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4 Input block(1/4)

Modeling Parameters for Fabric Braided Layers:

Pitch(mm):

Cr:

Nc:
alpha(degree):
dtex(g/10000m):
Density(g/cm”3):

16.3

20

3
56.0269
1330

1.28

Fiber_Youngs_Modulus(MPa): | 20370.0

Fiber_Poissons_Ratio: 0.35
L_gap(mm): 0.05
==
4 Input block(3/4) >4

Parameters of Controling Mesh Numbers:

NOG: 2
NOI_L: |20
NOB: 6

Cancel

Parameters of

Parallelization

(Depending on Your Computer):

numCPU: 2

A

| Cancel

X
% Input block(2/4) X
Friction coefficient between warps and wefts:
Friction coeff | 0.5
coce
% Input block(4/4) X
45 Abaqus/CAE X

Friendly Reminder!

The Dimension of Ellipse is:
a2=0.2431Tmm

b=0.1468mm

RARSHUEENGUI

£

S
jm

\
2

=

5
2
Ji]
Bt

EFop

E17 RBEFUMENAREBERAR



902 Bk Tk

20194F55 664

AT D3 i g AHE 28 A TR E o
2.3 BREEHEM

A AR 320 B 25 A F B0 b Al A 4%
4RI B B AN e e i SR 4% R i
T R B B ) A U R
PR 2 R BT Ul R TR RS2
SRR AR RN RLUE N T, 5
] Athy 2 24 SR AH I , DR I 4 2 )2 76 8T8 2o At v
a2l 2 AR I Wi IR M 5 Lk el TR S i 3R
fiff Gt 2 2% 1) LRSS S R P LU B i w22
A RAE R, T TR A 1 % 8, w)=
()i P S INTE S % i b

9 22 AT U ) 1 2 DL R 3N S5 4
(1) 45 320 AH 2 g5 PR 5 AR X7 B AN A8 (5118 ip
) 5 (2) 25 3200 5 AT 4y 2% PR AE W) —F- T
EI18IT/R); (3) BEN AR ik 7 vy IRIAR AN & A B 7R
it 7 G (13) ML 18, AT LA R B 52 81
YEHI 4L

A IAHABP A,

E1S HRESHHENENESHATE
Dot = Upar™ = 0 (13)
# H, Reference A Jiti fill i1 5 1) 2 % 45, NodeSet
52% S A M A 808EE Dot R 8 4 A
B2
2.4 WIEKIS
TE Abaqus &K /4 1 5 A ODBAE A B 14, 1% Part
B Ay A ST R A% o B FR HR £ 4 SI2 AR p A tR: 2T 48 1)
ODBIg Ji7 — Wi 45 F I 1, PRt ph 36 26 38 ) 2 T A
B (1) i )2 A e 2 AR A 3 [ B A ok T g 4
)2 A HE L) 43 1 e, e A HE 318 2 4
DA% 28 1, BRI [ 22 b A2 o] 2 225 P A 285

3 &KiE
AR 2 20 1), A 28 ) 0 e 2 2 =
i R R 7 vk, OF W HT Abaqus B 5 KA K

TFRFA, R PythonIHIAS T 75 70 Sl 2E A5 P AZA U
MGUURIS S , S BURAE A2 A S SR = 4 7
SRR F bR AU H  JE B BE A5 4 e 31
HoAty U UZ i) =GR i

SE 30k

[1] Kawahara H, Yoshimura S, Noda N. FEM Analysis for Sealing
Performance of Hydraulic Pressure Brake Hose Caulking Portion[J].
Key Engineering Materials, 2008 ,385-387:169-172.

[2] Kwak S B, Choi N S. Micro-damage Formation of a Rubber Hose
Assembly for Automotive Hydraulic Brakes under a Durability
Test[J]. Engineering Failure Analysis, 2009, 16 (4) : 1262-1269.

[3] M. YA IR AE AR BEJE ). ARUEE Toll, 2007, 54 (6) : 644~
648.

[4] Melenka G W, Carey J P. Braid CAM : Braided Composite Analytical
Model[J]. Softwarex,2018,7:23-27.

[5] Ayranci C, Carey J. 2D Braided Composites: A Review for Stiffness
Critical Applications[J]. Composite Structures,2008,85 (1) :43-58.

[6] XuL, Kim SJ, Ong C H, et al. Prediction of Material Properties
of Biaxial and Triaxial Braided Textile Composites[J]. Journal of
Composite Materials,2012,46 (18) :2255-2270.

(7] BaRiG. e e g2 T 205 B4l CEWD IMD. Jbat: s g5 2
Jiakt:, 2008.

[8] Cho J R,Jee Y B,Kim W J, et al. Homogenization of Braided Fabric
Composite for Reliable Large Deformation Analysis of Reinforced
Rubber Hose[J]. Composites Part B Engineering,2013,53(7) : 112
120.

(91 AT JUA:, JRI M) , 323 . 9 22 S o BE A8 118 0 2 VR R S A ik
BEL]. LRyt (A AAREARRD 2009, 15 (6) :644-648.

(101 J& Jb ). vy P JE A8 1) ) 20 o FVBE IR 3 AP [D]. it = 13 R,

2010.

[11] Lee G C, Kim H E, Park J W, et al. An Experimental Study and
Finite Element Analysis for Finding Leakage Path in High Pressure
Hose Assembly[J]. International Journal of Precision Engineering &
Manufacturing,2011,12 (3) :537-542.

[12] JhEHE, ILN . ABAQUS Python — ¥R & THE M. Jbi: AR
HIEH H AT, 2016.

[13] Sherburn M. Geometric and Mechanical Modelling of Textiles[D].
UK : University of Nottingham, 2007.

[14] XU, ZEE0AG, T/, 45, B 2T Ak U ) = e fy e
B AR RERTTE L], FERIMSUEC il i, 2018,39 (4) : 50-57.

[15] Whitcomb J D. Three-dimensional Stress Analysis of Plain Weave
Composites[A]. Composite Materials: Fatigue & Fracture ( Third
Volume) [C]. West Conshohocken,PA : ASTM International, 1991 :
417-438.

W B #3:2019-08-16



9512 3 X A SR

ARSI S e Ige v 903

Parametric Modeling of Braided Skeleton Layer for Brake Hose

. 2 . 2 . . 2
LIU Feng', WANG Liangyan®, YUE Xiaoxue®,LI Fanzhu', YANG Haibo',JU Jianhong
(1. Beijing University of Chemical Technology , Beijing 100029, China;2. Nanjing Orientleader Technology Co. ,Ltd,Nanjing 210028, China)

Abstract: The modeling of the braided tubular skeleton layer (abbreviated as braided layer) for brake

hose was introduced. Taking regular braided layer as an example, the core and graphical user interface

codes were written by using Python script language and Abaqus software, and the parametric modeling of

the braided layer was established. The program not only had the function of three-dimensional modeling of

braiding layer, but also had the functions of fiber interaction setting, boundary condition imposition, meshing

and task submission. With the application of this program, analysis of the mechanical properties of braided

layer was effectively simplified,and the research cycle was shortened.

Key words: brake hose; braided skeleton layer; parametric modeling; finite element analysis; Abaqus

software
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