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Abstract. In view of the fact that the traditional study of the chain breaking condition of the
scraper conveyor only considers the case of two-way simultaneous chain breaking, this paper
mainly studies the single-side chain breaking condition and its influence on the longitudinal
vibration and swing vibration characteristics of the scraper chain system. Using the tension
calculation principle of the point-by-point tension method, each section of the scraper in the study
area is taken as a unit. A coupled dynamic model of longitudinal and oscillating vibration of
scrapers is established and connected with Voigt model. The dynamic response laws of the
longitudinal and oscillating vibration of the scraper before and after the chain fracture under
different transportation conditions are numerically simulated. The calculation results show that
when there is material behind the broken chain, the longitudinal tension of the chain and the
oscillating vibration of the scraper reach the maximum value, and the chain speed fluctuation
reaches 543.1 % compared with the normal operating conditions. Only when there is material in
front of the broken chain, the longitudinal tension mutation of the chain and the oscillating
vibration value of the scraper are weaker than those of the previous working conditions. When
there are materials at the front and back of the broken chain, the sudden change of the longitudinal
tension of the chain and the oscillating vibration value of the scraper are the minimum, but they
also reach twice the normal working condition, and the chain speed fluctuation reached 194.4 %.
The research results of this paper provide a theoretical basis for grasping the operation status of
the scraper conveyor in the coal mine and predicting the life of the scraper conveyor.

Keywords: scraper conveyor, torsion pendulum vibration, broken chain condition, unilateral
chain broken, bias load.

1. Introduction

The material on the scraper conveyor is usually loaded unevenly [1-2]. Under the influence of
non-uniform load, the scraper will swing around the center of the chain, so that a chain has a large
force and a chain has a small force. In this way, the stressed chain may exceed the safe load [3].

Zhang [4] studied a new method to calculate the chain tension distribution of scraper conveyor
based on multi-body rigid-flexible coupling dynamics method. Jiang [5-6] studied a new dynamic
monitoring method of scraper conveyor. This method can calculate and analyze the dynamic
characteristics of scraper conveyor by real-time monitoring the rotating speed of scraper conveyor
head and tail. Zhang [7] constructed the dynamic model of the chain transmission system of the
scraper conveyor by using the virtual prototyping technology, and obtained the meshing
performance between the chain and the sprocket of the scraper conveyor under different working
conditions, as well as the dynamic fluctuation law of chain tension. Dolipsk M. [8] studied the
calculation method of dynamic load of scraper conveying in longwall mining, and simulated the
running load of scraper conveyor by computer. Wang [9] made an in-depth study on the chain
tension dynamic monitoring device of the heavy scraper conveyor in coal mine, and realized the
real-time dynamic monitoring of chain tension fluctuation. In order to study the wear of the middle
groove of the scraper conveyor under different working conditions, Xia [10] uses the discrete
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element method to establish the dynamic response analysis model of the coupling between the
scraper conveyor and the coal. In references 11 to 14, scholars have studied dynamic modeling
and simulation, which provides a reference basis for modeling and numerical calculation in this
paper [11-14].

Scraper conveyor chain card failure, the scraper will produce torsion pendulum, the two chains
caused by uneven stress. Therefore, when the torsion pendulum is produced in the scraper chain
system, it may cause a chain force and the other chain is not subjected to force, so the chain of
force may exceed the safety load and the scraper conveyor appears. A frequent broken chain
accident. In this paper, the coupling dynamic model of longitudinal vibration and swing vibration
of scraper conveyor chain is studied, and the influence of chain breaking condition on the
longitudinal vibration and swing vibration of scraper conveyor chain is analyzed.

2. Simulation of broken chain fault condition

Abnormal load condition refers to the sudden increase of material on the conveyer, such as the
rib spalling or the conveyer chain being jammed, the material bolt formed when material on the
free-load side is too much, a large material jams when the chain passes through the crusher or the
shearer, as shown in Fig. 1. This situation is sometimes impossible to be predicted and
unavoidable. In the design phase, the analysis of the dynamic characteristics under this condition
is of great significance to ensure the normal operation of the conveyor, and also provides a
theoretical basis for the study of monitoring instruments for such conditions.

A large coal rock or
obstacle .-""
T

Fig. 1. Chain broken and chain blocked on scraper conveyor

When on the scraper conveyor, the first chain behind the Ith scraper conveyor is broken
suddenly, the scraper has only one chain to drag and pull, and the scraper will be subjected to a
non-uniform load. If a chain breaks suddenly and the scraper conveyor fails to respond and stops
in time, the other chain also breaks because of overload. At this moment, the scraper, chain, and
materials behind the /th scraper will accumulate because of the loss of traction. Then the Ith
scraper will cause a sudden decrease on the tension of the front chain because of the loss of the
rear load. The mechanism of scraper biasing when the chain breaks is shown in Fig. 2.

—»Running direction (i, 2) chain,

(i, 1) chain, broken chain I-1 scraper (i, 1) chairl, broken chain -1 scraper

/
I (1,2) éhain \

i+1 scraper i scraper i+1 scraper / i scraper

a) Chain broken on unilateral chain b) Chain broken on bilateral chain
Fig. 2. Mechanism of bias load of scraper when chain broken
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The abnormal load of a chain when it suddenly breaks can be simulated in the following ways.
Linear type:

F(i,)(o), t=07,
. t
FG)(®) ={F @) (1 - 7), 0<t<T, (1)
0, t=>T.

Exponential type:

F(i,)(o), t= 0_,
F@)(®) = F@,) (1 - e ), 0<t<T, @)
0, t=>T
Mutant type:
. F(i,) 0y t=0",
FG)() = { 3
@)® =, ot ©)

3. Scraper chain system torsional vibration model
3.1. Scraper chain system with dynamic modeling

Using the tension calculation principle of the point-by-point tension method, and the model
used is Voigt model. Each section of the scraper in the study area is taken as a unit. The stiffness
coefficient k in the model can be expressed as:

k, Xi—1 > Xi,
L= 4
Ki-1 {0 others. @)

To simplify the model, make the following assumptions:

(1) At the beginning of the study, the scraper chain has a certain initial tension.

(2) The mass of the chain is distributed to the scraper, but the moment of inertia of the scraper
is not affected.

(3) The stiffness of the middle slot is very large, so it will not vibrated.

(4) The influence of the stiffness difference of the chain caused by structural factors on the
torsional vibration of the scraper chain system is ignored.

Running

Mﬂ(l) *J(Z) ’i(jtl) L 2(n) direction

K1), Cai) Kin-11), C11)

Fny

kaz). Ca2) , ko12). Co1z)  BBNKG2. Co
First . second o m(n-1),3(n-1) m(n).J(n)
econ
m(1),J(1) scrapers serapers m(2),J(2) (n-1)th scraper nth scraper

Fig. 3. Dynamic model of scraper conveyor in study area

Based on the principle of point-by-point tension method, each scraper in the study area is taken
as a unit. The dynamic models of n scrapers in the study area are established and connected by
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Voigt model. The dynamic model established in this paper fully takes into account the friction
between the scraper and the middle groove and the force between the scraper and the coal body.
The schematic diagram of the dynamic model is shown in Fig. 3 [15].

Take out a single scraper unit and analyze its stress state as shown in Fig. 4.

0 ()=x(i+2)

Running direction L

Fai1)
Fi-1.2

| th scraper

m(i)JGi) |

Fig. 4. Mechanical analysis of scraper

According to the establishment of the analysis model of the scraper chain system and the force
analysis in the above figure, the equation of the motion state of the scraper in the scraper chain
system can be established. The differential equations of motion are established for the Ith scraper:

Sgn(Fi+1,1 + fir)+1 +F Sgn(Fi+1,2 + fir)+1

mX; = Fiyq1 2 i+1,2 2
L sgn(Fi; + f;) + 1 _r sgn(Fi, + f;) + 1 _r
) i1 2 i,2 2 Zi» (5)
. sgn(Fipq1 + fiz) +1 sgn(Fip12 + fis) +1
Ji6i = |Fiz11 2 — Fiy12 >
sgn(F;,+f;)+1 sgn(F;, + f;) + 1|L L
—Fi4 GG > ) +Fi, gn(Fio > ) ]Ecosei —Fy Ecosei.

In the form:

L L , L. L.
Fip11 = Ky (xi+1 + ESlneHl — X — 551n6i> +Cip1n (xi+1 —x; + §9i+1 - 591'),
L

L L , L. .
Fiy12 = Kiva12 (xi+1 — 5 s —x; + 5511191') + Cit21 (xi+1 X~ 50t 91‘)'
L L L. L.
Fi,l = ki,l <xi + Esingi — Xj—1 — Esingi_1> + Ci,l (xl - xi_l + EHL - Egi_l),
L L L. L.
Fi,Z = ki,2 (xi - Esmei — Xi—1 + Eslngi_1> + Ci,2 (x,: —Xiji—1 — 591 + 591-_1),

. L
W (i) = m;gfsgn(vy + x;) + m;gfsgn (vo +x; +6; E)
. L
+m,;gfsgn (170 +x;—06; E) +m,gf.
3.2. Dynamic simulation research model

The dynamic equation and state equation are established by using Matlab software, that is, a
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function subroutine is constructed for the dynamic equation established above, and the
preprocessing of dynamic analysis is realized. The state function of the kinetic equation
established above is:

() =x(+ 1),
[F(i,1) + F(i,2) = F(i — 41) = F(i — 4,2) + W()]

x(i+1) =

m(i)
x(i +2) = x(i + 3), (6)
(i+3) = [FG,1)-FGi-41)+ (F('i = 4,2) = F(i,2))|h + FM() .
Jj@
In motion equation of motion, the calculation of dynamic tension is as follows:
F;(i, ) =k(i,D[x( +4) +x({ +6)h—x(@) —x(i + 2)h], (7
Fi(i,2) = k(i,2)[x(i +4) + x(i + 6)h — x(i) — x(i + 2)h]. (8)

When considering damping, the computation of F,;(1, 1) and F.4(I, 2) is considered:

Foq(i,1) =c(,D{x({+5)+x{+7)h—x({+ 1) —x(i + 3)h}, (9)
F.q(i,2) =c(,2){x(i+5)+x({+7)h—x(+ 1) — x(i + 3)h}. (10)

With regard to the handling of a chain that cannot be compressed, order that:
k(i,j) = 0.5{sign[F,(i, ) + F;(, D]+ 1} - kG, ), j=12, i=1,..,4n—3. (11)

That is to say, when the chain tension is negative, the stiffness of the chain is zero.

The main parameters of the dynamic characteristic simulation model are as follows:
SGZ1000/1050 scraper conveyor and MG500/1130-WD shearer as the research object. The length
of the scraper conveyor L, = 240 m (head and tail drive chain wheel installation center distance);
rated transport capacity Q = 2000 t/h; rated chain speed of scraper 1.25 m/s; conveyor dip angle
beta = 0 degree; middle slot length L, = 1.5 m; middle slot width B = 1 m; middle trough trough
height h, = 0.122 m; middle slot allowed corner [alpha] = 1 degrees; conveyor horizontal
propulsion step distance a = 0.8 m; Scraper chain per meter length weight gz = 0.95 kN/m; loose
coal density =1000 kg/m?; 38x137 double chain .

The dynamic tension of the chain can be expressed as the product of the dynamic expansion
of the chain and the stiffness coefficient of the chain. In order to make the calculation results more
accurate, the length of the scraper along the line and its influence on the dynamic expansion of the
chain in the process of scraper torsion pendulum cannot be ignored. The following is the process
of calculating the dynamic expansion of the chain in the process of scraper torsional pendulum:

The main results are as follows: (1) First consider a relatively simple special case, and then
further extend to a more complex arbitrary case.

Assuming that only the Ith scraper produces a torsional pendulum around the center Oi, the
expansion of the chain on the left and right sides of the Ith scraper and the angle between the left
and right side of the chain and the running direction of the scraper are studied. The simplified
analysis model is shown in figure.

Considering the simplified analysis model shown in figure, the expansion of the root chain and
the angle relative to the running direction of the scraper are analyzed. Suppose the connection
point between the root chain and the Ith scraper is point A, and after the Ith scraper produces a
torsion pendulum at —6 Ith angle, the connection point between the root chain and the I-th scraper
is Ax, and the length of the line segment AAx and the angle S8 A between the line segment AAX
and the running direction of the scraper can be calculated by the isosceles triangle 0; AAx with
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the vertex angle 6 I:

AA, = 12(1 — cosh;) = r/2(1 - 6)),

o w6 . (b)] b ¢ resi (b) 12)
Ba= 5> " @a=5— |75 —aresin{— ) =—+arcsin{—|.
L(i-1,1) A ;
1 7\ /A\ Lx(l,l)
Ay Ny Pt
YA _‘V/ \v/ VY- — L(l,l) W\/
L«(i-1,1)
L(i-1,2) PR (W)
R \ K VA A
\v \v \v/ \ L(I, )
— Ly(i-1,2) \ —
(1-1)th scraper A" | thscraper (1+1)th scraper
a) Only the I-th scraper produces a torsional pendulum
—C

-

\

i-1 scraper i scraper

b) Consider that both the Ith scraper and the (I — 1)th scraper produce a torsional pendulum
Fig. 5. Simplified analysis model of chain scraper twist the expansion amount

Then according to the triangular cosine theorem, the length of the chain (i — 1,1) and its angle
v With the running direction of the scraper can be obtained:

-1/2
Lyiyyy = (Li-p,1) + AA" = 2L(i-1,1)AAxCOSBa)
1
2
~ [2o1gy + 201 = 0)r% = 2Ly 201 — 6)B4] 13
R AAx2> 11y + Lagi_p 4y — 2(1 = 61
Y4 = arccos =~ arccos ,
2Li-1,1)Lox g 1) 2L nlxgy gy

where L;_4 1) is the displacement difference between the Ith scraper and the (I — 1)th scraper
center, L(i—l,l) =X — X(i-1)-

Then the expansion of the root chain and the angle relative to the running direction of the
scraper are analyzed.

Suppose the connection point between the root chain and the Ith scraper is the B point, and
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after the Ith scraper produces the torsion pendulum at —6 angle, the connection point between the
root chain and the Ith scraper is Bx, and the length of the line segment BBx and the angle 8 B
between the line segment BBx and the running direction of the scraper can be calculated from the
isosceles triangle 0; BBx with the top angle 6:

BB, =1y2(1-0,),
T 4 m 4 [ (900 Gi) ] (b)] _ + 0; ] (b) (14)
B = > ag = > T > arcsin = T > arcsin 7))

Then according to the triangular cosine theorem, the length of the chain (i — 1,2) after the
scraper torsion pendulum and its angle yz with the running direction of the scraper can be
obtained:

-1/2
Loy = (Lfi-12) + BB,® — 2L(;_1 2)BB,.cosBy)
1
3
~ [0 + 200 = 017 = 2Ly 2= 0B5] 7, 15)
(L%i_m + foz_1,2> — BB,* Ly g+ foi_u) —-2(1—6)r?
¥Yp = arccos =~ arccos .
2L-12)Lx i1 ) 2Lia)lxg 9

The calculation method of chain (i,1) is the same as that of chain (i — 1,2), and the
calculation method of chain (i, 2) is the same as that of root chain.

(2) Next, when the Ith scraper and the (I — 1)th produce a torsional pendulum around the
center at the same time, the expansion of the chain on the left and right sides of the Ith scraper
and the calculation method of the angle between the scraper and the running direction caused by
the swing of the scraper are further considered. the simplified model is shown in Fig. 5(b).

First of all, after the (I — 1)th scraper produces —6;_, torsional pendulum angle, the expansion
amount of the (I — 1,1)th chain and the angle relative to the running direction of the scraper are
analyzed. Suppose the connection point between the chain and the (I — 1)th scraper does not
produce a torsional pendulum, and after the (I — 1)th scraper produces a torsional pendulum at
the angle of —6;_,, the connection point between the (I — 1,1)th and the (I — 1)th scraper is the
length of the line segment and the angle B, between the line segment and the running direction of
the scraper:

CC, = r\/2(1 —cosf;_,) = r\/Z(l —6;_1),
Bec = % + [n - (g - 9i2—1> — arcsin <§>] = <7r + 9;1 — arcsin (g)) (16)

Then the length of C, A, can be obtained according to the triangle cosine theorem:

2 2 -1/2
Lixor gy = [Lx(i_lll) +CC* = 2Ly ) CCrc0s(Be + yA)]

_1/2
~ Lty + 200 = 02072 = 2Ly 20— 6D B +va)|

By the same token, if the connection point between the chain and the (I — 1)th scraper does
not produce a torsional pendulum, and after the (I — 1)th scraper produces a torsional pendulum
at the angle of —6;_,, the connection point between the (I — 1,2)th and the (I — 2)th scraper is
the length of the line segment:

(17)
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2 2 -1/2
Lux(i—yz) = [Lx(l._m) + DD, * = 2Ly ;_, 5 DDycos(Bp + yc)]

-1/2
~ Ly + 200 = 62 = 2Ly, 2= 0 ) (Bo + 10|

4. Vibration characteristics of scraper chain torsional pendulum under broken chain
condition

(18)

When on the scraper conveyor, the first chain behind the Ith scraper conveyor is broken
suddenly, the scraper has only one chain to drag and pull, and the scraper will be subjected to
unbalanced load. If a chain breaks suddenly and the scraper conveyor fails to respond and stops
in time, the other chain also breaks because of overload. At this moment, and the scraper and chain
and materials behind the Ith scraper will accumulate because of the loss of traction. Then the Ith
scraper will cause a sudden decrease on the tension of the front chain because of the loss of the
rear load. This section will use the scraper chain system dynamic analysis model to analyze the
dynamic characteristics of the scraper chain system. At this time, four divided situations will be
discussed. The first is the situation where there is no material in both front and rear scraper at the
chain breaking sites. This kind of situation usually occurs in the case of the conveyor running with
free load or no material in a longer area; The second is the situation where there is material in the
front and rear of scraper at the breaking sites, and in which the breaking sites are just in the flow
of materials; The third is that there is a material in front of the scraper at the breaking site while
no material in the rear. In this situation the breaking site is in the rear of the material flow; The
fourth situation is that no material is in front of the scraper at the breaking site while there is a
material in the rear, in which the breaking site is in the front of the material flow.

4.1. Dynamic response of scraper chain system without material in front and rear

First of all, aiming at the broken chain, under the condition that there is no material, the
dynamic analysis model of the coupling of scraper torsional vibration and chain longitudinal
vibration is established, as shown in Fig. 6. The number of scrapers in research area is 30, that is,
n = 30. Set, at the 15th scraper, the chain breakage is simulated.

Load chain load on the rear chain ) S
of fifteenth scrapers Running direction

_|i/‘\||/i\/\ﬂ—|_

Ko2). Co2) K42), Caaz) K12, Co12) 12). Cn2)

m(n-1),J(n-1) m(n),J(n)

First scrape(rs) Fifteenth scrapers n-1 scraper n scraper
m(1),

I 15),J(15 i
) m(15).J(15) the material ahead

Fig. 6. Schematic diagram of working condition at the front and rear
of the chain fracture without coal body

In order to simulate the sudden chain breaking, the tension of the target chain breaking chain
is suddenly set to zero in the MATLAB software. The response characteristics of the dynamic
model are shown in Fig. 7.

The simulation results show that the chain break will cause the sudden change of the running
speed of the scraper before and after the chain break, the torsion of the scraper around the center
of the chain and the fluctuation of the tension of the two chains. At the time of chain breaking, the
running speed at the front of the chain is increased to 632.4 of the stable speed, and the speed of
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the scraper at the front of the chain will first drop and then rise, fluctuate repeatedly, and finally
close to zero. When the chain breaks, the tension of chain 1 will immediately be zero, that is, the
chain breaks and the tension disappears. After chain breaking, the tension of chain 1 fluctuates
greatly, and the tension of chain 1 is less than that before chain breaking. At the time of chain
breaking, the tension of chain 2 at the broken chain suddenly surges, and the load shared by the
original chain 1 and chain 2 will be borne entirely by chain 2. After breaking the chain, the tension
of chain 2 fluctuates greatly, and the fluctuation of chain tension is larger than that of chain tension
in stable operation.

Wl
\ \I
TRy

i
YRR

YA

AN
AN

7

velocity v/im-s-1
o
angular velocity w/rad-s-1

25

15

10

Time t/s
0 s Scraper No. Time t/s 0 5

Scraper No.

a) Vibration velocity of scraper b) Scraper torsional vibration angular velocity

1

lension F/N
zhangli cha F/n

25

Time t/s 0_.5 Scraper No. Time t/s 0 5 Scraper No.

c) Tension of chain 1 d) Tension of chain 2

Time t/s 0 5 Scraper No.

e) The tension difference between chain 1 and chain 2
Fig. 7. Dynamic response of working condition at the front and rear of the chain fracture without coal body

4.2. Dynamic response of scraper chain system with material in front and rear

Aiming at the broken chain, under the condition that there are materials, the dynamic analysis
model of the coupling of scraper torsional vibration and chain longitudinal vibration is established,
as shown in Fig. 8. The simulation results are shown in Fig. 9.
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Load chain load on the rear chain ) o
of fifteenth scrapers Running direction

o
-—
(%)
\

@“0“ <Kas2), Cuaz)
o 9%
First scrapers Fifteenth scrapers n-1 scraper m(n-1).J(n-1) m(n).J(n) n scraper
m(1),J(1) m(15),J(15)

the material ahead
Fig. 8. Schematic diagram of working condition at the front and rear of the chain fracture with coal body

o

velocity v/m-s-1
o °
o o o -

angular velocity w/rad-s-1

@

=)

25

5 20
15
10 X
Time t/s 0 5 Scraper No. Time t's 05 Scraper No.
a) Vibration velocity of scraper b) Scraper torsional vibration angular velocity

25

15

) 10
Time t/s 0 5 Scraper No. Time t/s 0 5 Scraper No.

¢) Tension of chain 1 d) Tension of chain 2

zhangli cha F/n

Time t/s 0 5

Scraper No.
e) The tension difference between chain 1 and chain 2
Fig. 9. Response analysis results
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The numerical results show that the sudden breaking of the chain will cause the violent
fluctuation of the chain tension and the torsional pendulum vibration of the scraper. And in the
case of coal in front and back of the chain break, compared with the normal operating conditions,
the chain speed fluctuation reached 194.4 %.

4.3. Dynamic response of scraper chain system with material in front and no material in rear
Under the condition that there is coal at the front of the chain break, the dynamic analysis

model of the coupling of scraper torsional vibration and chain longitudinal vibration is established,
as shown in Fig. 10.

Load chain load on the rear chain o
of fifteenth scrapers Running direction

Ko2). Co2)

First scrapers Fifteenth scrapers n-1 scraper m(n-1),J(n-1) m(mJm scraper
m(1),J(1) m(15),J(15)

the material ahead
Fig. 10. Schematic diagram of working condition at the front of the chain fracture with coal body

2

o

° &

angular velocity w/rad-s-1

angular velocity w/rad-s-1

25 25

Time t/s

0 5 Scraper No. 0 5 Scraper No.

a) Vibration velocity of scraper b) Scraper torsional vibration angular velocity

Tension, F/IN,

N
25

Time t/s

0 s Scraper No. 0 5 Scraper No.

c) Tension of chain 1 d) Tension of chain 2
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e) The tension difference between chain 1 and chain 2
Fig. 11. Response analysis results

In this paper, the tension of the chain on one side of the quasi-broken chain is suddenly
removed, that is, the tension of the chain is zero to simulate the sudden breaking of the chain. The
dynamic response characteristics of the scraper and the chain after the side chain is broken are
numerically calculated by using MATLAB software. The numerical results shown in Fig. 11 are
obtained.

Similar to the previous numerical results, if there is coal body in front of the chain break, but
there is no coal body behind, the chain speed fluctuation reaches 310.5 % compared with the
normal operating conditions.

4.4. Dynamic response of scraper chain system with no material in front and material in rear

Under the condition that there is coal at the rear of the chain break, the dynamic analysis model
of the coupling of scraper torsional vibration and chain longitudinal vibration is established, as
shown in Fig. 12.

Similar to the previous numerical results, if there is no coal body in front of the chain break,
but there is coal body behind, the chain speed fluctuation reaches 543.1 % compared with the
normal operating conditions.

Load chain load on the rear chain ) o
of fifteenth scrapers Running direction

m(n-1),J(n-1) m(n),J(n)

First scrapers Fifteenth scrapers n-1 scraper n scraper
m(1),J

1 15),J(15] -
@ M) the material ahead

Fig. 12. Schematic diagram of working condition at the rear of the chain fracture with coal body
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Scraper No. Time t/s

25 0

c) Tension of chain 1

zhangli cha F/n

Scraper No.

e) The tension difference between chain 1 and chain 2
Fig. 13. Response analysis results

5. Conclusions

In this paper, the vibration model of scraper and chain system of scraper conveyor is
established. The dynamic response law of coal before and after the chain fracture under different
conditions is numerically simulated and calculated.

The calculation results show that when there is material behind the broken chain, the
longitudinal tension of the chain and the oscillating vibration of the scraper reach the maximum
value, and the chain speed fluctuation reaches 543.1 % compared with the normal operating
conditions. Only when there is material in front of the broken chain, the longitudinal tension
mutation of the chain and the oscillating vibration value of the scraper are weaker than those of
the previous working conditions. When there are materials at the front and back of the broken
chain, the sudden change of the longitudinal tension of the chain and the oscillating vibration value
of the scraper are the minimum, but they also reach twice the normal working condition, and the
chain speed fluctuation reached 194.4 %. The research results of this paper provide a theoretical
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basis for grasping the operation status of the scraper conveyor in the coal mine and predicting the
life of the scraper conveyor.
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