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Top Spindle, End Coupling
and Slipper Metal
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Structural analysis and drive simulation of the top spindle, end coupling and
slipper metal which is an important component of hot rolling process.

S. W. Byun(Chungnam National University), Y. S. Lee(Dept. of Mechanical Design Enginnering, CNU)
and H. Y. Lee(Chungnam National University)

ABSTRACT

The top spindle, end coupling and slipper metal are important components of the hot rolling process and are used
for transmission of heavy rotational power. In this study, kinematic analysis is conducted using finite element method
for hot rolling precess under slipper metal combination types and operation situations. The structural analysis is
performed by applying the combination type, rotational boundary condition of top spindle, end coupling and slipper
metal. This study aims to minimize the mechanical problems which might happen in the production process.
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Fig. 1 Schematic diagram for combination structure of
top spindle, end coupling and slipper metal
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Table 1 Mechanical properties of top spindle and end
coupling

Young's modulus ( GPa ) 205
Poisson's Ratio 0.29
Density ( kg/m® ) 7850
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Fig. 2 Stress contour of top spindle
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Fig. 3 Stress contour of end coupling
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Table 2 Mechanical properties of Slipper metal

Young's modulus ( GPa ) 100
Poisson's Ratio 0.23
Density ( kg/m® ) 8930

Fig. 4 Stress contour of slipper metal

3. CATIA DMU Space Analysis

3.1
CATIA-V5 DMU Space Analysis= TA| " &
Ao A 7t HEke] 548 st AAE AHE

g g A Vss AT 5

At sAlel 7] H ek
Al A HE AYES 9
o 2 AFelME diddTAe]

FAl 7N3FEA R A FFate] BUAR
o 7H8S AAstP om, top spindlee
0.0000° ~ 6.7000°

o

Fig. 5& top
spindle, end coupling, slipper metal®] CATIA E2¥
& vERA Aol

676

Fig. 5 Configuration design of top spindle, end

coupling and slipper metal using CATIA
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(a) Space analysis of end coupling and slipper metal



(b) Space analysis of top spindle and slipper metal
Fig. 7 Space analysis in case of 0.0000 °

3.2 Top spindle
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(b) Space analysis of top spindle and slipper metal
Fig. 9 Space analysis in case of 2.9717 °
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Fig. 10 The center distance of assembly part in case of
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(b) Space analysis of top spindle and slipper metal
Fig. 11 Space analysis in case of 6.7000 °
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4, CATIA DMU Kinematics

3.1 CATIA DMU Kinematics
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Fig. 12 Joint connection using kinematics analysis
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Fig. 13> DOF, Joint, T&x719 ZATE Yehd
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Fig. 13 Mechanism Analysis
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