718 Lo ]

T e

20204F 254045

AERAFTTRAETERITARXBSHEAR

¥ AT,k LA

(M R Tl R GEE) RIS G PR S S5 DT B, LR BLiE 264209]

FEE AR TR T AT RO RRL, D Oy EORIR T AN IR S R AR T R IR BT . A5 R R W HE A T

7 B 28 i 2 A9 SR BT O AR/ DN, S A AR L R0/ 5 B 28 1 2 45 AR SE S MU R R AR R, 1 B U 45 R )

B 1T W2 DB P S Ty AN A W A 2 SRR PR T I, TR AR AN RS L R o T FOR S AT 2 s

SRR B AT A D FURERL e 5 SR AAT O 5 JUAATARRAE 5 Y
XEHS:1006-8171(2020) 12-0718-04 = ek
DOI:10. 12135/j.issn. 1006-8171.2020. 12. 0718

i E 43S :TQ330.38"9
XHERFRERD: A

R 2L T 4 S AR S5 (0 AT A LR IEAR B v 5
PR R, Bl R 32 = 2 S R R R BE 812
I FH ALK s A4 e il v S s AR 4k
S5 MORLR St 45 Bl &2 2 T R AEAE R 32 2 FhlE
AT, B RMEBE TN B, I 23 A A W AL
KA, HHES W it Ak

B B AE N Gy S R AT ST TR
R IR Y 0 B BR 2R AR 2. R.D. Averett
ESUT ST T 4 28 66 4T 4k 7 A JR AR IR AT T Y
JI%47 4. A. VahidifarZEBE5T £, 50 26 27 4 ]
VEAR AT 2 I Tt Jn 40 28 7 7 5 1 762 19 4 AR A ] E
R T I it fn ) e R A o [l 5 kTR
AR BT ) 2 v e B B
A. Lechtenboehmer5 "B 5% T 51 46 21 4 542 1 1)
FUI 2 R RE S i, eAh, AL A AR K
A3, BERE RS T A T4 A R AR
RN R RO , B A B IR i BRAR - AR
B LS LR e vhi A AT 2 R T M. Borggreve
SRR B B 28 /AR S R T o
P BN T — b R AR SR Y T
R /MBISE B PR 1) S MRl — P A AR AR

ESWA : 15 A RRFEEE HRIUH B (51790502) 5 14K
B FRFEF I 4 VeI H (ZR2018QEE004) 5 111 7R 48 5 A & 141
i H (2019GGX102051) 5 B BHE TR BB H (2017DXGJ011)

EER M B A7 (1997—) , 95, WA, WA R Tl K% (s
) TR L AT, RN LR A M R 2t RE I
15 BRI

#E FIR A (wujian@hitwh. edu. en)

OSIDF KA FHRIRE
FARSEEZR)

BT MR E T A R0 28 I S 4 F 14 01 25 4T
Ko TR S Sy T A /AR A R AR
W 2, 0F 8 o B 10 1 2 MR REEAT T 20 BT AT
A lVThp 7 R 2 A /AR A R A
TR 7 2 (S B0 A o, o338 7 M AT B 2 %
et AT TR SR T, ok D
P T —ANH AL AR A R B BT 24
RO, 3K O AR T =00 L TR R B
Y4 LR A BB T AT A e RO
rebar B TCAR 00T 28 2 B ST T RRBE AT 4 1 A PR
TOMERY £ LR, B i A I AL ST R ket
LR/ BRI 1 T 2 PR L T
W, 745 2% 14 26 R T SR BFFSE %o 2 M R S P ek 11 4
F LA 53

A TAEBFIE B 28 A5 R AE A R 60 40195 00 F 14 L
AR HEAE AL LA, 45 A A7 2R A PR, S
3 %78 5 JUART AT 9 56 2R, SR FH B0RT SB §30 8 43
TR TR R A T 24E L, i R L 2
BRI PR 2%, R A AR SRR S A AR % S
PERE ST 885 LR

1 FTEHuMmRE

¥ FEGB/T 32108—2015 (72 g £ 4 . £ &
5 2 v B 19350 Uy %) 17 1400dtex /258 42
667 L i e, >R FHAE A5 3 47 £ £ar in 2, AR 4l
BR 20 15 e hr A T 54 RE AR 32 1) s Kb ) DL RO R
A RS AR ILE0, 2, 5F17 kgPUFh 7 faf dEA 740 48



%12 W

B AT IR S T B S AR I )y RS 719

B U AFAE 23 BT o >R FHBO11 B ECRYS i i il
SEINMECIRA T HR28 15 26, I 45 S 80 A8 1k
T, P PR AT 4 Be 2 &, 45 RO Y1, il
SRR I

2 FTERERTHE
2.1 ZAHIEER

25 22 PTI98 40 1 B N -
A8 e R I IR o

600

500

400

300 -

I J1/MPa

200

100 -

1 1 1 1 oo

0 5 10 15 20 25 30 35
NS /%

g /kg: M—0;@—2; A—5;V—7,
Bl BAFTENMNN-METXRMLE
LRI LU Y, #0248 1iF G fo il e A7 Al
MY AR PERRAE . BT U, 1 ST BB 28 45 2k 1) Yeoh
SR PEA R AR
2.2 BRTEKEE
W 45 1 A LB £ 08 53 26 75 2R A S B R A S
ZHTT, R Abaqus BSR40 R 45 1 1Y
A BRITHEARL, anE 2R

B2 MRMBELTEERTER
M T 50 248 5 58 40 1 i R 48 IR B A 10, 15~
0.252 [a], W] 57 P JE B 48 T 2 o 3R T (1] 1) 2
file G 2R, BE 48 R BOH0. 2, BB AT 2k AR R
C3D10H, #t4 2704 FoT . A¥ R Pt In 29 o, —
ity il fin [ 22 300 9 %A, S5 — v A il n 2, 517 kg

A AT o

3 #ER5itR
3.1 JL{a4FAE

HARAR SN #2815 A0 i G an BT 3
N, LR, AR, 06 . ANFETAE LT
R A L RS BN R 1R .

; - e \"1
E3 HATERNUBEMERR

1 FRAATERTHLTEZAILMAFLESE
L/mm d/mm

e —vem mam ReE  Gam Ol
0 2.76 2.761 19 0.74 0.739 58 24.5
2 2.88 2.838 08 0.70 0.696 45 23.9
5 3.04 3.01591 0.64 0.636 15 22.8
7 3.12 3.18592 0.62 0.612 52 21.7

MR LU 1« Bl 2 B far A 38 K, BB 28 15 2k
K9 T ER: Ly N 7 01 WA N 79 2= R D VR WA N BN )
LA MBI AR 07 B A 5l 56 245 1

A, VLB FRE R HERR ) .

FE 5 FASE AL TIN50 48 75 AT BROT R ) =
KN E 457

EE4RT U Y, e R ) 6 T 199 JRe i 48 7 2k
WA AL, FLAS B AE UATIRAS TS, A e 2
Bk AR AR
3.2 BrOES

N T 7 A T (1 i 48 i R T 1T S 81 5
FiR

M STT DL, s e 3 K, B 20 7 42 o
JBC 4 5 T WY A R 11 B S IR v I O 1 B
5 2 W R AL AR 1 AR AR B T, L0 i 7
PR Ay, SEIT T 2 2 AbER B 2RI R X
2[Rk A e B2 7 Ty R o i — sz SR
A 08 K, 59 — Rt W7 I A [ 53 4 28
ARG K TR, B4 T 4 i i B B
S8 23 (18 385 RN R B UL AN TR A T AR Ak,
“EPERE Y 22 5 I R BAE W TUEAS b



720 Lo ]

2020455404

S, Mises
(Avg:75%)

ODB: Job-2.0db Abaqus/Standard 6.14-3 Mon Feb 24 22:53:38 GMT+08:00 2020

Steb: Steb-1

Increment 11: Steb Time=1.000

Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor:+1.000e+00

(a) F A fif

S, Mises
(Ave:75%)

2575001

ODB: Job-duobl.odb Abaqus/Standard 6.14-3 Tue Feb 11 16:24:43 GMT+08:00 2020

Steb: Steb-1

Increment 14: Steb Time=1.000

Primary Var: S, Mises

Deformed Var: U Deformation Scale Factor:-+1.000¢+00

(b) 2 kg i
B4 BALFTERERTEA=E

4 Zig

O3 M TR RAEAS [F] A AP IR AT BB Ry
PE, IR T HABRIThy BAR A, il i il F i 45
HAAFILL T 458,

(1) B T B3GR, S48 75 S i I O,
TRAR/ N, SRR LS 5 BB 287 425 AH S 4L
AL AR, B S i A R 5 o

(2) a3 LW 244 S 9B AR 11, FEEE
Shy VT B B JBE B A2 3 AN 34 A 3R N A B
FEXTH MW OB S BA W5,

SEHf:

(1] E2R0E, Bl 53, 22t 45 R e 661l i LR Fe 0k e D). 46 it 1T
Ml,2016,36(8) :455-457.

(2] B W], AT, ik B 45 SR/ JE JE 1010/ S A0 BE TR I,
TR 5 TR, 2016,21 (1) :255-259.

[3] Averett R D, Realff M L, Michielsen S, et al. Mechanical Behavior of
Nylon 66 Fibers under Monotonic and Cyclic Loading[J]. Composites
Science and Technology,2006,66 (11-12) : 1671-1681.

[4] Li X, Wei Y, Feng Q, et al. Mechanical Behavior of Nylon 66 Tyre
Cord under Monotonic and Cyclic Extension: Experiments and
Constitutive Modeling[J]. Fibers and Polymers, 2017, 18 (3) : 542—
548.

(a) 100 mm * min',20 C

(d) 100 mm * min',50 C

B5 AR MEZRTHRLTETORS
[5] Vahidifar A, Esmizadeh E, Naderi G, et al. Ratcheting Response of
Nylon Fiber Reinforced Natural Rubber/Styrene Butadiene Rubber

Composites under Uniaxial Stress Cycles: Experimental Studies[J].
Fatigue & Fracture of Engineering Materials & Structures, 2017, 41
(2) :348-357.

[6] 2. 5 Lk QI B M RL B IHT ) 22V ERERTFE[D). W /R « W /R 5
Tl R, 2009,



512 W B AT ARG 2 A 2R AT e 5 O H AT 721

[7] ¥ R, AR, A7 45, 25 OSBRI 275 4R AR IBORG &5 PR RE Y BIF
FELI. ABERHE 2008, 6 (5) :24-26.

[8] B RE3, A= e i ety XU He e 57 1080 7 W i 5E 0], % i T
Ik,2018,38(6) :375-377.

[9] Feife, M, Xts , 45 IR ML RGBT Si69%) J5 45 i 2k
EIRIMBIBRE S PERE Y R [T]. AR Tl 2015, 62 (5) :298-300.

(101 J7 &4, R 0637, 70 gL, 36 BRI i e 242 — 19y - PP e 3L A
BRWELE K IRE LT 2 /AR BORs G PR 2 (], AR Tolk,
2018,65(7) :756-760.

(1] A=, SR 2k AR IO 5 FH ) 2 — 1 - RE R AR e FLIR 5k
U], B Tl ,2018,38 (12) : 757-759.

[12] Lechtenboehmer A, Moneypenny H G, Mersch F. A Review of
Polymer Interfaces in Tyre Technology[J]. Polymer International ,
1990,22 (4) :265-301.

[13] G iz feinm BEARE A RH . ZER P HIHOR 57740, 2014,
26(6) :57-58.

[14] Borggreve R J M, Gaymans R J, Schuijer J. Impact Behaviour of

Nylon-Rubber Blends: VI. Influence of the Mechanical Properties of
the Elastomer[J]. Polymer,2017,30(1) : 71-77.

[15] B/, S HERT , TR0, TF 2 /AR A ML 25 i Sl — i
AARIIII]. F1255441R,2015,48 (1) : 140-145.

[16] THRARMG , BXAFHE , SBTER. 5 2 /AR G BRLZE th 25 T M hR AR
R0, S MG #H A ,2015,1(3) :60-63.

[17] AT AP debk, T KNy, — RS 407 28 AR A RN 1 2 11
RS A 200, A AR, 2014, 31 (6) : 1516-1524.

(18] sk, kAL S, ERHR. hofh S R /AR A MR S
TENILI]. A R 5241, 2005,39 (5) :832-835.

[19] SRMOT, F o h, skaR A= JLANE A AP RH O WT R T i 52 0.
TSR, 1996,24 (2) :41-44.

[201 S, (T3, X0 T, 4% 3T = 2 SA)ly BB (0 22 B iR 2% 11
FERAEDIEI]. AR 4R, 2019,41 (6) :28-31.

[21] ARIESE, XA S, 11 . 55T Abaqus 97342 HI 4 A 19 45 BR
JEAIHT BARER I FE D). #5081k, 2015, 62 (6) :363-366.

Wr#s B H:2020-07-25

Experimental and Simulation Research on Failure Behavior of Nylon Cord
under Different Loads

LUO Hang, WU Jian,CHEN Da,SU Benlong, WANG Youshan,LI Zhe
(Harbin Institute of Technology at Weihai, Weihai 264209, China)

Abstract: A finite element model of nylon cord was established, and the failure behavior of nylon
cord under different loads was investigated by simulation and experiment. The results showed that, with the
increase of load, the twist length of the nylon cord increased, the twist diameter decreased and the twist angle
decreased accordingly. The changes of the relevant parameters of the nylon cord were non-linear and the
simulation results were consistent with the test results. Because of the uneven stress on the two strands during

the break, the fractured surface was fluffy, and the tensile rate and ambient temperature had a significant

effect on the fracture morphology.

Key words: nylon cord;simulation model;load;failure behavior; geometric feature; fracture
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