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GENERAL CONSIDERATIONS 

 

 The vast majority of world 

production of coal is extracted from  

underground with long front, and the only 

means of transportation of coal in these  

underground is the scraper conveyors 

armour, due to the following advantages: 

The can Works on undulating land; can 

have curves in the hearth, allowing ripate to 

be able to be in front by şerpuire behind 

combines; solid construction of the gutter 

frame represents the directions on moving 

cars jackhammers (combines, plows and 

tunnelling machinery); the height of the 

gutters allow easy loading coal cut at any 

point on the route; resistant to blows and 

even rocks spillages; can work under big 

angles, up to (30 °; operating safety 

presents and can retrieve overloads; long 

and short can be easy, small intervals of 0.5 

... 1.5 m. 

Scraper conveyors are not used as the 

primary means of transportation, mining 

works due to the fact that they have the 

following disadvantages: extra large crush 

coal at the rate of 4 to 7% at 100 m long; 

high weight per linear and intense leading 

to wear big metal consumption; have power 

consumption 10 w. .. 15 times higher than 

tape conveyors and about 20 times larger 

than the carriage by rail; the maximum 

length that a can have is limited to 300. . 

mailto:tica1234ticabogdt@yahoo.com


Annalsăofătheă„ConstantinăBrancusi”ăUniversityăofăTarguăJiu,ăEngineeringăSeriesă,ăNo.ă4/2015 
 

142 

 400 m. 

 

II. SCRAPER CONVEYORS FOR  

UNDERGROUND FRONT ESTE WALL 

ARMOUR WITH LONG FRONT 

 

The construction of these armored 

conveyor, which consists of guides for 

leading chains with scrapers, allows 

working on undulating land and riparea 

without dismantling even during operation. 

Are presented in table 1 of the technical 

characteristics of the conveyor with scraper. 

The help of TR-3 has an older building and 

is replaced by conveyors TR-4 (fig. 1) and 

TR-5. Transports TR-4 and TR-5 and the 

unified have interchangeable parts differ 

among themselves only with respect to the 

width of the gutter and number of chains. 

The help of TR-7 (fig. 2) is high capacity, a 

new construction. The main parts of the 

scraper conveyors are: scraper chains, 

gutters, gutters, action groups and ripare 

systems. 

 The chains are calibrated chain 

(table 2) and are subject to duty and blows 

that have values ... 7 times larger than the 

rated capacity, as well as an intense 

frictional wear and corrosion. In the 

manufacturing process, the links is welded 

with a step lower than the nominal, then 

chain undergoes a process of normalization, 

after which leads shall be calibrated.  

Through a hardening with tempering 

(improvement), steel, which has the initial 

resistance of 1 200 ... 1250 N/mm2, reaches 

a strength of 1 400.. 1 500 N/mm2 and 

hardness 340 HV. Hardness of the material 

for the chain makes it to be brittle and leads 

to intense wear of gutters. For quality 

chains, particularly the request to fatigue 

cyclic loading for the first time, it is 

recommended that after quenching and 

tempering to apply mechanical treatment 

superficial hardening (hardening) by jet 

bombing. 

 
Table 1 
Technical characteristics of conveyors with 
armored raclele what factory "Unio" Satu Mare 
Type conveyer TR-3 TR-4 TR-5 TR-7 

Flow [t/min] 
2,5;  
4,1 

4,1;  6,0 3,3;  4,1 7,0;  10 

The maximum 
inclination at which 
can work [degrees] 

±20 ±20 ±10 ±35 

Gutter width [mm] 590 642 596 736 
Fixed height (sigma 
profile) [mm] 

181 183 181 220 

The angle of 
deflection of the 
gutter,    degrees: 
      -horizontal 
      -vertical 

 
 
 
3 
3 

 
 
 
3 
3 

 
 
 
3 
3 

 
 
 
3 
3 

Chains speed [m/s] 
0,4;  
0,8 

0,8;  1,0 0,8;  l,0 0,7;  0,9 

The number of chains 2 3;  2 2 2;  1 

Caliber chains [mm] 18 18 18 26 
The engine power of a 
group of actuator 
[kW] 

22 
20 ; 35 
32 ; 40 
45 

20 ;25 
32; 40; 
45 

110; 
135 

The supply voltage of 
the motors [V] 

380 380 380 660 

Engine speed [RPM] 1 500 1 500 1 500 1 500 

Type hydraulic 
coupling 

CH 
370 

CH 370;  
CH 420; 
CH 420 
MA 

CH 370 
CH 420 
CH 420 
MA 

 
 
CH 500 MA 

The maximum 
number of groups 
operating from a head 
of spiral conveyor 

2 2 2 1 

The maximum 
number of drive 
groups of spiral 
conveyor 

4 4 3 2 

Front engine layout of 
the conveyor 

paralel paralel parale! 
paralel; 
perpendicular 

Delivery length of 
conveyer [m] 

60 ; 
120 

60;  
120; 

60 ; 120 60 ; 120 
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180;  
240 

Total weight at the 
maximum length [t] 

- 60 - 67 

The maximum 
combines that can 
move around the 
conveyor [t] 

- - - 40 

 

 
 

 
 
 

Use the largest chains took a type C and D 

(the D proved sometimes being brittle), 

whose characteristics are presented in Table 

2. 

 

Table 2. Technical characteristics of 

calibrated chain chains heavy-duty mining 

(for belt conveyors scrapers, plows, 

combine) according to the standard 

C.A.E.R. 

Diameter 
of steel ' 
(calibrated) 
[mm] 

Chain 
pitch 
(mm) 

The width of the link 
{mm] 

Mass 
of 1 m 
chain 
[kg/m] 

Task. 
breaking [kN] 

maximum minimum Class of 
resistance 

 
Fig. 1. Scraper conveyor belt TR-4 

 
Fig. 2. Scraper conveyor belt TR-7 

A – with the engine placed 
perpendiculer; b – with the engine 

placed parallel 
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outer indoor 

C D 

14 ± 0,4 
(16 ±0,5) 
18 ± 0,5 
(20 ±0,6) 
(22 ±0,7) 
24 ± 0,8 
26 ± 0,8 
28 ± 0,9 
30 ± 0,9 
32 ± 1,0 

50 ± 
0,5 
64 ± 
0,6 
64 ± 
0,6 
80 ± 
0,8 
86 
±0,9 
86 ± 
0,9 
92 ± 
0,9 
100 ± 

48 
55 
60 
67 
75 
79 
86 
93 
98 
106 

17 
20 
21 
23 
26 
28 
30 
33 
34 
37 

3,9 
4,9 
6,5. 
7,7 
9,4 
12,4 
14,7 
18,5 
19,2 
22,0 

250 
320 
410 
500 
610 
720 
850 
980 
1 130 
1 285 

310 
402 
510 
620 
760 
900 
1 060 
1 220 
1 410 
1 610 

 

The links of these chains must be rigorously 

calibrated at manufacturing, and during 

operation should not be decalibreze under 

load. This condition is imposed by ensuring 

good windings on the categories of action 

and of the need for balance between the 

chains when number two or three. 

According to C.A.E.R., the maximum 

elongation of the test load must not exceed 

1.6% for chains of type C and 1.9% for 

chains of type D, and minimum elongation 

at break to be 12% (in world practice varies 

between 7 and 14%). 

The bonds shall be delivered in sections of 

about 960 mm, and on-demand delivery is 

made and with lengths up to 25 t. .. 30 m 

Difference between chains working 

together must not be greater than 2 mm, 

when the chains have length up to 2 m and 

not more than 0,15% of the total length, 

when bonds have length over 2 m. 

When carrier has two chains located in the 

Middle, the chain segments lengths 

difference must not exceed 10 mm in the 

case of long chains. Some companies 

perform such chains with deviations within 

the limits of ± 3 mm compared to the 

nominal length of chains to a length of 25 

m. 

The roller conveyors with chains located in 

the gutter guides are used more frequently 

with caliber 18 chains ... 24 mm at the set 

myself two chains the Middle sizes 22. 

predominate. 26 mm, and the ones with a 

chain in the Middle, it typically has higher 

caliber 26 mm scraper Conveyors I may 

have one, two or three chains. On the 

construction of two chains of figure I 3, and 

three chains from Figure 3, b, length of 

sections chain is equal to the distance 

between scraper side chains, and link with 

each other and with racletele through the 

eyelets.  τcheţii have resistance to bursting 

with 12 ... 15% less than the chain and runs 

wrought with heat treatment with the revert, 

35 Mn-12 (for chains of class C) or Cr Ni 

Mo steel 30 20 (for chains of class D). 

 The construction of Figure 3, d-i, the 

chains have a length of 25 ... 30 m, on 

which are mounted at different intervals 

racletele. in this case, when the two groups 

lies at the ends of chains racletelor as 

shown in Figure 3, c and d, merging chains 

is made as shown in Figure 3, a and b in all 

other cases, the combination of chains is 

made with different construction elements, 

such as those shown in Figure 4. 

Three chains presents the advantage that in 

case, breaking of chains, racletele retain 
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 normal position and not get out of the 

gutter guides, which is very important 

especially when tearing occurs on the lower 

branch and working with layers (thickness 

(0.7 m).  Instead, the three chains lead to 

further increase of the mass of the traction 

and ' consumption of chains without 

contributing to the increase in total labor 

force breaking traction body, whereas the 

degree of unevenness of the distribution of 

tasks is much larger than the two chains 

(usually one of the three chains almost 

takes over the task). Even if the use of the 

two chains, distribution of tasks between 

chains is uneven, and if they place pokes 

and locks, thrust what is engines develops 

only a chain. 

 

 

 Another shortcoming of the conveyors with 

two or three chains, but with side chains at 

the ends of the racletelor (the guides), is 

that they allow a man to have only curves 

of equal amount on both sides  , and the 

curves must have big RADIUS. To mitigate 

this shortcoming, using construction with 

two chains, placed in the middle (fig. 3, f 

and g). This reduces ageing chains and 

allow the use of larger chains, without large 

gutter height, contributing to chains involve 

cargo. With how bonds are closer, with 

both their enrollment in the spiral conveyor 

is made easier, and disturbing the balance 

of tasks between the two chains, due to 

curvature, is lower, the difference in 

advertising as well as smaller lengths 

(chains (3 mm) for racletele not take the 

diagonal position. 

The transports with a chain (fig. 3, h and i) 

are removed for these shortcomings, 

presented in plus the following benefits: it 

uses the entire tensile body thrust; It reduces 

 
Fig. 3. Scraper chains 

Fig. 4. Chains merge elements of 
type-eye swivel bearing; b-type 

lock used to with a chain 
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 wear and breakage frequency so the chain; reduce 

costs of data consumption chains; carrier may have 

small radius curves and even curves with 90 ° 

deviations; decreases the load area length 

curves behind combines, which facilitates 

faster support rocks from the roof; the chain 

may have great arms, up to 34 mm, at a 

relatively small height of the gutter; scraper 

chain trees and stars are the cheapest with 

30. . 40% than the transports with 2 or 3 

chains at the same flow rate and length of 

the conveyer. scraper conveyer TR-7 (fig. 3 

g) allows mounting on either one or two 

chains. The ends of these scrapers are 

subjected to heat treatment to enlarge them 

wear resistance. Scraper in Figure 3 has 

removable heads, i made of high-strength 

steels. great to wear. 

The main disadvantage of a chain conveyor 
with scraper, is that having high stability, 
can acquire diagonal positions (oscillations) 
when her large resilient there ends when 
passing through the gutter guides. 
For this reason, with a chain conveyors can 
be used only at the coals that have relatively 
small coefficient of friction (particularly 
coal coal-fatty) and especially to those who 
do not have components with high trend of 
bonding and cementing in the gutter guides. 
To increase the stability of scraper, this 
dress with vertical bilateral links with 
neighbouring zala is fixed horizontally on 
the scraper. 
Racletele is run by forging the mold and 
heat treated. Form racletelor should allow 
easy passage over joints in the gutter and 
the stars, to resist as small as when passing 
through the gutter guides, to clean up coal's 
ass and fine soldering gutters, handles do 
not result in fine coal under the conveyor 
on the empty branch bypassing stars at 

downloading, easy to stomp the pieces 
falling under coal scraper transverse 
stability, to have higher (required with a 
chain conveyors) for not having oscillations 
and can be easily mounted and dismantled 
(if possible without screws, as shown in 
Figure 2.3, e and h). 
Tare weight of the coal conveyor makes it 
to be pushed into the gutter guides with a 
certain pressure. The roller conveyors with 
one or two chains in the Middle, this 
pressure makes coal to penetrate between 
the Cape and scraper  wall luminaire, which 
guides the movement cumberers, crush the 
coal in a position higher than the chain 
conveyors with guides and even have a 
higher power consumption. This negative 
phenomenon is accentuated at the transports 
with a chain, to which wide squeegee 
having in the Middle working as a feather 
what pushes outwards, coal in the guides. 
To mitigate this phenomenon, attempting to 
use scrapers with ends pointing forwards, 
giving rise to coal towards the middle of the 
gutter. The distance between scraper is 
1000. 1 200 mm and when carrying the 
higher gradients of 16. .. 18 °, this distance 
shrinks up to 600 mm. 
The transports with a chain that also curves, 
the distance between scraper t is calculated 
according to the expression: 
t = (2R + lr)sin           [m], 
where R is the radius of curvature, in m; 
LR-scraper , length in m; (deviation angle 
of direction of the path. 
 

IV.   CONSTRUCTION OF THE SCRAPER CONVEYORS 

GUTTERS 

 
Gutters have sidewalls laminated steel in the form of 
sigma (fig. 5), which has the top edge at right angles 
to take big fine weight of combines, and the bottom 
edge is round to allow slight movement on the 
fireplace. the height h of the gutter is depending on 
the caliber of chains and their location (table 3). C 
thickness of the walls is 10 ... 12 mm when the 
motor has a height of 180 ... 190 mm, while the 
chains are placed in guides, and reaches 32 mm 
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 height when the motor has 266 mm, intended to 
work with a chain located in the Middle. 

 
Table 3 
Sizes of gutters 

Chain size 
[mm] 

Gutter height [mm] 

Thickness 
bottom [mm] 

The 
dimensions 
of the 
screws 
joining 

Conveyor 
chains 
located in 
guides 

With a 
chain 
conveyor 

14 x 50 
18 x 64 
23 x 86 
26 x 92 
30 x 108 
32; 34 x  
114; 
120 

140 - 145 
180 - 190 
200 - 228 
255 – 264 
- 
- 
 

- 
150 
170 - 190 
200 - 205 
216 - 222 
222 - 264 

6 - 10 
12 - 14 
14 - 20 
20 - 25 
22 - 28 
25 - 30 

M l6 
M l2 
M 24 
M 24-M 
30 
M 30 
M30 

 

 
The construction of the wall is three-course 

sigma, depending on the location of the 

chains: a. the Gutters are chains in their 

guides (fig. 5 a) and who are unable to 

work with chains located in the middle. 

Height h1 in the right shaft chain is equal to 

the width of the link chain plus 10 mm. 

Depth of guides is equal to the width of the 

link chains when the bonds have high 

caliber, and equal to the width of the link 

plus 10 mm when the chains have small 

arms. Lower side support width b = (1.15 ... 

1) a. b. Troughs with one or two chains 

located in the middle (fig. 5 b), which may 

not work with chains entered into the 

guides. Height h1 on the lively branch is 

equal to the width of the link chain of 

minimum size with which it is intended to 

work, and h2 is lower than h1 with 10 ... 12 

mm when using a single, maximum width 

of chain link of the chain can be 20 mm 

higher than h1. Depth e = (0,7 0,8) h2. The 

width of the side lower b is greater than 40 

... 50% (the maximum amount is taken for 

height small troughs and vice versa). c. 

Gutters that can work with both guides can 

be found in chains and with a chain located 

in the middle (fig. 5 c). These troughs are 

rarer. The depth of the handle is 55 ... 60 

mm, when the chain has 18 mm caliber, and 

70. . 75 mm, when the chain has size 26 

mm, height h2 width is equal to I link plus 

8 ... 12 mm. 

At one end of the gutter are welded in the 

outer walls of the two sigma head feathers 

in the console of the other channels trough. 

This will ensure the merge has centered the 

gutter. The connection between the gutters 

or screws with special form (without 

screws). Merge gutter you must confuse 

them at 3 ... 6 ° in the vertical plane and 2 

... 5 ° in the horizontal plane. The gutter 

width is 600. 860 mm, and their length 

should be consistent with the pace of 

installation of mechanized support sections 

and lies between 1350 — 1 900 mm (1,500 

mm more often). the Endowment is also a 

gutter with length less than required 

lungirilor and scurtărilor a, 1000 and 500 

mm (sometimes and 750 mm). Gutters are 

Fig. 5. Walls of gutters 
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 running out of steel, Silicon electrical steel 

mangano siliceous or cil-chromium and 

manganese that have resistance to contact 

pressure of 700. . .800 N/mm2 and high 

resistance to wear. To increase the duration 

of life is necessary to quench the gutter a 

distance heads, 150. . 200 mm, especially in 

places where the chains rubs or racletelor 

heads in the guides. Sometimes it uses these 

places with plating of specially shaped steel 

with high wear resistance, which is 

mechanically welded in places. Some 

companies charging the surface of these 

places with width 40 and. .. 50 mm welded 

with high strength alloys to wear. This 

solution, which is achieved with special 

automatic installations, can also be used at 

the new gutters and gutter restoration. Rubs 

surfaces on bands chains from guides on the 

whole length of the gutter or the entire 

surface of the imaging on the lively branch 

at the transports.  

When   exploration  the help of explosives, 

shooting direct the conveyor, gutters may 

be covered by protective caps, I did remove 

the effect from the head of downloading, as 

is discharged by 

coal.

 In the walls of the welded sigma you are 

gutter. plaques, flush with the wall surface 

with holes or places of various forms, 

which allow the mounting of equipment 

side (fig. 6). The front mounted ramps for 

the loading, and exploited the space to 

mount kerbs, guides combine captive, in 

which the gutters capture the worm gear 

speed on cables, it combines autodeplasează 

(when not having traction chain) and 

hydraulic pushers binding. In order to 

ensure a better and more fitting resistant to 

such equipment, it tends to use screws 

placed on two occasions and with diameter 

up to the M26. These nuts are 

recommended to have screw caps software 

for blocking and protecting the thread. 

When ramps are not the same height, tilt 

throughout the lower part to have an 

inclination to the horizontal 30... 40 ° at the 

top to have an inclination of 30 vertical... 

35 °. Loading may take a lower horizontal 

Fig. 6. Auxiliary machinery 
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 extent (fig. 6B) on the passage of the 

rollers or bearings off handsets. Sometimes, 

this stage has diagonal cut ends to facilitate 

the transition from the cold rolls or 

handsets.The exploitable space to mount 

the gutters in support who is posing as the 

power cables, namely: a trough or trim lines 

for cables and mounts stationary (i.e. those 

that are fueling the engines of the other end 

of the spiral conveyor for feeding or 

combines in the middle of slaughter) and 

the motor power cables required for mobile 

combines. These two troughs can be 

superimposed (fig. 6 b) or they can be 

placed side by side of each other, when you 

have layers thick. Gutters for laying cables 

together with the Guide to be trapped 

construction combines forming monolithic 

welded or assembled together by screws. In 

modern construction, cables for powering 

mobile combines are mounted between a 

racletele tractor chain type, which takes the 

efforts of reconditioning traction pulling the 

flexible and allows their movement in both 

directions along the slaughter without 

requiring manual intervention. The chain 

elements may lie in the middle of  

sideways. The use of such chains 

reconditioning results in increased 

bandwidth load.  

Cogwheel railway items on moving 

combine very solid must be fitted on the 

sidewall of the gutter, and their heads bind 

to each other by the joints with high 

strength, able to take the effort of combines 

thrust. Links gutter heads do not have to 

take over that effort. These worm gear 

speed can be bolted (form a) or with the 

teeth. If the second rack can be single or 

double (two parallel), when a tooth worm 

gear speed lies between two teeth do you 

have other worm gear speed. Some firms 

use instead a cogwheel calibrated chain 

mounted on the entire length of the spiral 

conveyor (fig. 6 d), when the links may be 

of the same kind or when horizontal links 

(he enters the star's teeth) were greater than 

those step. Sometimes, the equipment shall 

be mounted on both sides of the gutters 

have surface contact with hearth and a 

much greater resistance than the sigma 

walls you gutters. Heads of such equipment 

may have related items of high strength 

(with a diameter of 40 ... 50 mm). in this 

case the screws between the ends of gutter 

may be missing. To get better combines 

weight, lateral equipment can have falling 

support soles and under the walls of sigma 

you gutters, how is the conveyor belt TR-7 

(fig. 6 b). For simplification, lightening, 

hardening and increasing resistance welded 

construction, some firms on the lateral 

gutter equipment (construction). 

v. Scraper conveyor drive 

 

The head of a download is always the head 

actuator, and head back and he has, in most 

common cases, groups. The main 
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 requirements to ensure actuator heads are 

as follows: to allow combines come out 

with jackhammers to cut up bodies in the 

Gallery (and head), to eliminate the need of 

niches; does not require large space free, 

especially in the areas of connection with 

slaughter appearing high pressures; the 

whole body can be easy; the ripa installed 

power, especially the starting time to be 

sufficiently large. 

 
Action groups are made up of electric 

motors, gearboxes, hydraulic couplings and 

all building  , building block (fig. 7). 

 6. CONCLUSIONS 

 To improve performance of scraper 

conveyors used in the JIU Valley, it is 

necessary to navigate a programme of 

refurbishment and modernisation, which 

mainly take into account the 

recommendations set out in the work 

relating to the construction, operation and 

exploitation of scraper conveyor-type 

armored jackhammers.  Scraper conveyor 

drive is recommended to be performed with 

groups of actuators with perpendicular one 

settlement located at the two ends on the 

front side.  The transport Gallery, based on 

the analysis carried out, it is advisable to 

generalize the solution with scraper 

conveyor type rider followed by unloading 

conveyor rollers. This solution involves 

reconsidering the diggers section galleries 

and maintaining this section during 

operation panel jackhammers. 
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Fig. 7. Assembly and action 
groups: a-with the engine placed 
parallel to the carrier; b-with the 
engine placed perpendicular to 

the conveyor;  c-with two motors 
(one parallel and one 
perpendicular to the ). 


