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Development of T-bar Production Technology by Universal Rolling
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Abstract:

Application of T-bars in shipbuilding has increased recently. A new hot section rolling technology by universal
rolling was developed to produce slim T-bars suitable for ships. The new process uses universal mills in intermediate
and finishing rolling. In order to obtain higher productivity, a tandem rolling technology with two universal mills and
an edger mill was developed for intermediate rolling. In the present study, the deformation properties of the tandem
rolling was investigated by model rolling experiment. Then T-bar rolling test was carried out at an actual structural
mill. As a result, T-bars with target dimensions were successfully produced, and the possibility of the T-bar universal

rolling technology was clearly demonstrated.
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Fig.2 Schematic of new intermediate rolling method'
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Fig.3 Dimensions of rolls in model experiments'?
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Table 1 Draft schedule of experiment (mm)
Pass No. ?}l\llffkness tw FhliacrliiZss tf \E/li?irtll%eB
Stock 8.00 16.00 30.0
1 Ul 7.20 14.40
E 29.4
U2 6.05 12.10
2 U2 5.14 9.92
E 27.3
Ul 4.32 8.33
3 Ul 3.67 6.83
E 25.9
U2 3.08 5.74
4 U2 2.62 4.71
E 24.8
Ul 2.20 3.95
5 Ul 1.87 3.24
E 24.1
U2 1.84 3.21
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After Ist pass (1-U2)

After 2nd pass (2-U1)

After 3rd pass (3-U2)

After 4th pass (4-U1)
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Fig.5 Cross sections of rolled workpiece after each pass?
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Fig. 6 Dimensions of cross section of workpiece after 5th pass'?
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Photo 1 Appearance of top end of rolled pure lead T-bar'”
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Fig. 8 Dimensions of rolls in FE model'”

K2 ARG
Table 2 Numerical conditions of FEA

Horizontal roll rotation speed 40 rpm (4.19 rad/s)
Target web thickness reduction 15%
Target flange thickness reduction 18%

o . Stock-roll 0.4
Friction coefficient .

Stock-guide 0.0

Young's modulus of workpiece 100 000 N/mm?
Poisson ratio of workpiece 0.3
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Fig.9 Example of deformation and strain in FEA (U2, web tip
side vertical roll position 10 mm)*?
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Fig. 10 Influence of web height reduction on web tip thickness'”
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Photo 2 Example of rolled T-bar'?
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Photo 3 Dimensions of T-bar products
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Table 3 Dimensions of T-bar products

. Dimensions (mm)
Series
H B tw tf tfltw
297 125 9 16 1.78
300 125 9 19 2.11
297 125 10 16 1.60
300 125 10 19 1.90
T300 X% 125
303 125 10 22 2.20
300 125 12 19 1.58
303 125 12 22 1.83
306 125 12 25 2.08
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