SCRE P T AT AR DA R
(RIS AR TR AR I, AU R R 2R 1) 1/2 ~F 1,
F A BR IO RE AT P T R R ) IR A2 b A
PR TCAS LT B (1 EL A i R0,

1) MEMEFIAA], SPERLE(90 'C)N 55 GPa, H
FAtt N 0.3,

2) RN b il i, B0 NERA S
Mr2b, #HATEinE, BESN 45 s, 32BN Visco
WL, TR 4T, BFEH 24 he

3) PR AN 172 ~F- 1 PRl e SRR H, f
TR N 76 MPa JE 7

4) HIR TR KA 0.4 4 RFT.

Bl 6(b) BTz T () i A8 i 72 1R A R oAbl i

Brooe, S5 HVSERE R EG BADRLN /) R AR M e 2277
N
e
e
o
5
Q
0.1y e Creep test curve
— Equation fitting curve
0 5 10 15 20 25
Time/h
0.400
X
2
s
a
8
Q
0y Creep test curve
— Equation fitting curve

0 5 10 15 20 25
Time/h

Bl6 HUHSEH] S4B H AR AN R AL h 26 (R 0f Ee
Fig. 6 Comparison of different creep curves of compression
type fittings used for electrical connection: (a) Equation fitting

curve; (b) Finite element simulation curve
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used for electrical connection
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Material stress and creep property of
compression type fittings used for electrical connection

CHEN Guan', GUO Shao-xiong %, ZHANG Bing', YANG Rong-kai', TANG Jian-guo’

(1. Nari Group Corporation (State Grid Electric Power Research Institute Corporation), Nanjing 211100, China;
2. School of Electrical Engineering, Ecole Supérieure d'Electricité, Rennes 999019, France;

3. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The performance matching of aluminum alloy cable conductor and metal fitting is very importto the
compressive quality of electrical wiring. Using the currently common AA8030 aluminum alloy as cable conductor, the
compression process of the electrical wiring connection was simulated by ABAQUS finite element software, and the
stress distribution characteristics of the material used for compression were analyzed. The results show that the radial
stress of the fitting is significantly higher than that of the aluminium alloy cable conductor by 525 MPa, which is more
prone to creep deformation.In addition, the creep constitutive model of the material was established by short-term creep
test. This process was simulated by ABAQUS finite element software, the consistent with the test data of creep curve is
obtained. The method can calculate the long-term creep property of the material under different stress, which provides an
accurate and fast method for quantitative evaluation of creep materials.

Key words: AA3003 aluminium alloy; fitting; compression type; finite element simulation; creep
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