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3- Technical Specifications

General function and ranges of applications and uses Solar Gearbox has been designed to
transfer potential inside operating machines. These gearboxes can attach directly or indirectly
to electrical or hydraulic motor. Solar gearbox has been used for many different industrial
applications, some of which are as follows: Mechanical industries, chemical industries and
plastics, dietary industries, construction, mining industries, forest ring and agriculture transpor-
tation and load carrying. Marine section and pneumatic generators for producing electrical
energy.
Warning: Solar gearbox is used just for those projects which were assessed before
selecting the product. Incorrect use of solar gearbox causes health and safety hazards
for others. It is again emphasized that this product has been designed for industrial uses.

Nominal outlet moment T, (Nm)
This is the amount of moment which is specific for any reducing gearbox and suitable for
general selection of size.

Outlet moment T, (Nm)
The amount of transferrable moment is for continuous operation and one form of service
coefficient f=1 for the amount in fn term. T2 amount which calculated for some term coeffi-
cients fn, have been offered in technical data tables in first part of this section by considering
the size of reducing speed gearbox. Moment T2 is limited to bending power or surface power
of gears’ teeth.
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Maximum outlet moment Tomax (Nm)
It is the maximum moment which is applied in gearbox outlet for short time for temporary
peaks, without imposing intense damage to under-tension components.
Regarding radial load, the maximum applied moment is reduced
Necessary outlet moment Tzr (Nm)
It is outlet moment which is applied in speed reducing gearbox based on operational data.
Connected outlet moment T2c (Nm)
It is calculated based on necessary moment and service coefficient and is the basic amount
according to which proper reducing gearbox is selected for intended application.
Inlet speed n1(min”)
It is motor speed which is connected to reducing gearbox inlet.
outlet speed n2(min")
It is outlet axis speed of reducing gearbox which is a function of inlet speed n1 and the propor-
tion of actual reduction i
Reduction Proportion i N

| -
It shows the actual proportion between inlet speed n1 and outlet speed n2. n,

Existing reducing proportions have been offered in technical data table for any sizes. Other
reducing proportions can be obtained.
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Maximum inlet speed (min') n,
It shows maximum permissible inlet speed for short time temporary duration. Gearbox inlet
.speed is limited to circumference speeds of gear with ball bearings and blancs
Inlet/Output term coefficient f_ .f f,=n.h f,=n,.h
It is the result of inlet/outlet speed for intended duration
Inlet potential (Kw) P,
It is the potential applied in gearbox with direct or indirect connection to motor (with extra
.(transferring parts T,.n,
Outlet potential (Kw) P, 2= T9550
It is necessary potential for connecting to reducing gearbox outlet. It can be calculated by
the following formula
Formula nN=—2
Efficiency 1] P,
Coefficient is without any dimension obtained by the proportion of outlet potential P2 and
inlet potential P1
The amount of efficiency of one reducing step of the speed average and amount condition
is equal to 0.975. This amount is reduced if the speed is increased and transferring
.moment is reduced and environment temperature is increased
As a rule, key steps are characterized by lower efficiency amount
Service coefficient f_
Multiplicative coefficient is the necessary moment in gearbox outlet, and considers the
kind of work, frequency, start and the number of hours of operation in day. Kind of service
.(equal, medium or heavy) is found in application category table
You can find service coefficient from relevant table
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Compressors S TR

Axial and radial compressors U weladh 95920 5l g paS
Cooling tower fans M o2AS S5 2 sl 8
Induced draft fans M il S sl 3
Rotating piston compressors M 552 gy 5y 20
Turbo compressors u 54195 518 g 005

|

Chemicalindustry I

Stirrers (liquid materials) (puko 31300 .0 oo
Agitators (semi-liquid materials)
Centrifugal machines (heavy)
Centrifugal machines (light)

(&lo 605 Slgo) L ¢y j od
(USaw) g yisb sl il

(Seuaw) (559555l (5l (piilo

= 2 2 € £ £ C

Cooling drums o Se
Drying drums 02158 S5 >
Mixers 1 (S bglo

Piston compressors
Turbo compressors M 92955 )9 205

T

gty (510 gass 08

Sl gl jgausbad

Lifts for people

Slat conveyor M 215 ol ollis ylgs
Pocket conveyor belt M Uslaio sla Uy
Conveyor belt (voluminous material) M (51043 o310) o Jlgs
Conveyors (goods in pieces) H (1025 9.0 04 LaUIS) o ylgs
Bucket conveyor for flours u 13T 5 ol o s
Chain conveyor M G2 i lgs
Circular conveyor H Lo UL,
Inclined hoist H FINEWTE
Steel conveyor belt M (53U98 o Jlgs
M
Screw conveyors M e O g
Concave belt conveyor M PETINC
Winch conveyor M Jlg oL lgs

Mechanism of the drilling arm M 03045 3 53t 0450
Hoist mechanism U UL 080
Rotating mechanism M I IE)
Translation mechanism H NENCTI LY

Dreages I T

Bucket conveyors H wollans ol lgs
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Bucket wheels

Translation mechanism (tracked vehicle)
Translation mechanism (rails)
Machines for filling

(605 oLowg) oSt o juslSo

H Gl 5l & )2
Tool-holding heads H Jplo551gS5 s
Winches for maneuvers M Ol ygilo sl (S @az Ui
Pumps M o
Rotating mechanism M w2 P50

H

M
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w2lde &lo SUT gpadilo

bottles and containers B9, 9 o 5 s (33553 510 caiblo
Cane crushers S 03083 45
Knives for cane S 35S
Cane mill s b

Kneading machine (03335 Jgliio) (a0

= = il T EES T EE < S

Tanks for macerating (crystallizers) S S5 sulgin
Packing machinery (635 Oy (o
Cutters for sugar beet 23833 sl 1S
Machines for washing sugar beet 2183082 S gitunds 5l (bl

Bullding machinery I

Concrete mixers M i 5L 638 bglao
Hoists M e UL
Machinery for road construction M o315 3w T il
[NGeneratorsand Gansformers N | IR = et s ol
Frequency transformers H lS3 sl gilo ginl
Generators H lo911155
Generators for welding machine H 6Suig2 cppolo 5len 951135
I A
Inverters M s
Washing machines M gl slo iblo
Ironing machines M ASEl 6l bl

Metal roller I T

Shears for rolling mills H g5 o U il
Chain drives M EITESETEIN
Cold rolling mills H 3 3,95 bl
Plants for continuous melting H sakas0 3945152 D 23
Cooling blocks M 03048 S5 sl Sl

Machines forworkingmetal | | osiworms |

Counter shafts, shafts in line H buugio Cilaio i oS s bl
u-&-w w9
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mixer M Sl

v %

(Centrifugal pump (light liquids U (S lalo) g sl any
(Centrifugal pump (viscose liquids H (G5Sag laule) gy oy
Piston pumps H Ui 1o gy
Pushbutton pump H 6 2bid SlS aoy
Pressure pump H &S any

Machinery for rubber I T

Rolling presses M WSaLe ey o
Extruders H a9 ysS|
Mixers M Sl
Kneading machines H 31319 51 tlo
Rolling mills H Sl sl
Machinesforworking || oy kst |
stone and clay Hammer mills H S 5l T
Rolling mills for refining H ot Skt bl
Switch H g
Presses for bricks H .
Rotating kiln H wilis320)5S
Tube rolling mills H 85 SLE bl

Textl machine I

Batchers M anozb ol
Looms for weaving M S8l cpaitlo
Machine for printing and dyeing M S 3z 6l patlo
Tank for tanning M [~
Willows M S Shy i cpadilo
|Watertreatments | [ e
Aerators M lo,.Slga
Screw pump M Ry
Machines forworkingwood | | etsomomte |
Bark-peeling machine H 55 005 Caangy (S s lgipile
Planing machines M SISl slgipilo
Frame for saws H olsz)tz
Machines for working wood U 92 LIS 5l il
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mThermal potential P (KW)

Thermal potential is the applied in reducing gearbox inlet working continuously and establishes
gear inlet oil temperature at 900C in following experimental conditions.

elInlet speed: 1000-min-!

e Lubrications: spraying oil

e Gear is in vertical direction which is not subject to air current

e The amount of oil must be half the full oil mark.

#Qil ISO VE150

e Environment temperature: 200C

The amount of thermal potential of any gearbox has been given in relevant technical data tables.

17




Quality And Technology

J9i0jg)

Gl gilisly j153,3 5o Slgidig uSaS US1s slos ialS (sl 39l 50 Uil 81 3aa) 3P o b (lojS ylgs (UC
Sgud o3l pg 5 6555S SS
GlosS Ulgs iiSlg oy Cad 4 0595 o8 iadlS Cacly S2gS (sl it U1 uSy oS (38 Jag 1l
-39l (50

Fo2oFi o2905/69,9 elois b
& 5L (5399 b (uwlio @5 40 jloduold) Jiwicygo oo F o9 F i jlao pelsd jL gla izio
I 180 .33 5o |y eleid JU 3929 01 68 00T w5295 il b g ((aSiuwg g io «Suw)
St 6 9 23S 0 0Ll 1ISO 281 3 lssliuwl Loy 03u ol 2o 5l Siyyals €95 0y jlo clsy
L Canawl yoly
53919 sl 920 5L 107N he
29> 6lyg20 5l 10°N,h e
Ugoso (yg-2 ol oy esl)l jlao yeleds jb sl =zio cglla Ly jLo Lo b (529> slo “olos sl 1y laiis
59 50 ot Uiy el 5Lk T 5 68 alads 1S s Lol S 63338 Cilas eleds gl b cauwlio
Glgasal guag jw L LS gl §lp 3948 0 byl Sy jae 9 5295 Bl Culos (gl g3gr cauwlio
S8 ywlas ko 595

oslaiwl (5l 639320 g (Shuzo bl i
Ghlifo byl ol joio SUS Gilw 623 Fo - P o gy guSy S 5l 0300 6.0ag 5 Ghuzo slos Slloe
g b oliaisl s gao o Sub 08 3508 (50 Jh3)s | old 21b sl luso 65 315 3929 osLatiuwl sl

In gearboxes with UC outlet, thermal potential increases up to 20 percent. It is suggested that .
oil cooling radiatorsare used to reduce. Temperature inside gearbox
Warning: connecting gearbox inside small sections causes considerable reduction of reaction .
capacity of thermal potential
Inlet/outlet radial load Fr,2, Fr,1
Permissible radial load curves, Fr,1 and Fr,2 are obtained as a function (distance from proper reference)
with rapid inlets :light, medium and heavy) and with outlet support which permits arrival of radial load.
The amount of permissible radial (load refers to ball bearings calculated based on standard ISO281
and equals to followings respectively.
*(107n,.h) for inlet axes
* (10°n,.h) for outlet axes
Warning: for outlet supports with (splined shaft) or halo permissible radial load curves have not
been presented because. usually they are not appropriate for supporting radial loads but for those
applications for which radial loads are redirected, the suitability of these outlet supports and ball
bearing life are evaluated. For this type of job call ESFAHAN DOR MOTOGHAYER Service
Environmental conditions and limitation of use
Recommended environmental temperature for proper operations of the gearbox is variable between 20 to 400C.
There are different conditions for use which consider special planning criteria that must be agreed
upon exclusively with technical service for them
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Operations are forbidden in temperatures higher than 400C unless you operate in less than

permissible thermal capacity and perform proper operational tests.

Selecting speed gearbox

It is necessary to know the followings for selecting the most suitable speed gearbox for intended

application:

® Inlet speed n1(min-1) n1

e OQutlet necessary speed n2r (min-1) .= E
® OQutlet necessary moment T2r (Nm)

e Necessary duration hr(h)

® Service coefficient fs which has been calculated based type of application and use conditions.

Necessary reduction proportion can be determined by these data (formula)

Amended outlet moment (formula)

And duration coefficient (formula) 2c 2 s
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Select the size of gearbox from nominal table so that it is more than T2c. then select a reducing
gearbox with reducing proportion of | near to necessary amount of n2xh from technical data
table (at the first part of size) so that you become sure of T2 transferrable outlet moment is
more than T2c that has been located higher in the column related to the amount or calculated
like term coefficient fn2.

Example

Suppose you want to select a linear speed reducing gear which is working under following
conditions:

Inlet speed: n_=1500min”!

Necessary outlet speed: n,=15min”
Necessary outlet moment: T, =3500 Nm
Necessary duration: h 5000h

Service coefficient: f=1.3

n, 1500 )

Necessary reducing proportion is obtained like following: I = n = ?= 100;
2r

Is the amended moment is like following: T20= T2r_ fs =3500.1.3=4500 Nm

And the time/term coefficnt equals to f ,=n, .h =15.5000=75000
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n,.h=100000<f , o by o

n2*h

] T2 0 EEMPENIFD
L

/... 10000 25000 50000
(10)4 (2.5*10)4 (5*10)4

OB 500000 1000000 [min]  [Nm]  [Kw]
(5*10)5  (10)6

51.33 5540 5220 5070 4200 3400
55.76 5540 5220 5070 4200 3400
60.38 5540 5220 5070 4200 3400
62.66 5540 5220 5070 4200 3400
65.60 6270 5800 5270 4130 3360
71.04 6270 5800 5270 4130 3360
73.71 5540 5220 5070 4200 3400
L3 83.23 5540 5220 5070 4200 3400 6500 ?
86.72 6270 5800 5270 4130 3360
92.14 5540 5220 5070 4200 3400
106.88 5540 5220 5070 4950 4200 3400
108.40 6270 5800 5270 4630 4130 3360
115.20 6270 5800 5270 4630 4130 3360
L3 2000 6500 9

Select from moment table the gearbox size so that the amount of nominal moment T2N is more
than T2C. in this case, the proper size is equal to SH510. In technical data table for the size
of SH510, there is a three step (L3) linera reducing gearbox with the proportion of 97/92,
that is near to what you want.

In the column related to n2.h=100000<fn2, you can read the application moment T2 that is
Nm4950
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Investigations
When gearbox has been selected according to operational parameters, it so recommended that you

perform following investigations so that the compatibility of gearbox with your application is
guaranteed.

Investigating maximum moment
Maximum permissible moment at start or temporary peak must not be more than T2max which has
been offered in technical data table for intended reducing gearbox. When loading conditions include
many starts, or direction reversal or long term operations in the moment near T2max, it is recom-
mended that you select bigger gearbox.
Warning: Regarding radial load, maximum applicable moment is reduced. In this connection, make
telephone call to ESFAHAN DOR MOTOGHAYER technical service to confirm the suitability of support

of outlet.
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m Investigating thermal potential

If transferred potential with gearbox namely necessary potential in P_ inlet is higher than
thermal potential of Pt, there is a need for auxiliary cooling system, because gearbox thermal
potential is obtained with the assumption ofn1= 1000min~" and t =200C . When actual opera-
tion conditions deviate from above conditions, P, amount must be amended which are obtained
by the following tables.

Kt minutes operating/hour
10°% 20°% 30°% 40°c

Continuous duty 60 % 1 OO 0/9 1 1/1 5 1 /45
48 % 80 0/8 0/9 1 1/25
36 %60 07 0/75 0/9 11

Intermittent duty 24 %40 0/6 0/65 0/8 0/95
12 %20 0/5 0/6 or7 0/85
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500 1.08
750 1.04
1000 1.00
1250 0.95
1500 0.89
1750 0.82
2000 0.75
2250 0.66
2500 0.59
2750 0.54
3000 0.48
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Amended thermal efficiency P, is obtained nby following formula:

If its result is P_> P' auxiliary cooling system must be installed so that extra thermal potential is

removed which is obtained by following formula

o (Pa-P).C,
* 860

That C is a coefficnt found in following table and is based on reducing gear configuration and the

kind of its filling (it will be shown in lubrication chapter)
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The amount of oil flow in liter per minute to be relaxed from P_ potential is obtained as follows:

_ (PM-P't) . Crt .0.07
B tR - ts

That T and T, are operational temperature of reducing gear (namely the temperature inside
reducing gear) and oil temperature exists from exchanger respectively.

Filled half way Filled to the top
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_ P K, _17.0/89
'K 0/80

t

P’ =18/9 kW
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o _ (P P)C, (30-1819)50
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Example: Reducing gear SH1010 works in following conditions:

¢ Inlet speed n,=1500 min"’

¢ Necessary efficiency inlet P, 30 Kw

e Environment temperature: t, 30°C

e 24 minutes work in any hour

The amount of thermal efficiency P =17Kw of speed reducing gearbox is seen in SH1010
reducing gearbox table and amended by entering coefficients K and K obtained from relevant

tables
- P.K, _17.0/89

' K 0/80

t
Since necessary efficiency is more than thermal one, reducing gearbox cannot be cooled and

=18/9 kW

auxiliary cooling system must be installed to be relieved of equivalent efficiency which is equal
to

P -P').C. (30-18/9).50
P.= P P)Ce 10 _o/64 kw
860 860

That the amount of C _ is obtained from reducing gear L3 using
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(Pr1-P't)xCrt x0.07 (30-18.9)x50x0.07
t -t - 90 -65

q= = 1.6 I/min
6B Uty
Uu&;JﬂSd.‘?l) JS gy gl oolaiwl JaUs
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9 lp 0393 542 2huw ;S3guy8 LialS 6u Slgo ol .3l EP (533981 slgo 51> g aciiuls 1 g o JSIs

cooling system with recirculating flow and supposing that the temperature of oil entering that
exchanger is equal to t.= 900C and when leaving it is equal to t_ 65°C it is necessary to that such
an efficiency is put a side which is equal to

(Pr1-P't) xCrt x0.07 B (30-18.9) x50 x 0.07
t. -t 90 -65

q= = 1.6 I/min
Lubrication

The reasons for using oil inside gearbox are as follows:

Reducing friction between parts and increasing their efficiency

Reducing heat and transferring it from moving parts to the case.

Protecting the surfaces against rusting

Reducing noise

Note: industrial gear oil must be used in solar gearbox having the ability to tolerate pressure and

rapid heat transfer from inside to outside and have EP additives. These additives help in reducing

surface wear of gears and ball bearings.
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Actually these additives react chemically with similar surfaces under the effect of heat and pressure between those
surfaces which have been exposed to load and provide a protection coating preventing from welding residuals and
following clogging. Make sure of permissible amount of oil inside gearbox before starting the machine.

Machine oil must be changed after 100 hours working at first step and after 1000 hours working in following steps.
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m  Viscosity

Fluctuating viscosity of lubricating oil must be selected based on operation temperature and
circulation speed. Since viscosity is reduced with temperature increase, it is recommended that
oil with higher viscosity is chosen for higher operational temperature. For very mild reduction
(inlet speed less than -15min' ) we recommended using an oil with high viscosity or conversely
an oil with low viscosity for reducing gear with higher circulation speed. Before selecting oil,
notice oil specifications in following table

m  Oil vessels
Oil expansions vessels can be used due to heat inside gearbox and oil expansion. The location
of these vessels has been shown in following pictures.
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