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Abstract

The air-cooled steering roller is an important equipment of the hot-dip galvanizing unit. Based on
the failure analysis of the old air-cooled steering roller, a new air-cooled steering roller is de-
signed. Compared with the old air-cooled steering roller, the new roller has made structural opti-
mization in many aspects: The old air-cooled steering roller has no shaft sleeve at the motor end,
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and the new air-cooled steering roller has added a shaft sleeve with a length of 247 mm and a wall
thickness of 77.5 mm at the motor end. The free end shaft sleeve of the old air-cooled steering
roller is 155 mm long and 62.5 mm thick. The free end shaft sleeve of the new air-cooled steering
roller is 200 mm long and 77.5 mm thick. The opening shape of the side plate is also different, and
the round hole of the old roller is changed into a trapezoidal hole; the arrangement of reinforcing
ribs is also adjusted. In order to ensure the normal operation of the new roller, the stress condi-
tion of the new roller is simulated and analyzed. Therefore, the finite element calculation model of
the new air-cooled steering roll is established, and the stress analysis and thermal stress analysis
of the new air-cooled steering roll are carried out. Under the same working condition, the stress of
the driving end and free end of the old air-cooled steering roller and the new air-cooled steering
roller are compared and calculated. The calculation results show that the stress condition of the
new air-cooled steering roller at the driving end and the free end of the motor has been signifi-
cantly improved.
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Figure 1. Air cooled steering roller of hot dip galvaniz-
ing unit
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Figure 2. Structural diagram of new and old air-cooled steer-
ing rolls
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Figure 3. Side plates of new and old air-cooled steering rolls
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Figure 4. Stress distribution of the overall structure of the new air-cooled steering roll
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Figure 5. The maximum stress of the new roller appears at the supporting part of the rotating shaft
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Figure 6. The maximum stress of the side plate of the new roll appears at the opening
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Figure 7. Maximum stress of steel strip on new air-cooled steering roll
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Figure 8. Stress caused by thermal deformation of fresh air-cooled steering roll
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Figure 9. The maximum thermal stress at the reinforcing rib of the new roll
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Figure 10. Maximum stress at the toe of reinforcing rib at the motor end of new air-cooled steering roll
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Figure 11. Maximum stress at the toe of reinforcing rib at the motor end of used air-cooled steering roll
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Figure 12. Stress in shaft hole of shaft sleeve of new air cooled steering roll
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Figure 13. Stress of shaft hole at free end of used air-cooled steering roller
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