EARVIE I AR S § =S Vol. 34 No. 5
2019 4F 10 A JOURNAL OF EXPERIMENTAL MECHANICS Oct. 2019

XEHS:1001-4888(2019)05-0759-08

it FR s E IR HRB40OE 5
800 17 IR IR TR 5

R, lAS, EEY, EE, KEX, ¥5%

PR EARR TR, TR K S 2E T MELALEE, U RIEKS TREEEGALRE. T 530004)

#E . *F HRBAOOE 4 42 3 & 35 fb | J /5 48 2K Ao J8 305 2240 BT AE A T 69 ) F4T A RAT T KB
FFF AR 0.3%.0.4%.0.5%.0.6%.0.7%.0.8%.0. 9% F 106 N\Ak x4 2 % #& 4+ HRB40OE
7B XA e 100 R 35 E PR B AT L P30 JG e b i A0 BAT L B R L, KB R
SATRA L HEER A B AL AL HRBAOOE 4RA7 10 Bl B A B B X FA R R DA 8 hA R T
M, 2 ILYE SR BRACH M, B A B T IR @ AR 64 3% K, PB B ol AR ST PT A IR R R TR D
HRBAOOE 4R A& R B 5 E @ JA 3R 5 b 1o ib Jp AR S 3 LT I, T & 29 4 3% ~8 00, R IR &
A AW TR IR K WE 0 3 KM 3 K KA TR R K ke g R A A e B R A PTR B . B R
A AP AR ARG M R M RAB LS R AN R R, BREHRANEIARAILT &, 8030
Ay SR FEVE BT S B G B I R R AR BT o b ey W R 2 K e BT b B KA TR R B EE AL,
Wi A2 ) PR AR R P EXME R EAESZAABRDIE

KR AAEH; HRBAOOE 4R ; ARACAT A ; W= W2k B B

HESZES: 0344.3 N ERFRIRED: A DOI: 10.7520/1001-4888-19-016

0 BlE

B A3 1 U5 L 25 K A AR ST e 22 52 A A TR W L B BB 2 3800 o 22 0 5177 TR O - 45 A Ak Tl L T
PEARZS B S A A3 AR TR B0 L 8 28 B 0 A BB R AR IR X JHE 8 52 25 R Ml 3% 484t A T I 19 0 2245
AR o A0 R AR IR AR U 0 45 K 2 st R A P S AR AR R A AT 4 T PEAL L O T AR A
P B . 455 AT IR ACE RIS 20 R B SRR T/ NEAR PR REA
{807 =R HEBL R B AR . Bl 22 D R R R B9 24 Jie LA RO B T S0 22 A PR RN R S 1B 45 AR 1 %5 )8
LR — 2822 8 IR A0 4 P AR R AIME B A 0 S = i B Fbn . e Ge 4t 2l ad 22 VE
TR R R Y AR R RO T AR M R B i AT IR BT H AR . R A I R L 45 4 B 4
P MR35 5 45 0 de R BB I (BR8] A2 8% A sl S 1k R 80 =22 ) B AT 43 DT B 5 &8, IR e e )™ 3z 1o
TEH L ARTEAL . IR, S5 40 B R VB VR ALY BoA 25 B S5 A 7 3 J 11 S ams 1 T i RARBE AR I, BA
— B B SR BRPEN L PR A BT R R SRR R TR e 2 3l A 4 R AR DG 3R N B A R AR 1 R
INEL T BB 455 A0 A B AT R S R T PR R L AR A TRAN R e A TAE RS . T
TIEB A IO 7 2 RO A Y A WL ZH AR A8 A L TS TR I A ) S i o P A A 0 1 B SR PIL ) e A O L R

*» YR B 2019-01-19; {€E B H: 2019-03-22
E&TH: HEKARRFEETH (11472085,11632007) )7 V5 5 5 S50 % R G MW 8 00 H B2 0 (2016ZDX07) . J PHHE T W H
(2019KY0003)
BIESE: WAFEQI79 ), B 4 ., BRI AR TR 2 BOW 12247 R 58T .
Email: changyj@gxu. edu. cn



760 O N (2019 4F) 55 34 %

(50 Ab S 0 25 5 RS 9% 57 M RE B AR . T 9 3 X IR R AR 5 4 R 55 40 405 R A A i ok R UYL HigL
1 2 T 0 1 JE % 57 451403 15 b RE OO 45 4 T Ak B 56 R AT TORFAE . R 5 0 B0 25 . ARk B i
10k TR 3 B0 1 SHe 11 g 2 P B CHE il 38 I T WA 4 236 AT IR i B 45 ) oo 2 & A AR R B e AR T i B R0 S i
[ ] B AR A T 214 OO AR 9 P IO A I B 1) AR R M e T R R T B AR SRR 5T T BN 57 AR X
FCrp R AT A LW T3 T AR T R AR ST A 2 A R 5 ) g B R ) TR 55 T R R 2 AR A o e A e IR
SR I I B, B A TOORE 57 R A B R, IR AR AL RN R, PR B S B S I K T R R e 4 2T
TRER R, R BB A8 PR B Wb R 8 R A T BR BRI RE A AN fiE it DR A I AR R 2R IR 5
05 B4 0 P RO A I A AT O il P R SR AE b R 0 0 A R 3k e Y

DAL #r 22 B L 28 I3 A [R) 496 24 0k 80U AR B RL A ) 2 S 50000 A8 A0S & 1T 00 A ORHE 76 35 I 28T 1Y
FARRBBE . AR SO A AR 2 IR A3 e AR b AN A K A2 B B R A I Bt AL 28 AT BT A AN (] AR S5 R O 2
B BT E Al A S AT E FH HRBA0OE 4K A (1) 5 3 17 FE A6 PR 5 HEA T AR 5T, I35 55 40 A7 AS [R] 3 7% 46 IR O
N2 75 s %k HRBA0OE £t 7K 28 M B 1 5% 1
1 R HE

RGBSR T P9 B 1 4 A BRA 7] HRBA0OE 89 HiAb 22 120 W3 1 B . TR 7 s 6 )
B N 7 1 e R 7 AR M AL T 22 N 7 AR ELAR R R s DX 22 il T AR e
U 5 R SRS T MR 1 E AT AR —E 22 5. O SEERRE R AL T 88 A B R RS
A B 25mm A HAEL 509 A7 o T ol T R (R B D2 AR A T R (A A A i R A B et 2 T Y A B B
Sk DIRIE e Sk Je 3 il 2 T5 sk . X B2 N 25mm B9 HRB400E ) # U) 1 4t 5% I Bodss fin T s K
185mm, bR B 50mm, #hE 16mm, A4S 14mm, BEJE Tmm A9 RE B 5 3206, LA R SHnE 1 FiR.,

= 185
= 50 -
VIV VIV~ - — A NSV IIIIIIS
- - \\\ I o
& s S &
50 LIL 50

BT AR LA RS G - mm)
Fig. 1 The geometry size of specimen (unit: mm)
# 1 HRBAOOE Al 2 il 7 (FE i v 23
Tab.1 Chemical composition of the HRB400E

steel (weight percentage)

C/% Si/% Mn/% Cr/%  Ni/% S/% P/%
0.24  0.37 1.27  0.082  0.068  0.026  0.029
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Fig. 3 Stress-strain curve under different symmetric cyclic strain amplitudes
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Fig.5 The relationship between the cyclic plastic work density and the number of cyclic loading
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Fig. 6 Hysteresis curves of tension-compression cyclic test under different strain amplitudes
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Experimental study on elastoplastic behavior of
HRB400E steel under low-cycle symmetric loading

CHEN Jian-yun, LU Da-min, MO De-kai, KUANG Zheng, Zhang Ke-shi, CHANG Yan-jun

(Key Laboratory of Engineering Disaster Prevention and Structural Safety of Ministry of Education, Guangxi Key Laboratory of Disaster

Prevention and Engineering Safety, College of Civil Engineering and Architectural, Guangxi University, Nanning 530004, China)

Abstract: The mechanical behaviors of HRB400OE steel under uniaxial tension, tension and
compression cycle and tension after cycle at room temperature were studied. The HRB400E thin wall
tube specimens were subjected to 100 cycles load with 0. 3%, 0.4%, 0.5%, 0.6%, 0. 7%, 0.8%,
0.9% and 1% tension and compression symmetric cyclic strain amplitudes, and the uniaxial tension
test was carried out after cyclic loading. The experimental results show that the curvature of the
stress-strain curve of HRB400E steel and the peak stress decreases obviously in the first 10 cycles
during cyclic loading, exhibiting the cyclic softening characteristic. The cyclic hysteretic curve
stabilizes faster as the cyclic strain amplitude gets larger. The tensile elastic modulus of HRB400E
steel decreases about 3% ~8% after cyclic loading with different strain amplitudes. The yield stress
increases slightly with the increase of pre-cycle strain amplitude. Therefore, the hardening effect
based on the strength-yield stress ratio will weaken with the increase of the pre-cycle strain amplitude.
Compared with uniaxial tension, there were no significant change in tensile ultimate strength and
fracture strain of the tensile after cyclic loading, and the plastic deformation ability does not decrease
obviously with the typical plastic shear fracture mode. The fibrous zone and shear lip zone in the
tensile fracture surfaces appear near the external surface and internal surface of thin-walled tubular
specimens and the propagation zone grows in the center of the fracture surface, in which there are
many small dimples around the big dimple.
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