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Optimal Analysis for Electric Cable Pipe by Parametric Methodology
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Fig. 2 Insertion of the carrier pipe into the silicon
block

[e]
ol

3.0 HAM o TA ket ol4A

A7 dddAE FaRe AYH B4 A JAFEL
< 7] $3te g as FAEE o83t HA NS ATk
Pre-molded Joint®] 7} & 23+ AFgl2 Aol HAEd 1R &
FB7HY ARYsE EAo =z 179 HAEL TEHstg AL g
A& ARYEHE EFYE o2 fAEhs Aol HA 9
8 ZIEolt) Fig. 3& HA NS % s Eds 2=
Eolth. 2N & F A=l HUY AAV JAFHE £
43 2EQ A& 3—’4"’1%} =3

FEENTY B ESUNANS  eENOEYE
PMIMesh Mooeling

i 41§ |

Fig. 3 Analysis model and result
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Table 1 Material Properties of the silicon block

Names of material Young's Modulus Pisson's ratio
=7 5.2MPa 0.48
ad 3.0MPa 0.48

Table 2 Loading conditions(displacement)
CASE Inside diameter | Expansion diameter | Displacement of diameter
CASE(l) @70mm @148mm 39.0mm
CASE(Il) @70mm @149mm 39.5mm

(a) ' )

Fig. 4 Shrink fit analysis for the inside diameter expansion
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Table 3 Results of Analysis for the inside diameter expansion(complex
materials of conductive & semi-conductive material)
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Fig. 6 Analysis results of the type(III)

Table 6 The size of the carrier pipe for structural analysis

c Von_Mises
Stress

1.5mm|2.5mm |{4.0mm |1.5mm |2.5mm| 595.9MPa
1.5mm|3.5mm|5.0mm |1.5mm | 3.5mm| 486.6MPa
2.5mm|3.5mm |6.0mm|2.5mm |3.5mm| 410.8MPa
3.0mm|4.0mm | 7.0mm | 3.0mm | 4.0mm | 359.1MPa

Type A B C A B

Type(1) | 4mm
Type(II) | 5mm
Type(lI) | 6mm
Type(IV) | 7mm

@148mm @149mm
Result component | (Diameter displacement | (Diameter displacement Type(V) | 8mm |4.0mm|5.0mm 8.0mm|4.0mm 5.0mm | 310.2MPa
39.0mm) 39.5mm) Type(VI) | 9mm |5.0mm|6.0mm |9.0mm |5.0mm|6.0mm | 289.3MPa
Max. equi.-stress 6.51 MPa 6.591 MPa
Max. displacement 65.10 mm 66.01mm - - i R
Max pri:cipal stress 7.642 MPa 7.643 MPa Azlel stolLe] T4 At Type( 1 -V)= &3k 2%
: : - ol o] ol3l Faod 7= olAF =713 o] AL
Max. contact stress 2.523 MPa 2.674 MPa f—'oﬂ "]?_SH H&3H 7IEA 1% °7]"6]'9‘?‘31‘ Type(VI)e} 73
Max. equi.-strain 1.961 1.997 £ Von_Mises Stress gko] Aglo] mpo]x 3888 HY <t

Table 4 The value of analysis in equal materials(conductive &
semi-conductive material)

] Esie] w7 el
Result component | gy 4gmm | @148mm | @149mm | @149mm
Max. equi.-stress | 6.872 MPa | 3.965 MPa | 6.96 MPa | 4.016 MPa
Max. displacement | 61.35 mm | 61.35 mm | 62.13 mm | 62.13 mm
Max. principal | 5 g45 MPa | 3.372 MPa | 5.92 MPa | 3.416 MPa
Max. equi.-strain 1.956 1.956 1.981 1.981

Table 5 Results of shrink fit analysis(equal materials)

Result component ;‘i{%d b e b
mm | @148mm | @149mm | @149mm
Max. equi.-stress 7.031 MPa | 3.951 MPa | 6.954 MPa | 4.012 MPa
Max. displacement | 61.41 mm | 61.41 mm | 62.2mm | 62.19 mm
Max. principal stress| 6.927 MPa | 3.29 MPa | 5.79 MPa | 3.34 MPa
Max. equi.-strain 2.001 1.949 1.979 1.979
Max. contact stress | 3.478 MPa | 3.369 MPa |3.4361 MPa| 2.053 MPa
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