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Design of Full-section Rectangular Tunneling Devices and Experimental
Study of Its Stable Rock-cutting Characteristics
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Abstract: Aiming at the problems of complex cutter head form of full-section rectangular roadheader
in existing coal mine roadway , difficulty in one-time tunneling forming of full-section. A method for imple-
menting rectangular truncation was proposed based on the principle of Reuleaux motion, a kind of eccentric
shaft planetary gear drive Reuleaux triangle single cutter head was designed based on the proposed method ,
and the motion trajectory simulation was carried out. A full-section rectangular cutterhead cutting test
bench was built and multiple sets of tests under stable cutting states were carried out. The test results show
that: the center fishtail cutter may increase the stability of the cutting processes, the vibration of X, Y and
Z directions is greatly respectively reduced . the minimum reduction is as 42. 107 % » and the maximum is
as 51. 753 %. The stable cutting rock sample tests under 11 groups of different cutting parameters were car-
ried out, and the relationship among torque, oil pressure and cutting parameters was obtained. A concept
of equipment economic cutting parameter region was proposed. The economic cutting parameter area of the
cutterhead designed under the condition of the test rock sample is determined to be nx »m="0L6.6,9.8] r/
min; v = [ 14. 25, 18. 3] mm/min. The graphic difference rates among the theoretical section, the
simulation section, the test section and the standard square are as 3.18 % . 5.09 % and 6.64 % respec-
tively, which verifies the feasibility of the cutter to realize rectangular cutting.

Key words: full section; rectangular; tunnel boring machine; cutting characteristics; graphic differ-
ence rate; economic cutting parameter area
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Tab.2 The influence of fishtail cutter with and without center on cutting characteristics
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Fig.9 The vibration suppression mechanism of the
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Tab.3 Multiple sets of stable cutting tests and

their results
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Fig.10 Stable cutting torque, oil pressure and speed,

propulsion speed relationship
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Fig.11 Section contour acquisition and comparison of

rock samples after cutting tests
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Fig.12 The difference rate between the section contour

and the standard square figure
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