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Abstract: Fully mechanized hydraulic supports are the large-scale core equipment controlling the pressure of coal mining face.
Hydraulic supports are crucial for protecting the safety of modern coal mining operation, expanding the working space and improving
the efficiency of coal mining. Commonly, hydraulic supports are mainly composed of hydraulic parts (column and jack), bearing
structures (top beam, shield beam, base support and so on), pushing equipment, controlling system and other auxiliary equipment.
Hydraulic supports are often used in extremely harsh and complex mining environments, in such a case, local mechanical deformation
and damage injury, fatigue and corrosion often take place. Failure analysis and residual life assessment on the key components in
hydraulic supports are the prerequisite to promote the remanufacturing of the whole machine and the development of green circular
economy. The failure behaviors of key components in hydraulic supports, such as, top beams, base supports, connecting rods and
columns are summarized and analyzed, and it is pointed out that the failure cause analysis of structural components needs more
attention. The research status on life assessment is also discussed. The current research focuses on the strength check and life
prediction in the design stage, while the research on the remaining life of the support that has been in service for a period of time is
still blank. Furthermore, the trend of residual life assessment by using finite element method is put forward.
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(a) Macroscopic corrosion morphology of oil cylinder surface
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(a) Blister caused by pinhole or crack

(b) Blister caused by osmotic pressure
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Fig. 1 Schematic diagram of the causes of bubbling

(b) Microstructure of corrosion products
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Fig. 2 Failure analysis of oil cylinder surface
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Table 1 Element composition of corrosion products

Element C (0} Fe Mg Si S

Massfraction / % 41.3 16.5 31.3 0.7 4.2 2.8
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Fig. 3 Schematic diagram of cracking characteristics of

jack cylinder
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Table 2 Mechanical properties of cylinder materials

Yield strength Tensile strength Elongation Reduction of area Impact energy
System Number Ryo2/ MPa R/ MPa 5/ % A% A0 CY /]
1 468 760 23 55 22
2 473 773 22 62 19
Sample
3 450 721 27 54 23
Average 463 741 24 56 21
GB - =835 =980 =12 =40 =39

#3 HE ZG30SiMn HEMLZ S (RES B H "
Table 3 Chemical composition analysis of column

socket materials

Element C Mn Si S P Fe

Mass fraction/ %  0.38 1.67 1.27 0.021  0.019 96.64
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(a) Total displacement of hydraulic support prototype
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(c) Equivalent stress of hydraulic support prototype
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Fig. 4 Finite element analysis results of ZT6500/19.5/34 hydraulic support
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Fig. 5 Stress distribution of the canopy and base of ZF6400/19/32 under the canopy bending & base horizontal loading
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Fig. 6 Stress distribution of the canopy and the base of ZF6400/19/32 under the canopy hind torsion & base bending
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Fig. 7 Stress distribution of the support under the canopy hind torsion & base loading
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