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FEATURE : Materials for Ships, Buildings and Bridges
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Kobe Steel's Steel Castings for Building and Bridge Components

Dr. Hiroyuki MoriJ Yasunori Kagawal Shigeki Nakamurall Jun KodairalD Kazuyuki Tsutsumi

O

It is relatively easy to manufacture complicated shapes with steel casting. Castings with complicated shapes
are particularly suitable for the design of connecting components as well as weldability issues related to the
application of such components. As an example, this paper describes casting applications for connecting
components used in buildings and bridges. Issues related to chemical composition, heat treatment and
simulation techniques in relation to such casting for connecting components are introduced.
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a) Cast block for super mega-frame
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b) Erection of super mega-frame
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Photo 1 Cast block for super mega-frame on Meiji Life Office Tower at Saitama new urban center

B i

goobomoboobomoooooobobobooo
goboo0o0obOooboboooboOo cAEODDDOOoDO
oo

oooboooboboooboooDo

0000000000000000000000000
oooog

000 1000000000000000000000
000000000 O0o0DOooOooooo*oooo
scwe200 0 000 O00O0DOO0O0O0ODODOOOOO
00200 000000000000 ODOOOOO0JS
0000000000000000*00000000
6/0 00000000000 DODOOOO32000
00000 Dad00000000000000000
00000000 DbOD DO Ded 0000002002
0400000000000000000 4

Ll

e
]

A e it R A

=] B
o — jp_ - [ L
— e i, P
e a
cob000oO0oooooooooooo
Oooooa

¢) Meiji Life Office Tower at Saitama new
O urban center
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a) Bearing bottom node
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c) Keel node
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Photo 2 Cast steels used for Kobe-wing Stadium
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a) Cast steel noded

003 0U00ooooooooooooo
og

Photo 3 Cast steels used for Dentsu Inc.’s
headquarter building
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d) Truss node
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b) Erection of cast steel noded
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b) Erection of bearing bottom node and truss node
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e) Erection of Kobe -wing Stadium
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c¢) Dentsu Inc.’s headquarter building

R:D 000000/ Vol 52 No. 10 Apr. 20020 45



004 0O0O0O0ODOODOODOODOOO
Photo 4 Main support casting for bridge

Design of chemical composition and heat treatment condition
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Heat treatment |
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!

| Finishing of castings |

!

| Shipping |

01 0DOOoOooooo

Fig. 1 Sequence of manufacturing procedure of castings
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Fig. 3 Sequence of estimation
of strength and toughness

Requirement of strength and toughness
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Fig. 2 Solidification analysis result of cast block for
building construction

Casting shape

l

Heat transfer analysis

l

Cooling rate during quenching
Temper parameter

!

Equation for prediction of strength and toughness

Data base of mechanical properties | | Considerations of metallurgy

|:> Predicted value of strength and toughness
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a) Temperature distribution chart at 60 minutes during air cooling
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b) Temperature distribution chart at 270 minutes during air cooling
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Fig. 4 Temperature distribution chart of cast steel node during air
cooling
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Fig. 5 Relation between cooling rate during quenching and tensile
strength on SCW480 steels
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Fig. 6 Estimated result of tensile strength on SCW480 and SCW550
steels

Table 1 Chemical composition range of SCW steels on Japanese Industrial Standard

Steel C Si Mn P S Ni Cr Mo \ Ceq
SCwW480 0Jo0.22 J0.80 0 1.50 J 0.040 [J 0.040 J0.50 J0.50 O O 0Jo0.45
SCW550 00.22 00.80 0150 0 0.040 0 0.040 0250 00.50 00.30 00.20 00.48
SCW620 00.22 00.80 0150 0 0.040 00.040 0250 00.50 00.30 00.20 00.50
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Fig. 7 Relation between S contents and Charpy absorbed energy at 00
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a) Solid model of cast steel node
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b) FEM analysis result of stress distribution
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Fig. 8 FEM analysis result of cast steel node
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