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Deformation Behavior Analysis for CSJ Carrier Pipe by Finite Elements Method
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Table 1 Material Properties of the silicon block

Names of material Young's Modulus Pisson's ratio
e 5.2MPa 0.48
A 3.0MPa 0.48

Table 2 Loading conditions(displacement)
CASE Inside diameter | Expansion diameter | Displacement of diameter
CASE(D) @70mm 0148mm 39.0mm
CASEI) @70mm 0149mm 39.5mm

(Conductive)

(Samj=Conductivel
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Fig. 2 Boundary conditions for the CSJ structural analysis
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Table 3 Results of Analysis for the inside diameter expansion(complex
materials of conductive & semi-conductive material)

?148mm A149mm

Result component | (Diameter displacement | (Diameter displacement
39.0mm) 39.5mm)

Max. eqvi-stress 6.51 MPa 6.591 MPa

Max. displacement 65.10 mm 66.01lmm

Max. principal stress 7.642 MPa 7.643 MPa

Max. contact stress 2.523 MPa 2.674 MPa

Max. equvi-strain 1.961 1.997

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

Result component 01‘31}4%;‘1% @E&;glm Qﬁll_irﬁim @E;Iinm
Max. eqvi-stress 6.872 MPa | 3.965 MPa | 6.96 MPa | 4.016 MPa
Max. displacement | 61.35mm | 61.35mm | 62.13mm | 62.13 mm
Max. principal stress| 5.845 MPa | 3.372 MPa | 592 MPa | 3.416 MPa
Max. equvi-strain 1.956 1.956 1.981 1.981
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Fig. 3 Shrink fit analysis for the inside diameter expansion

Table 5 Results of shrink fit analysis(equal materials)

Result component Qﬁ‘ll;i%rﬁim Q)ESC‘?nm 0?11-4%11?1‘1‘1 (4] E;:_;lm

Max. eqvi-stress | 7.031 MPa | 3.951 MPa | 6.954 MPa | 4.012 MPa
Max. displacement | 61.41 mm | 61.4]l mm | 62.2mm | 62.19 mm
Max. principal stress| 6.927 MPa | 3.29 MPa | 5.79 MPa | 3.34 MPa

Max. equvi-strain 2.001 1.949 1.979 1.979
Max. contact stress | 3.478 MPa | 3.369 MPa |3.4361 MPa| 2.053 MPa

A5 83 113 127 141 165 168 183 187

24O (o)

Fig. 4 Pressure distribution( shrink fit for complex materials)
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Fig. 5 Boundary conditions and contact conditions of the carrier pipe

Table 6 Material properties of the carrier pipe

Young's Poisson's Yield
Modulus(E) Ratio(v) Strength

1225.831MPa 0.42 35.0MPa 0.9

Specific

Material name Gravity

PPA &

Table 7 The size of the carrier pipe for structural analysis

ype et Thieknes o |outide damet] g i
Type( 1) @140mm 4.0mm J148mm 12.0mm
Type(1I) ?140mm 4.5mm ?149mm 13.0mm
Type(Ill) J140mm 7.0mm J154mm 13.0mm

Table 8 Results of structural analysis of the carrier pipe

Type Loading Equivalent dis 11\;[cagrhent Reduced
yp condition stress ((Eameter) diameter of pipe

Type(T) 2.5MPa 45.44MPa 35.00mm ?135.00mm

P 28MPa | 50.97MPa | ©580mm | ©134.20mm
Type(1T) 2.5MPa 41.50MPa ?4.60mm ?135.40mm

P 28MPa | 4551MPa | ©5.00mm | ©135.00mm
Type(I) 2.8MPa 30.51MPa ?3.20mm ?136.80mm

P 3.1MPa 33.79MPa ?3.60mm ?136.40mm
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