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Effects of Design Variables on Compression Rate of Wire in Connector
Crimping Process of Wire Harness Using FEM
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Abstract
Recently industry of motor vehicle is making a gradual progress of automotive electric components. According to this
step, wire harness equipped at motor vehicle is also increased. The most important component at the wire harness is
electric connector. At the manufacturing process of electric connector, exactly at the crimping process, design variables,
such as clamping-height, clamping-width and clamping die shape are critical parameters to assure satisfactory harness
shape in clamping process of electric connector. In this study we have performed FEM simulation for clamping process
and clarified the effect of design variables on compression rate of wire.

Key Words : Electrical Connector, Terminal Crimping, Finite Element Analysis, Experimental Design Method, Taguchi

Orthogonal Array
. M2 o 1 FollA gto]ojo] FAZL oF 8~15kg A
& AR g 53] SUV Aol gfolo] sl
Z 3 As APl Al 2 7E(automotive electronics)©] FAI= oF 40kgA =0l 1500712 <}olof(wire) <}
AL dE v Ak solrta A o= 200071 9] EH] € (terminal)o] AHE-HIL Sl Ao®
FAA WAE At AFA w77t FES Hasa Qo
AT Ade] g84 AHES A% A5 BAL H oo} o]l HMAHAFY SVl A AR A |
S HoE 9% ¢bd Fol gk M=714 A Ad T3 % volH dFES 9al ALEEE 9ol
doll A o] MA Ao 73t FAloltt. A5 A} ol F7F A7, F71E ¢olo] FFE AF A
AAsteE AGA 28 7% 7lsS TSt TEFE FHNA A AvE "ol T
A Fidow w3 A A AFTE SIHE ol gfolof Hjd L ofolo] Gt o] I mTE
o3 o =2 AFAES oS do weA] A 2343t A wrETH ol g EAE #Adsty] A
A g e 7 Rl A7) AV (electrical =g dgow stolo] B Ay AYEI Ha}
connector)®] &= A HlFo] Foprtar 9l A8t s FAlolth
th[1] ol=g dad wal dAl Aol AE-E = 7] AYE = Hrldat gtolojo] ¢ FA 9
9}olo] S| 2x(wire haress) T Ho 25kg~30kg & A I Q)

o
WA A2 AE el 7] A8k E-mail: caekim@knu.ac.kr

=AM ZEE X /M 193 M55, 20104/305



EH Hud 2 A7) AdY
et ddgs 9 dolH
gfolo] st~ AZx JAME <fololg
A4 o7l S8 golo] el A7
o AYE g FAHNAY tEE, F
a3 R 5 e ugsta sk
Aol A sholo] sl Aaw st
AES Az Y& =Aeta 9t
g g A= oo ¢
N bsd o% 2 3
71e] A Tl a3
gHrd g4 o
A A A ¥ = (process
Hag wrh A

K
Kl

s}

ol== =

jg\.

T on O gr Ok —
> o 9 ot &

3

pud

=% 2o
<

A

il

o #XAs
design variables)©ll
ofef] & At 4
H}EF © 2 [3~10]
st =5 o=

FHEA

e A=
3] i (Taguchi experimental design method)S- ©]&-5}¢]
HAe FALAARGTE EE&sglY oA A
AR AFe EAdol IS vAE o9y
8 AAE HAAstaL, o5 A
3k 3l vl & (orthogonal array)oll t}
ato], AdvolHE A %
vhE et =, AlFe] HA A

AAH o m F= ot} o]

) Feh

=

=

11

e xS o > do X

il

BN

A
o|

eSS

H = 1:!]

L g% ol

EZeh Agsihn 44e

(b)

Fig. 1 (@) Terminals and (b) Electrical connectors
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Fig. 2 2D view of the crimped part of an electric
connector

Table 1 Description of the wires

Model Number of Radius of Area
wires each (mm?)
wire(mm)
0.13SQ 7 0.077 0.13
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Table 2 Level of process parameters

Parameter Level 1 Level 2 Level 3
L (mm) 2.23 2.13 2.03
R (mm) 0.20 0.19 0.18
H(mm) 1.58 1.60 1.62

ot

(a) (b)
Fig. 3 2D views of the crimped part of an electric
connector

Table 3 Lo (3% orthogonal array for FE simulation

Simulation A(L) B(R) C(H)
1 1(2.23) 1(0.20) 1(1.58)
2 1(2.23) 2(0.19) 2(1.60)
3 1(2.23) 3(0.18) 3(1.62)
4 2(2.13) 1(0.20) 2(1.60)
5 2(2.13) 2(0.19) 3(1.62)
6 2(2.13) 3(0.18) 1(1.58)
7 3(2.03) 1(0.20) 3(1.62)
8 3(2.03) 2(0.19) 1(1.58)
9 3(2.03) 3(0.18) 2(1.60)
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Fig. 4 Stress-strain curve from tensile test
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Table 4 Parameters used in simulation
Terminal | Punch&Die | Wire
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Poisson’s ratio 0.3 Rigid body 0.3 £ 158mm YL & &= 9‘)\1;}'
Density . N
(Kef) 8530 | Rigid body | 8960 Table 6 ANOVA analyses for harness crimping
Friction process
fFici 0.15 0.15 0.1
coetficient Factor Average 7 by Level Sum of | Contri-
=1 Ad T 1 2 3 squares | bution
4. 314 4 W aF A(L) | -21.7 | -22.19 - 14.38 | 0.0627
2 A3l FAE Y GEERRY BAEA B
SR 74]4; A9 Table 5 ol L}E}Lﬂm;} B(R) - -19.31 - 78.41 | 0.3420
" v e e e 17.6* 24.40
Table 5 C . £ SN ratio for h . C(H) - -22.51 - 136.48 | 0.5952
able 5 Comparison o ratio for harness crimping 15.7% 24.94
process
Total 229.29
Simulation AA 1(dB)
number
1 3.85 -11.7
2 18.47 -25.32 ‘. Hices
[Awe. Crit.: 75%)
3 25.4 -28.09 5 §§§§E§§
4 9.3 -19.36 B RA e
5 17.7 -24.95 BiiaEiy
b
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+5.28z2e+01
7 123 _2179 +3.8583e+01
8 4.6 -13.25
9 13.9 -22.86
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Fig. 5 Deformed shape and Mises stress of the bracket
and wires in 2D FEM simulation
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Fig. 6 Deformed shape and Mises stress of the wires
at each section in 3D FEM simulation
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Fig. 7 Comparison of punch load-displacement curves
and deformed shape of wires at punch
displacement of 0.9mm, 1.1mm and 1.6mm,
respectively.
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