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THE PROPAGATION LAW ANALYSIS
AND STUDY OF STRESS WAVE ON
IMPACT CUTTING OF COAL

ABSTRACT

This thesis firstly analyzes the fragmenting mechanism and the
faults of the common used drum shearer in the coal mining. We
make out the theory of compact cutting of coal combining the
characteristic of coal. According to the theory, we design and
manufacture the impact mining machine. The underground
industrial experiment of the model machine had gotten the expected
result. Both the theory analysis and experiment provide that the
impact-mining machine can solve the mining problems.

In order to perfect this theory and instruct the improvement
and application of the machine, the author emphatically studies the
propagation of stress wave in coal and detailed analyzes both the
three stages that the stress wave propagates in the coal and the
propagation law of the stress wave and the stress state of the inner

material points of each stage. From this study, we gain the
i
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relationship of the stress value and the compact stress at random

points, also obtain the reason and the time of the possible maximum
stress. This thesis also points out that if we choose the right stress
wave form it will produces the higher stress concentration. In
addition, this thesis researches the dissipation of energy in process
of compact mining, the split thickness of impact and the
relationship between the useful energy and the impulsive force.
Finally, we make the numerical stimulation of the process of the
impact mining by finite element method and ANSYS/LS-DYNA
through which we draw a reasonable conclusion, verify the truth of
this theory and the feasibility of this machine.

Keywords impact cutting of coal, stress wave,

dissipation of energy, numerical stimulation
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Fig3-9  The propagation of elastic-plastic stress wave

in the second stage

49



RIRE LRSI 54 2 it

REBEARAE; R2, NGB R, REE AR, BER
bR pE R, A AR RS, MU RS ANME, FH
HREAERRDNAASHEEABRAD, Bo, = -0,

PEIXBUN 8] P IR i B (3—9) FiiaR.

B RAS RGP AIB Y AT, WKy A A S 8 b im0 Rt
SETLUEE (3—10) @R,

FEE 3—10) F () FHFEREERERE; (b)) AFHEMN /48K
5, ZEEREEEA /A KEANSBERN S5 RSN B NGRS
AFE: (o) AHEM1/2ERE, BINEKRNIIETEEA%, E2FE
BAHMMA / 2ENAAEE MG ER TSRS 26 (D AME
B 3/4 BRAMTEAA / 2HR N AKX, TAESHAEA /4 BEREN
BRLRNE: (o) REER, AFNENAELWREHRINARE.
X —BEACNER, REIHKMIERT THEAMESHRERES
LUBEHIL A AR EHRERREN S . PRI .

T i R R
inn + S =+
i | | { I |
A T a T '
F= R ]
4 o [ P
LA ''A H 1
2 4
(a) (b) (c) (@) (e)
H3—10 #HRLEHBEGRY
Fig 3-10 The reflection of rectangle wave

on freedomsaurface



ARE T AFB BRI

A /!

Y
f_\—
i\
¥ \ / s
] T
L
vy
Ay

i
p) (el

PR A
2 foE
LA
" —
!
I3

ST
Y

(o) 4P “co C

=

B 3—11 FEEEElDDYAH

Fig3-11 The reflection of sinusaidal wave on freedom surface

B E R THAMEZR A WE (3—11) fir, EREHRE
B_MrBEWERERBMOATASZ, WA G—11) & () FiF,

B F AR EIE LB A B ENR ST UES, EEARBAHE
AT LAEE B MRS RN, SRR N R R TSN 7,
o RSB FE—BER (M BRI R T R RASE R A 507, Re i i K
BRER TR .

GbRd, fEe/C, st <2 /(C, +C,) WRABRA, BAFRER
SV TE R g, RETRE, BRENBENRNST RAHT
FEBRERKRD, BTRENRIEEE ERERE MRS, FUER
T A FHEF= A RN B &, BT AECEPRE M S B | RisE,
ERERANEFE TR EE LA FRERSHERR.

BIRRIEHSE=ANE, BMEHh: = 20 /(C, + €,) RN HLL
RS EE AR, X RN, 2EAREREN HEH& IR
FISBB B, SO IS 3 S R i T SR M 3B P EE 4 % R AR S

51



ARBTRFW LR EFLR X
B, SRSEREETHIND BRI, ERSEEAAN R R S
BEDndis. o PIRRIETE 2 AT IR B ISR AT LIS B, 7EIX BRI AT A
BB R R RS -

Ze

o, 0¥ <C (- )
C,+C,
olX,t) = o 37
g, - g, s <X <e
€ +C,

FELRURFEIRER R, KPR gafrnss mErks
85, B0, - o, W BETEERE, EREFHEPERRLY < 0 KHE
THRTBRAIFE, BUAARRERS, FLERFSF AR MAHRE
AT, RAR B b EE SR ENEER T 86 B T R 43 ik AT
infeil, BRASGMASRAERZ BIMMEERT.

1 A

0 ' € ﬁ*}
Bi—-12 FINERBHESRE

Fig3-12  The propagation of elastic-plastic stress wave in the third stage
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Fig3-4 The parameters of material
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Tab 5-1 The stress value of selected points at 20ms ( MPa)

29359 | 27677 | 25955 | 24313 | 22631 |20949 |19267
X -0.375(-0.341|-0.134 {0.129 [0.375 |0.241 |-0.021
Y -1.751 | -0.546 | 0. 349 }0.546 |0.364 |0.240 |0.200
Z -0.42210.246 |0.861 [1.032 |0.650 |0.351 }0.130
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Fig 5-9 The distance-stress curve of selected points on line 1 at 20ms
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Tab 5-2 The stress value of selected points at 100ms { MPa )

293569 | 27677 |25955 | 24313 | 22631 |20949 | 19267
X -0.385| -0.364 | -0.127 | 0.020 |0.275 |0.141 |-0.121
Y -0.551 | -0.235|0.349 |0.400 [0.231 |0.111 |0.100
Z ~0.202 (0.142 |0.381 [0.532 |0.459 |0.181 [0.130
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Fig 5-10 The distance-stress curve of selected points on line 1 at 100ms
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Tab 5-3 The stress value of selecied points at 20ms  ( MPa)

549 1734 24311 | 24312 124313 | 24314 24315
X -0.356 | -0.24 }-0.123|-0.029 [0.129 |0.141 |0.021
Y 1.021 |0. 46 (0.22 0.546 | 0.546 | 0.651 |0.730
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Fig 5-11 The distance-stress curve of selected points on line 2 at 20ms
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Tab 5-3 The stress value of selected points at 100ms { MPa)

549 1734 24311 | 24312 | 24313 | 24314 | 24315
X 0.024 1-0.14 |-0.193]-0.212 | -0.229 | -0. 250 | -0. 321
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Fig 5-12 The distance-stress curve of selected points on line 2 at 100ms
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