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Abstract 

To prevent the components from malfunctions due to impacts in the working 

environment, all the electronic and electro-explosive devices are demanded to pass 

impact simulation tests. Owing to technological progresses, traditional electrical 

igniters have been replaced by ignition-chips. To assemble the whole ignition system, 

ignition-chips are overlaid on the igniter heads and packaged in the compartment cases.  

This innovative design is to integrate the ignition circuit by directly coating an Au thin 

film bridge on the igniter head with vacuum evaporation technique to fabricate the 

ignition device. 

  Prior to manufacturing, impact tests are usually carried out to validate if this Au thin 

film bridge can sustain impacts in the working conditions. 

  In this thesis, transient response of the innovative igniter head subject to high-G 

impact is simulated according to MIL-STD 883E specifications. 

  The simulation results evidence that the igniter head could survive under 120,000 G 

extremely high impacts. Although the safety factor of the glass part is only slightly 

larger than 1, it which is still below the common CAE requirement of 1.5. In this thesis, 

placing a ceramics spacer beneath the filling glass can successfully improve the safety 

factor of the glass part to over 1.5 that which would effectively enhance the anti-impact 

capability. 
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D 5000 0.3 

E 10000 0.2 

F 20000 0.2 

G 30000 0.12 

H 100000 0.065 

I 120000 0.062 



 

23 
 

 
2-1 [12] 

 

 

 

 
2-2 [13] 

 

 

 

 



 

24 
 

 

2-3 [13] 

 

 

 

 
2- 4 G  



 

25 
 

 

2-5  

 

 

 
 

2-6  

 

 

 



 

26 
 

 

               (A)                               (B) 

2-7 (A) (B)  

  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

27 
 

   

3-1

 

 

3-1  CAD  

 ANSYS

ANSYS ( )

ANSYS

ANSYS (import)

ANSYS ( Pro/E AutoCAD )

3D 3D Pro/E CAD

IGES

ANSYS  

 3-2 Kovar

Kovar

3D 3-3  

 Kovar

1



 

28 
 

(3.1)  

   (4.1) 

L A

0.03μm ANSYS

10~30 1μm

(0.6μm~1.4μm)  

3-4

( 3-4 ) Au

(E-Beam)

Lift-Off

3-5

( 3-6 ) ICP(

)

Au

 

Pro/E ANSYS CAD  

 

3-2  

 ANSYS LS-DYNA

(Link160) (Beam161)

(Plane162) (shell 163)

(solid164) Mass166 Link167



 

29 
 

( Solid168 )  

Solid164 Solid164

( 3-7) 9 x y z 

1'm Au Shell163

Shell163 Shell Solid

Shell Solid (Glue)

(Merge)

Au Solid164  

 

3-3  

 ANSYS LS-DYNA

(elastic) 3-1  

 

Johnson -Holmquist-Ceramics

( 4.2)  

 (4.2) 

3-2  

 



 

30 
 

3-4  

 ANSYS (free mesh)

(sweep mesh) (mapped mesh)

3-8

 

3-9

 

 

3-5  

MIL-STD 883E G

(duration time) z

3-10  

 

3-6  

LS-DYNA ( 3-11) (Single 

Surface) (Nodes to Surface) (Surface to Surface)



 

31 
 

3-3

LS-DYNA  

*CONTACT_AUTOMATIC_SURFACE_TO_SURFACE 

 

3-7  

 k k

ANSYS LS-DYNA k ANSYS

ANSYS

k Johnson-Holmquist- 

Ceramics k  

k

k

k LS-DYNA

3-12

k  

 

3-8  

 

LS-Prepost 3-13

History

 



 

32 
 

 

3-1  
 
 

 
(kg/mm3) Young’s modulus (GPa) Poisson ratio 

Au  1.962E-05 78 0.44 

Kovar   8.3E-06 138 0.3 

Glass 2.5E-06 70 0.22 

 

 

 

3-2  Johnson -Holmquist-Ceramics  

(kg/m3) 3700 HEL(GPa) 2.79 

G(GPa) 90.16  HEL Pressure(GPa) 1.46 

A 0.93 HEL Vol. Strain 0.01117 

B 0.31 HEL Strength (GPa) 2.00 

C 0.00 D1 0.005 

M 0.60 D2 1.00 

N 0.60 K1(GPa) 130.95 

EPSI 1.00 K2(GPa) 0.00 

T(GPa) 0.20 K3(GPa) 0.00 

Smax NA  1.00 
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43 
 

stress 4-11 15.5MPa 22.1  

Kovar G G  

 

4-1-3  

(maximum principle stress) 4-12 H 100,000 

G 15649 4-13

11.56MPa 15MPa 1.29  

I 120,000G 4-14

4-15 15649

13.9MPa 1.07 1 CAE

1.5 4.3
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4-8  H Kovar von Mises stress(GPa)  

 

 

 

 
4-9  H Kovar 22199 von Mises stress  
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4-10  I Kovar von Mises stress(GPa)  

 

 

 
4-11  I Kovar 22199 von Mises stress  
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4-12 15649 H (GPa)  
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4-14 15649 I (GPa)  
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4-15 15649 I  
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