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http://www.rail-fastener.com/three-types-of-rail-track.html
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rail insulator -

rail pad
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rail gauge block T J = \ ool

rail resilient pad ? .
plastic dowel

™ flat washer

tie plate adjustable pad

http://www.railway-fasteners.com/news/wj-8-rail-fastening-system-installation.html
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AGICO GROUP

rail insulator

rail pad

rail shoulder

Type |V

fastening system

http://www.railway-fasteners.com/news/rail-fastening-system-installation.html
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* n1suaalugl 1wy Tie plate, Rail shoulder
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¢ m%“iq‘l_ll,l,ﬂz?‘ﬂﬁugﬂ iy Screw spike, Bolt nut uazanaiunegiuuuaas Tie plate was
Rail shoulder

* N15ARTUZUSAU (Hot Forming) wiu Rail clip
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Tie plate Rail shoulder

o $1171
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Materials : FCD450, FCD 500 etc.

http://www.railway-fasteners.com
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Bolt and Nut Screw spike
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Materials: Low and medium carbon steel, low alloy steel

http://www.railway-fasteners.com
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Materials: 55Si7,60Si7 (Js: sups, Sup7)
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Temperature

Filling state -
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Air entrapment

Air Entrapment
%
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Solidification state

Temperature
°C
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Shrinkage, Porosities
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Filling state

Temperature
°C

Empty
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Solidification state

Empty
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nsnveunanaysedmiumswan Rail clip
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* WANNAIANTLAULNUNATY (0.3-0.6%C)

* SUP6, SUP7/ (60si7: 0.56-0.64 %C, 1.5-2.0 %Si, 0.7-1.1 %Mn), SUP12
* SUP9, SUP 11 (0.52-0.60 %C, 0.15-0.35 %Si, 0.65-0.95 %Mn, 0.65-0.95 %Cr )
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. Strain Hardening . Necking

Stress P 1
N /
Ultimate Strength
™~ Fracture
Yield Strength
Run
Young's Modulus = Rise = Slope
Run

> Strain

https://en.m.wikipedia.org/wiki/File:Stress_Strain_Ductile Material.pdf
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Young's Modulus (E): anuudeunsaansian dena
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Modulus of Resilience: arugunsnlunissy
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-~  =-0.002 €y Strain

Energy of elasticity shown under the curve of the stress-strain curde.

Credit- Callister

Credit : Figure adapted from Callister
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* High tensile strength : Young's modulus

e Good sag resistance together with fatique
e Fatigue strength
* sag resistance
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Credit: Sangwoo Cho Optimization of microstructure and properties of high strength spring steel , Ph.D.Thesis, Jan 2011



Sag resistance
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loop area ' @ : , a &
P * LUAUUNANTULANAIAN sag resistance AN

Stra ® ANFLAN V WAz Nb dQellWiA sag resistance
rain
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Credit: Sangwoo Cho Optimization of microstructure and properties of high strength spring steel , Ph.D.Thesis, Jan 2011



Sag resistance

* N3N Sag resistance
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https://www.nuclear-power.com/nuclear-engineering/metals-what-are-metals/heat-treatment-of-metals/quenching-metals/
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https://www.industrialheating.com/
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Pearlite Bainite
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Takeshi SUZUKI Effects of Si and Cr on Bainite Microstructure of Medium Carbon Steels, I1SIJ International, Vol. 50 (2010)



Rail clip (S)




Rail clip (L)
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https://www.heatreaters-engineers.com/Annealing1.html
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Forming Hardening Tempering

http://www.railway-fasteners.com
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Bainite Pearlite

Takeshi SUZUKI Effects of Si and Cr on Bainite Microstructure of Medium Carbon Steels, I1SIJ International, Vol. 50 (2010)
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Takeshi SUZUKI Effects of Si and Cr on Bainite Microstructure of Medium Carbon Steels, I1SIJ International, Vol. 50 (2010)
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