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Continuum Mechanics

70 20
) Il Gauge corner wear with outer rail
60 F Survey point: No.1 No.2 No 3 x B Vehicle wear with inner rail
16 - R Side wear with outer rail N
50 F ) B8R Side wear with inner rail §
£ £ n
= A g < N
2 30F = \
= 2 8r N
20 N N
|
\
10 F N
\
O 1 1 1 1 1 1 L 1 1 - h
-50 -40 -30 -20 -10 O 10 20 30 40 5C 27 63 88 124 149 178 208
Width (mm) Total railed tonnage (Mt)
(a) (b)
3.0 - 240 — 52
~w Survey point No. 1 (77 Leftrail | |m Left rail
o5l p— Survey point No.2 [ Right rail | | ® Right rail
s Survey point No.3 _ 210 vertical force lateral force =2 148
S int No.4 >
g 20k urvey point No é ./ é
= ot - 44
B 15t g g
=1 &= =
S 10} 8 J40 8
= h ue) 2
&) ; -
0.5:F i 4 36
ok I RN g T B AT SR | 3
0.0 [ 2D A B Sl S L o Sl SR 13“&- R
1 1 1 1 1 32
0 100 200 300 400 500 600
Mileage (m) Vehicle speed (km/h)
(© ()

Fig. 1. WiAER. (a) HEEEZL (b) L RTTERE (¢)
WS RL (d) BIMEAER S



Three Representative Activities

B Mechanics gets closer to quantum mechanics
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Fig. 2. A 20-MHz nanomechanical resonator capacitively
coupled to a single-electron transistor.



Three Representative Activities

B Mechanics meets chemistry here and there

Fig. 3. Surface morphology of Si thin film and the patterns
designed according to fracture mechanics analysis.



Three Representative Activities

B Biomechanics evolves into mechanobiology
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Fig. 4. Cellular mechanoresponsiveness and physical connectivity
between ECM, cells, cytoskeletal networks, and nuclei.



Conclusions

B After reconstructing a rail profile using NURBS curves, we used the
coordinates of the rail profile value points as design variables. A numerical
optimization model was then established using a PSO-LM-BP neural
network, with the objective of reducing rail wear and fatigue damage as
constrained by the geometric properties of the rail. An improved genetic
algorithm leveraging chaotic microvariations was employed to achieve the
solution, resulting in an optimized rail profile.

B The static calculation results and the dynamic calculation results showed
that the optimized rail profile demonstrates better dynamic performance. It
was found that the optimized rail profile can reduce the maximum wheelset
lateral force by 15%, the maximum derailment coefficient by 11%, the
maximum wheel-rail contact stress by 10%, and the rail wear power by
26.6%.

B Finally, it was demonstrated that using the CHN75-Opti profile along a R600
m curved section of heavy-haul rail lines can reduce rail-wheel contact
stress, hasten the arrival of the wear and fatigue equilibrium state at
measuring points 2 to 4, and decrease the wear rate by 22.5% and fatigue
cracks by 37.4%, following the fatigue and wear equilibrium state being
reached at measuring point 4.





