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Failure Analysis and Reproducing of Shield Machine’s Cutter in Beijing Region
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Abstract: Constructing subway by shield method is an important way to solve the heavy city’s traffic at present. This paper
analysed the shield machine cutter’s failure based on the geology in Beijing region,which is full of grit and scree. It was found
that the shield machine cutter’s failure was caused by high stress, impact and grain-abrasion. A hardfacing flux-cored wire
named DG7 was developed to repair and reproduce the cutter. There was no crack in the deposited metal on the reproducing
cutter’s cutting edge. The deposited metal’s hardness was 50~55 HRC and became 55~60 HRC after impact. The
reproducing cutter’s service life was longer than that of the imported cutter.
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Fig.1 Scheme of shield machine’s spokewise cutting head
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Fig.2 Shield machine’s circumambient cutter
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Fig.3 Physiognomy of the Fifth-line testing subway shield

construction
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Fig4 Worn appearance of circumambient cutter shield

machine after 70 meters of driving
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Fig.5 (a)Worn surface of the inner groove on the
circumambient cutter’s cutting edge, (b) the local enlarged

picture
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Table 1 Classification of shield machine’s cutter abrasion

characteristics
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Table 2 Main composition of flux-cored wire deposit metal

C Cr Ni Si Mn Mo Fe

0.1~03 5~10 1~3 <l 0.5~2 <0.5 K
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Fig.6 Microstructure before (a) and after (b) impact of ten
times by 3.5 kg shot from 1 meter hight (%)
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Fig.7 Worn appearance of remanufactured circumambient

cutter after driving 420 meters

B8 EC AL T 350 m BRI UL
Fig.8 Worn appearance of imported circumambient cutter

after driving 350 meters
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