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Abstract; Aiming at the problem that shield machine cutters are prone to welding cracks and the
residual stress is too large, which leads to the alloy spalling easily in the cutting process of cutters,
the finite element analysis model of the brazing process of cutters was established, and the brazing
temperature field and residual stress field of cutters with different welding structures were studied
through simulation calculation and X-ray diffractometer experimental verification. The results
show that the temperature field presents a gradient distribution in the cooling process after brazing
the cutter head. When the thickness of the solder is 0. 25 mm, the residual stress in the dangerous
area of cutter head stress is the smallest. The number of cemented carbide blocks of 160 mm blade
width cutters is designed as 3 pieces to reduce welding residual stress and improve welding
strength. The results of residual stress test are basically consistent with the numerical simulation
results, and the surface of steel matrix is compressive stress.

Key words: shield machine cutters; cemented carbide; steel matrix; soldering and brazing;
residual stress
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Fig. 1 Assembly drawing of cutters
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Fig. 2 Three dimensional model of the cutter head region
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Table 1 Material property parameters
st R/ C WM & E/MPa AR v Pk R T JEIRIRE/MPa

25 210400 0.29 12.32 235

IR 300 193 100 0.3 13.31 180
600 157 900 0.31 14.43 125

1 000 106 200 0.35 13.2 35
25 550 500 0.25 6.81 1500
R4 300 531300 0.25 7.05 1500
600 509 200 0.26 7.28 1 500
1 000 461 400 0.26 7.89 1500

25 87920 0.358 18.68 254

T 300 75 800 0.36 19.86 140

600 59 800 0.36 21.28 65

700 51 000 0.36 21.77 30
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Fig. 3 Cutters’ cooling curves at different positions
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Fig. 4 Distribution of residual stress in different directions after brazing and cooling of the cutter head
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Fig. 6 Path-stress distribution curves of the cutter head in all directions
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Fig. 7 Effect of different solder thickness on the distribution of equivalent residual stress in brazing
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