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3.4.5

(10)

3.1
(M3 1
2 3 2
3
1 2
F=600N
5 u =0.1, F=500N
F=300N
5
7 u =0.15,

F=900N
8 m=0.15, F=750N

9

Table3.1 Relation between contact states and loosening. Contact states are classified

Bearing surface

Complete bearing-

Micro bearing-

Localized bearing-

surface slip

surface slip surface slip surface slip
casel loosening cased loosening  |case7 no loosening
Complete thread- | preyiousreport  |u=0.1, F=600N  [1=0.15, F=900N

p=0.15, F=1000N

Micro thread-

case2 (loosening)

case4 loosening

case3 no loosening

Thread surface

surface slip

surface S||p (no anaIyS|S) u:O.l, F=500N M:O.15, F=750N
Localized thread- |case3 (no loosening)|case6 no case9 no loosening
(no analysis) loosening small load
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Fig. 4.2 Schematic illustration of thread surface’s contact state in locking process
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Fig. 4.3 Finite element model for tightening analysis of double nut tightening method
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Fig. 5.1 Modeling method for spring washer
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Fig. 5.2 Finite element model for loosening analysis of the bolted joint
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Fig. 5.3 Spring rate of the spring washer which is used in the analysis
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Fig. 6.1 A picture of SSB®?

Fig. 6.2 Loosening proof mechanism of SSB9
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Fig. 6.3  Finite element model of SSB
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Fig. 6.11 Loosening rotation angles of the conventional nut and SSB(Axial force 10kN)
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Fig. 2.11 Schematics of a PED with its slip system
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12




Table 2.1 Material properties for FEM stress analysis

Young ratio Linear themal expansion coefficient Initial stress
(GPa) Poisson ratio 1/ ) (GPa)
Si 170 0.28 3.0x10°
SiN 260 0.26 3.1x10° 1.0
Equivalent stiffnes element 8500 0.28 3.0x10°

= ~.06 : .
—.0g —.04

Fig. 2.13 Resolved share stress on (1-11) slip plane (Mechanical stress)

(nm
Fig. 2.14 A 3D DD simulation model for PED simulation
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Fig. 2.18 Resolved share image stress when PED is near the SiN edge
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Fig. 3.6 Image force vectors when a dislocation is near a surface
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