55 49 5 5 10 g K A e Al (A R ORE SR ) Vol.49 No.5
2021 429 H Journal of Hohai University ( Natural Sciences) Sep. 2021

DOI:10. 3876/j. issn. 1000 - 1980. 2021.05. 013

BWHSR AR NS LB HRES EREIRE

FoELE B, OV, H O

(1. P E VR AR R FVT A B B T Be A RN AL 798 BIET 2111025
2. KRR AR TR, VLR F At 211189)

WE. h TR IR A 7 T B E AR R IR R R A= pH A5 B xbd h) 48
ERIE B A ol R T — AT R R B R AR N SRR SR, dd AT
KEBIAF B2 R T REBIREE RE B A 7 AE R 77 XA 288 54 0 SRR H e,
BT BAE TIOUT 09 S-N W Aol b #2 St 541 T B AR R R E pH A2 F & & 4 09 %
T, R REN RN A 5 A BAR AR A T F & A G e TR ph AR A B AR R B R
BAME G FEAEPRESHE D THRENAD TIWH THERPRGEBRAYT AR KR
St FEA BRI, BRAB T REGREHEREZHFTEZAMELR,

KA . ‘%ﬁ%%;%ﬁ%‘]'ﬁkﬂ ;/%Lﬁl;ﬁ%;%%é\ﬁ?}ﬂ ,J)’i%f—fﬁ?\

FESZS.0346.2 M EKARERD A CEHE 1000 - 1980(2021)05 - 0466 - 07

Experimental study on corrosion fatigue performance of
electric wire with machine-cut notches
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2. School of Civil Engineering ,Southeast University , Nanjing ,211189 , China )

Abstract: In order to study the influences of the coupling effect of corrosion medium and fatigue load, concentration and pH value of
corrosive solution on the corrosion fatigue life of the electric wire,a new test device was designed to test some old electric wires. By
prefabricating the notch on the surface of the electric wire,the effects of different corrosion conditions , corrosive medium and fatigue load
on the mechanical properties of the electric wire containing defects were studied. The fatigue S-N curve and fitting equation under
different loading conditions were obtained ,and the weights of concentration and pH value of corrosive solution on the electric wire life
were analyzed respectively. The results show that the electric wire life under the coupling of corrosive medium and fatigue load is
significantly lower than that without considering the corrosion action. With the increasing acidity of the solution, the electric wire life is
shortened significantly. The high concentration of chlorine ion has a certain inhibitory effect on the dissolution and diffusion of oxygen in
the solution, resulting in weakened corrosion effect of solution on electric wires. This indicates that the change of chlorine ion
concentration is not negatively correlated with the fatigue life.

Key words: electric wire; machine-cut notch; corrosion; fatigue; coupling effect; fatigue life

SR RS r T A HL  R T P T A EE BEEA Y, R B T ok R e, 5 e T AN 2 R
Gt LRI RS O PRI IR A T O T R R A Tl Y5 g R 55 DL R A AR PR A
AN G 2 7 A DA R Tl R DAL By 5 A IV AR v R T ER AR 5 57 i R R S e R AR
AR E R, TSR A O EE AR AT i SR A IFERETT R T R FIE, AE Bk aE ™
W5 T L SRR AE LU K IS S5 HERR 3RS 190 55 B BRI SR Tk B iR KRB e i e R, T st
ST SPERIR E A FROCRRL, I AT 1 A i IR R B S A AR R T T AR AR L AR AR
SRR IR I T IR GHR XU R 40 T T R 55 Fr i, BREEN WEOE TARIRL A R LD

EE&UH . ERARPFIEE(51678135)

1EE®B AN FHE(1983—) B, %%&Iﬁﬂﬂ?,@ﬁﬂ‘ s FEMNF MBI 55T, E-mail yinheng@ jspdi. com. ¢n

BEEE. £5(1980—) , &, Rl##Z, it , EE NI AR S Wi JEMOE 575 . E-mail . civil_wangying@ seu. edu. cn

SIS, FME, TA K A5 F B O RS2 i S5 MR IR [ ] TR A 4 ( EAAREEAR) ,2021,49(5) 1466472,
YIN Heng, WANG Ying, YUAN Fei, et al. Experimental study on corrosion fatigue performance of electric wire with machine-cut notches
[J]. Journal of Hohai University( Natural Sciences) ,2021,49(5) :466-472.



555 1 JroOfE AR B BT H S o 55 1 B 467

2 USR5 B A8 57 Tl , Beit 1 2RI RSB0 B, IR LU, 1 B8R S AE T iUl T Bk 3l
T T LRI 55 . P 5 B K TR e Iy SR Bl ) 2 A R T R R ITER I JIA  RAE
SIS TR L R A A A 4 AR EREE T S R, 0145 A i X R 8 57 B 100 4 A 1
NBEAT T I0UE, 45 RER W], B 8 55 75 i B SN , 82 57 5 11 246 08 DR -3 i/ N, A U0 B s 28 B SR 2k
KE, HA R Neuber 23 300T LU AL TS IRREREE T 415 4 T AR5 R H A D -

JEE P A -5 52 IO 3 B IR RV T 5 R 8 <6 e A e B 7T SR sl sl e R B G R A JE e 55, A JB
A I b R AN 2 R S AR S — e M A R AUE T X TR R B S RN L T
RAYIRAZ AT 25 528 A A A VR T O B2 R T Y ) FARFRSE A J8 ol 57 AR UR 2 LML R 118 R i s 2
o FVRT, A TAE RS A ORI 55 far 4k R IR R A i BT Sl e ) e 2 1) T X g 3 4
(GG, I B AL E B RGMERY S-N ihEk, BWTSE— e ) Se 4 Fa 1, il ad i f oyl h 25 s g ot i A
U i A, WETE IR T A ORI 55 i 8L AR X e A A2 AR BE 7 A EWPTE R SEAT L, ORI T 2
PS8 (b 57 73 A 1O o SRR 14 A o S 9 A (R 57 DT 28— R AR 1 3 T 114 ok B
BRIEAZ RN SR ST AR TEAZ I B4 0™ F R TR S Tl 55 Fr i, 0T IRARE T — e R Y
IR, B TR EMIEN, 4 LESa S — @ BN RO,

N T WIFEHEE AL SRR IE E TH T AR FFERE , A SCRIT T — R R AR B, X Rk B IH 4
PEATIE bR 57 G . 2 T DAIR] A5 X 20 AR it e 57 58 78 i 280, RORG A T IR IR, O 1 g AL ekt
PRI AL 1) 5 T G R Y S e 3 e A SR T PR e 11, 9 A TR ok 2 P 8 Tl SRR 57 1y 2
VERIXS S 00t s 1 27 AR RER R IR AR EOCAS A 00 T bk 1S 208 S-N & RHILE TR, IF 0 ik 0
WRIE pH (BB SR AR A R AL, S R AR BRI S AR T AT 57 3L R T B 7 i e il

1 RIeHER
1.1 RE

R25
S TR o 72 T A0 0RO PR 2 B, 40 LT N
JEARLERTLIR FTRER KHBE BUELL AN . k3 | ey 1N

PSRBT TS R, AR IE SR IR Z B %)
AR AT R g ) T LA Ak BEAE RO R | s ik g B T LA 25l
A ICURIE A BT 5 BE PSS Bl i U R 9 20 E AR 7 1 EHHBONSERT

mm GREH I 1670 MPa 1558 F48 K 1100 mm , 76 T4 (A1 B FEE (L6 mm)
B A Bl 11 B L 1 OGS T LR i 1 Bk, Fig 1 Schematic diagram of wire with
1.2 RBEEREE machine-cut notch (unit: mm)

R GE 8 57 X AR IR 55 1 B AT LT B O It T2 57 i 288 , s At Bl e R 7 0 571X AL ) 7 1
SR fa), B AARGURE A RS ST BOIRS  A BER T — MR AR S A T 55 1 . S B R 28 T
Z0] SFEPORE R W R DR, B3 1 — B B8 55 N 28 B DA 22 MR S 2 [ 20 0 i 8 575 e
B, WEREE AL 3 AR, BARNIE 2 Fros

P SR TR
,J:I—M JINSTRONS802 NELEE
s ot
@ HJ2 SR ﬁ
HI1 83 =
RS ALY =) S L HHEHL2
AL 3 TN
iy B e .:EEE R B
| ] = e 7 S BNC2111
RN WET3h#R =4
~
T

F2 RAEEEREE

Fig.2 Schematic diagram of fatigue test device
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Table 1 Fatigue load parameter
R O o’ T 1in o ™ R O s’ T 1nin o 0w/
s HE MPa wpa M, Bl ym #5 MPa wpa MR R
A-1 643 283 360 463 0.44 E-1 643 283 360 463 0.44
A A2 857 377 480 617 0.44 . E-2 857 377 480 617 0.44
A3 1071 471 600 771 0.44 E-3 1071 471 600 771 0. 44
A4 1286 566 720 926 0.44 E4 1286 566 720 926 0.44
B-1 643 283 360 463 0.44 F-1 643 283 360 463 0.44
5 B2 857 377 480 617 0.44 . F2 857 377 480 617 0.44
B-3 1071 471 600 771 0.44 F3 1071 471 600 77 0. 44
B4 1286 566 720 926 0.44 F4 1286 566 720 926 0.44
C-1 643 283 360 463 0.44 G-1 643 283 360 463 0.44
c c2 857 377 480 617 0.44 c G2 857 377 480 617 0.44
c-3 1071 471 600 771 0.44 G3 1071 471 600 77 0.44
c4 1286 566 720 926 0.44 G4 1286 566 720 926  0.44
D-1 643 283 360 463 0.44
b D-2 857 377 480 617 0.44
D-3 1071 471 600 771 0.44
D4 1286 566 720 926 0.44
it 7 412 55 A A (e 10" B 9. BEE S £1 SHMEEES
E"JM’J\ ,F%Tﬂfl\ﬁﬁf/ﬁﬁﬁ HTJ‘ "ETJ ﬁ?ﬁ%& ’ %ﬁﬂﬁ Table 2 Fatigue life of wire
Gl E S BT PR IR R LT ——" P ——
480 MPa 360 MPa fif,B ~ G LS5 A wea  , 5 pal cal b4l B4l r4L G
AURH S B AN RV S B 25 ik 22 5 T LA 720 3531 3531 3040 2709 2592 2571 2362
J W b S 5 B 11 SRR 55 5 Ay S ] 600 7229 5769 5077 4388 4278 5186 4267
K6 W A ~E 4URFEMmA T 94 60 480 12864 10881 7634 10702 5869 10341 5638
360 41244 34835 30342 34583 26074 32875 26464
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} 0. 5% W9 NaCl VEFH ) S 29% 57 il . T DG, 2SS Dl vaove B 3G I s}, S 26 9% 57 - I AN & 46 Jid
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PR, SO S I J Tl P TS BT, M0 T3 LR 360 MPa B, B ZH I D 41 4R 9% 57 il A 4%
LEAET 16% . 4N 170 360 MPa, HJE M pH {60 3 B, C 4UF E 4 SR M9 55 i A 415
o MansE T 26% F136%
2.2.3  FBARTIUT BARARE T F LI 5 & 0%k

M7 AT LAE 2] AR RN ST A 1Rl 55 Farids , Hik b F 454, G A L, BB R
TR A A Lk 25 w187 TR S Bl 360 MPa i F 20 548 G 4 SR 1% 55 B A 415
LI 4E5E T 20% F136%
2.2.4 BRRE pH A FEE 5 H o HaRE

ML 6 FTLAE i, Bl A RV i35 | it 2 i) 28 20 A W B R T LRt v B AR AL I B RS sl R R 8, A 17
i — 2 A = S AR KN AR R T AR 25 SR A T B 3 A, B 5 A R TR A AR T A 2 1 R A
TN 55 51 114 5 e et

23 oMER R, Hp T 1R X mig) ([H+) - R3 ExE
1.2 KSR e, Hod 1 ( Hi)%‘%%% i B 1 X% 7K Table 3 Orthogonal table
1(2) BUHUER, AT K, K KT 12 B e, T 7
BL K 1.2 I REL, B R IS, RORHE T XL 4a

pH EH(1) WREEKF(2) IRZHR ()

RGN o KA SR TIIE R 360 MPa 1150 B dha At

D 1 1 34583
)\EEB‘E%%’T+%:'LH R, (pH) = 6501’RAN2<WF§> = 2260 B 1 2 34835
(R TR pH (BFT T 2500 3 00008 Ry R F 2 : 2607
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A lgN = 14.18 - 3.7411gS (R =0.9967) (4)
B 4l IgN = 14.08 - 3.7321gS (R =0.9965) (5)
C 4l lgN = 15.00 — 4.1151gS (R =0.9871) (6)
D 4 IgN = 14.78 - 4.0051gS (R =0.9994) (7)
E 4l lgN = 15.52 — 4.3471gS (R =0.9826) (8)
F 41 IgN = 14.31 - 3.8301gS (R =0.9988) (9)
G 4l lgN = 15.95 — 4.5111gS (R =0.9828) (10)
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