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Abstract

Reasons for the fracture of gear shaft for hot continuous rolling mill were comprehensively ana-
lyzed by means of optical microscope and scanning electron microscope. The results showed that
the fracture could be attributed to the following major reasons: excessive levels of non-metallic
inclusion, serious banded structure, uneven metallurgical structure and low hardness of axis core.
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Figure 1. Fracture location and morphology of the gear shaft. (a) Fracture location; (b) fracture morphology
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Figure 2. Sampling location of gear shaft
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Figure 3. SEM micro morphology of fracture
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Figure 4. EDS analysis of fracture inclusion
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Tablel. Chemical composition of the gear shaft (mass fraction, %)

=L SR ERS (RESH, %)

JLER C Si Mn p S Cr Ni Mo
SEE 0.198 0.290 0.661 0.0089 0.0083 0.63 1.864 0.192
FrEE 0.17~0.23 0.17~0.35 0.40~0.70 <0.003 <0.003 0.40~0.64 1.60~2.00 0.15~0.30

Table2. Hardness of the gear shaft
Fz 2. SRR

e W HI/HRC (T 1/3 +42)/HRC
UIIERZES 58.1 275
BORER 58~62 33~42
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Figure 5. Non-metallic inclusion
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Figure 6. Micro structure of different areas; (a) edge; (b) diameter of the quarter area; (c)
banded structure
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