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Abstract; The double disc cutter test bed with adjustable spacing is designed to solve cutter disc
design problems of full face rock tunnel boring machine (TBM). Three granites uniaxial loading
breaking were experimented to attained breaking force by pressure tester. The effect of loading rate
on breaking force was analyzed. The pressure force and move speed of test bed were determined to
be designed the double disc cutters test bed based on experimental results. The main parts structures
of test bed were explained. The main stress parts were analyzed by finite element method. The
manufacture , assembly , debugging of the test were completed and the rock breaking experiments
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were done. The breaking force of three granites was in 108 ~ 300 kN in one-way rock brecking

test. The stress analysis of the core component is less than the allowable stress of the material , and
the force in the rock breaking process is within the design permit. The test bed can meet the re-
quirement of rock rolling test in the design of Hard Rock Roadheader.

Key words :rock breaking ;test bed ;design;disc cutter
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Fig.1 Picture of constant loading pressure tester
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Table 1 Tester parameter
/KN B FRERKSE/mm R EARRRERE/mm AMERK S /mm RERE/ % HE/V O TIR/AW
2 000 250 x200 320 850 x400 x 1350 +1 380 1.5
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Fig. 2 Cutter installation picture BN , AAtEREInEE 2.
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Table 2 Rock performance

AR R/ (gemm ) HPEAR R/ GPa AP UE G/ MPa PR JE/ MPa
HA K 2.57 70.8 0.28 100 15.4
ZREK 2.79 72.3 0.28 132.5 16.8
R 2.78 73.8 0.28 132.3 16.8

K LL 0.5 kKN/s, 1 kN/s, 1.5 kN/s il AW 3 ~ 185 s,
R RT3 FhAE AT A R A

(BYZ K
3 0.5 KN HNEHGE RS A B O
Fig. 3 Rock breaking at 0. 5 kN loading rate
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Fig. 4 Rock breaking at 1 kN loading rate
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Fig. 5 Rock breaking at 1. 5 kN loading rate
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Fig.7 Double disc cutters test bed
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Fig. 8 Worktable and specimens table
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Fig. 9 Disc cutter holder



718 Tk B SOR S e AR (A R R SE R

9533 3%

JIEEARG (W 10) EZAHE T BRI,
iy 7 38 R HEAT RS B KR RIS 1) ) AR B
HEH PR E.

10 JJARGEHE
Fig. 10 Disc cutter system
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Fig. 11 Lateral cutter distance adjustment structure

diagram
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Fig.12 Front and rear cutter distance adjustment

structure diagram
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Fig. 13  Stress analysis of test bed
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Fig. 14 Installed test bed
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Table 3 Granite characteristic parameters

MR/ PURSREE/ PoPrampgs spteiies
MEk/N=a
(g-mm~%) MPa MPa GPa

2.64 127.5 18.6 67 0.17~0.36
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Fig. 15 Picwre of double disc cutters breaking rock

test
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Fig. 16 Force condition of disc cutter system
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