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Abstract : Stick type ignition coil(called a Cigar coil) is a kind of transformer for an automobile modulaized of
distributer and electric cable. A material of Cigar coil is PBT GF30% resin. This is an excellent engineering plastic with
both mechanical and electrical properties. When we insert an HV terminal into the PBT GF30% resin jacket, it breaks
the jacket, because the HV terminal is bigger than the jacket. It is a fatal on durability of a part. In this study, We used
ANSYS FEM tool in order to stress analysis by contact. In order to automatically estimate possible maximum diameter
of an HV terminal, we used an APDL. In the contact part, we considered the relation of the HV terminal's diameter with
the amount of stress that occurred. This relation is able to be applied, in part, to the dimensions of the part design.
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Nomenclature LM E
PBT : polybuthylene terephalate H AdE = AFES YA E&S Fol7]
PET : polythylene terephalate gt A Ade] A& gt il AR
HV Terminal : high voltage terminal I HPste] s Aol A7 AE F-EFEo|h
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Fig. 2 SEM phtograph of crack(500X)
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Fig. 4 SEM phtograph of crack(500X)
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Fig. 5 SEM phtograph of crack(500X)
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Fig. 6 Geometry shapes of HV terminal and stick type
ignition coil

Fig. 7 FEM modeling of HV terminal and PBT jacket
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ANSYS= 34 33alr] 28] D3tz AA
I HV @A}-E 93 242+ PLANE 1822 3¢ 1L
T FE7 HE: 942 CONTACT 172¢
TARGET 1692 123151 t}.

PBT A7 3 HV ©x}e] E-4J 242 Table 17} 2t}

Table 1 Material properties of ignition coil jacket and HV

terminal
PBT GF30% HV terminal
Young's modulus
E(GPa) 10.5 97
Poisson's ratio 038 032
v
Coefficient of friction

L u J 027 0.25
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Fig. 8 Relation with HV terminal diameters and Max. stress
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Fig. 9 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6.95mm)
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Fig. 10 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6.95mm)

Fig. 11 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6.90mm)

Fig. 12 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6.90mm)
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Fig. 13 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6.89mm)

L

Fig. 14 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6.89mm})
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Fig. 15 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6.88mm)
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Fig. 16 Maximum von-mises stress at force fitting(Diameter
of HV terminal = 6,.88mm)
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