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Research and Development of Aluminum Extrusion Alloy Products for
Shinkansen Train Coach
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The number of aluminum train coaches in Japan rose to over 15,000 in total by 2006 after aluminum was
applied for the first time in 1962. More than 30% of all train coaches have been produced in aluminum alloy.
In Shinkansen train coaches, the adoption range of the aluminum alloy spreads out with increase in speed in
particular. This paper is an outline of the change of the Shinkansen train coaches after the Shinkansen 300
series and the development in which Kobe steel was concerned with them.
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Fig. 1 Trend of aluminum train coach production*”
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Fig. 2 Material share of train coach in JAPAN *”
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Fig. 3 Example of aluminum extrusion for train coach
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Table 1 Mechanical properties of main metal for train coach **”

Mild steel HT steel Stainless steel Aluminum alloy

§5400 (example) SUS301L-HT SUS301L-LT A5083P-O ABNO01S-T5 A7NO1S-T5
Range of thickness 50 t0 16 == HH= 5= 0.80J t0J 40 60t 5=
Oosg 0 MpPaO 400 647 930 550 275 245 325
Oa, 0 MPall 245 588 685 215 125 205 245
O EL oood 17 21 20 45 16 8 10
OE 0 MpPall 2.06E] 05 2.06E0 05 1.81E0 05 2.01E0J 05 6.86EL] 04 6.86EL] 04 6.86E[] 04
Op 7.85 7.85 7.93 7.93 2.66 2.70 2.78
Oog/p 0OMPal 51 82 117 69 103 91 117
Do,/ 0OMPal 31 75 86 27 47 76 88
OEp 0 MpPall 2.6E0 04 2.6E00 04 2.3E0 04 2.5E0 04 2.6E0] 04 2.5E0 04 2.5E0 04

HTO High Tension
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Fig. 5 Adhesive aluminum honeycomb panel
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Fig. 4 Structure of a train coacH Shin-kan-sen 300 series”**"
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Fig. 6 Structure of a train coach Shin-kan-sen 500 series”*?
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Fig. 7 Structure of aluminum damper floor
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Fig. 8 Structure of a train coach' Shin-kan-sen 700 series” **”
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Fig. 9 Structure of an aluminum interior floor reinforced with dimples for sound reduction 2)
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Fig.10 Resistance to stress corrosion cracking of samples made by
mass production process
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Table 2 Characteristics of aluminum alloys for train coach 2

Mechanical Fatigue - s P Corrosion -
Alloy Temper Properties Strength Extrudability | Formability Weldability Resistance Applications Remarks
T4 O 0
O Floor Framing | O High strength
25D 6 . . ° ° ° 0 Shell Framing | Good Weldability
T5 O O
T4 U . O Floor Framing | Good Corrosion
Cz5D ° ° bbe O Shell Frami Resi
T6 0 0 Shell Framing esistance[T]
0 Floor Framing .
Z5H T5 o o O o 0 O Shell Eraming [ Good Extrubality

Note Good[1] O o O 11 PoorO

03 CzsDOANOIOO0D0OD0ODODODOOOOOOOOoDbOOon
Table 3 Mechanical property of samples made by mass production process

(0:} 002 El
Alloy and temper 0 MPal 0 MPall 0oo
CZ5D-T6 365 316 146
A7NOL-T6 358 308 143
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