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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
2n

 (Nm)

This is the amount of moment which is specific for any reducing gearbox and suitable for 

general selection of size.

      Outlet moment T
2
 (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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 ·»kM ,j»n Â¶ nI¨ ¾M S¤¼¶ ÁIÀ ¦ÃQ ÁHoM IÄ ½IU¼¨ ·I¶p Rk¶ ÁHoM u§MoÃ¬ Â]»oi nj ¾@¨ SwH Án»ITz¬ oX¨Hke

 .kMIÄ Â¶ yÀI¨ ¾TÎn nI¨ ¾M n»ITz¬ oX¨Hke ,ÂøI÷{ nIM jn¼¶ nj.k¹¨ jnH» y¹U SdU ÁHq]H ¾@M kÄk{ KÃwA ¾§¹ÄH
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       Maximum outlet moment T2max (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 T2r (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-1)

It is motor speed which is connected to reducing gearbox inlet.

       outlet speed n2(min-1)

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

It shows the actual proportion between inlet speed n1 and outlet speed n2.

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-1) n
1max

 

 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
n1

.f
n2

 

.It is the result of inlet/outlet speed for intended duration

Inlet potential (Kw) P
1
 

 It is the potential applied in gearbox with direct or indirect connection to motor (with extra

.(transferring parts

Outlet potential (Kw) P
2
 

 It is necessary potential for connecting to reducing gearbox outlet. It can be calculated by

the following formula

Formula

 Efficiency  

 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
s
 

 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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 P
t
 (kW) ÂÄI¶o¬ ·H¼U    

 k¹¨ Â¶ nI¨ ¾Tw¼ÃQ Rn¼Å ¾M ¾¨ j»n Â¶ nI¨ ¾M Søow ½k¹ÀI¨ u§Mo@Ã¬ Áj»n» nj ¾@¨ SwH ÂºH¼U ÂÄI¶o¬ ·H¼U

 :k¹¨ Â¶ SÃLXU oÄp ÂzÄI¶pA ôÄHo{ nj jHo¬ ÂTºIw ¾@]nj 90 nj Hn ½k@ºj fo@a Â±iHj ¸ü»n ÁI¶j »

1000-min-1 :Áj»n» Søow  

 ¸ü»n y{IQ ÁnI¨ ¸ü»n  

 .SvÃº H¼À jk\¶ ·IÄo] Æo÷¶ nj ¾¨ Â£ÎH SÃ÷¤¼¶ nj ½kºj foa  

.k@{I@M o@Q S@Ã÷ò» S¶°ø þ@~º IM KwI¹T¶ ¸ü»n nHk£¶  

.ISO VG 150 ¸@ü»n  

 .jHo@¬ Â@TºI@w ¾@]nj 20 ô@Ãd¶ ÁI@¶j  

 Â]»oi IM IÀ u§MoÃ¬ nj .SwH ½k{ ¾@GHnH ¾@ö¼@Mo¶ Â¹Î ÁIÀ ½jHj Ï»k] nj u§MoÃ¬ oÀ ÂÄI¶o¬ ·H¼@U nHk@£¶

  Thermal potential P
t
(KW)

Thermal potential is the applied in reducing gearbox inlet working continuously and establishes 

gear inlet oil temperature at 90oC in following experimental conditions.

  Inlet speed: 1000-min-1

  Lubrications: spraying oil

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

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

  Oil ISO VE150

  Environment temperature: 20oC  

The amount of thermal potential of any gearbox has been given in relevant technical data tables. 
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 nI@M nHk£¶ .k@Àj Â¶ Hn ÂøI÷{ nIM j¼]» ½pI]H ¾¨ ½k¶A SwkM Â]»oi ÂºILÃTzQ IM » (¸Ã«¹w» ô@w¼@T¶ ,¦@Lw)

 K@ÃUo@U ¾@M » k¹¨ Â@¶ ½nI@{H ISO 281 jnHk@ºITwH ÁI@¹L¶ oM ½k{ ¾LwI@d¶ ÁIÀ ª¹Äo@L±M Ì¼@º ¾@M pI@\¶ Â@øI@÷{

:I@M S@wH o@MHo@M

 Áj»n» ÁIÀn¼d¶ ÁHoM 107n
1
.h  

 Â]»oi ÁIÀn¼d¶ ÁHoM 105n
2
.h  

 ¯¼µ÷¶ ·¼@a kºH ½k@zº ¾GHnH pI\¶ ÂøI@÷{ nIM ÁIÀ Â@¹d¹¶ ,¼²IÀ IÄ nI@inHq@À IM Â]»o@i ÁIÀ SÄI@µe ÁHoM :nHkzÀ

,kº¼{ Â¶ Â¹ÃM yÃQ ÂøI÷{ ÁIÀnIM ·A nj ¾¨ ÂÄIÀjoMnI¨ ÁHoM I¶H k¹TvÃº ½k¹¹¨ SÄIµe ÂøI@÷{ ÁIÀnIM KwI¹¶

·I@¿ÿÅH u@Ä»o@w I@M nI@¨ ¸@ÄH ÁHo@M .j¼@{ Â@¶ Â@MI@ÄpnH ª@¹ÄoL±M o@µø » Â@]»oi ÁIÀ SÄI@µe ¸ÄH ·j¼M KwI¹¶

.kÄoÃ«M tIµU oÃûT¶ n»j 

½jIÿTwH ÁIÀ ½j»kd¶ » ÂõÃd¶ ôÄHo{     
 Âÿ±Th¶ ôÄHo{ .SwH o@ÃûT¶ jHo¬ ÂTºIw ¾]nj 40 IU -20 ¸ÃM u§MoÃ¬ ÁHoM ½k{ ¾ÃÅ¼@U ÂõÃd¶ ÁI¶j RIÃ±µø

  uÄ»ow IM ÂÅI~TiH Rn¼Å ¾M kÄIM ¾¨ joÃ¬ Â¶ oÊºnj Hn ÂÅIi ÂeHoö ÁIÀnIÃ÷¶ ¾@¨ jnHj j¼@]» ½jI@ÿTwH ÁHoM

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
1
.h) for inlet axes

  (105n
2
.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

.

There are different conditions for use which consider special planning criteria that must be agreed 

upon exclusively with technical service for them



 oÄp ÂºH¼U nj ¾§¹ÄH o«¶ SwH Ì¼¹µ¶ jHo«ÃTºIw ¾]nj 40 pH oU¯IM ÁI¶j nj RIÃ±µø.k@Ãwn ¢ÎH¼U ¾M ·A ÁHoM Â¹Î

 .kÃÄIµº Ho]H Hn KwI¹¶ ÂUIÃ±µø ÁIÀ SvU » kÃ¹¨ nI@¨ pI\¶ ÂÄI¶o¬ ·H¼U

 Søow u§MoÃ¬ JIhTºH      

:SwH Â¶Hq²H oÄp jnH¼¶ ¸TvºHj oÊº jn¼¶ joMnI¨ ÁHoM Søow u§MoÃ¬ ¸ÄoU KwI¹¶ JIhTºH ÁHoM

n
1
(min-1) Áj»n» Søow   

n2r (min
-1
) Â]»oi ³p¯ Søow   

T
2r
 (Nm) Â]»oi ³p¯n»I@Tz¬   

h
r
(h) ³p¯ ·I@@¶p Rk@¶   

 .SwH ½k{ ¾LwId¶ ½jIÿTwH ôÄHo{ » joMnI¨ Ì¼º ÁI¹L¶ oM ¾¨ f
s
 uÄ»ow KÄoò   

  .jo¨ ¸ÃÃ÷U Hn pIÃº jn¼¶ yÀI¨ SLvº ·H¼U Â¶ IÀ ½jHj ¸ÄH IM

  :½k{ b°ÅH Â]»oi n»ITz¬

  :·I¶p Rk¶ KÄoò »

i
r 
=

n1

n2r

T
2c

 = T
2r
 .  f

s

f
h,2

 = n
2r
 .h

r

i
r 
=

n1

n2r

T
2c

 = T
2r
 .  f

s

f
h,2

 = n
2r
 .h

r

Operations are forbidden in temperatures higher than 40oC 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)

     Outlet necessary speed n2r (min-1)

     Outlet necessary moment T2r (Nm)

     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)



pH u@Pw .k@{I@M T
2c

 pH o@T¬nq@M Â@¶I@º n»I@Tz¬ ¾¨ Án¼@ö kÃ¹¨ JIhTºH Â¶Iº n»ITz¬ Ï»k] pH Hn u§MoÃ¬ ½pHkºH

³p¯ nHk@£¶ ¾@M ¦@Äjq@º i Â¬k¹ÀI¨ SLvº IM ÁH ½k¹ÀI¨ u§MoÃ¬ (½pHkºH yhM ÁHkTMH nj) Â¹Î ÁIÀ ½jHj Ï»k]

¾M ó¼@Mo@¶ ·¼@Tw nj ¾@¨ SwH T
2c

 pH oTzÃM T
2
 ÏI£TºH ®MI¤ Â]»oi n»ITz¬ ¾¨ kÄ¼{ ¸Fµõ¶ IU kÃ¹¨ JIhTºH Hn ir

.SwH ½k{ ¾LwId¶ f
h,2

 Rk¶ KÄoò k¹ºI¶ IÄ ¾TÎo¬ nHo¤ oU¯IM n
2xh

 nHk£¶ 

 ÏIX¶

 :k@¹¨ Â@¶ nI@¨ o@Äp ô@ÄHo@{ nj ¾@¨ k@Ã¹¨ JI@hTºH Hn Âõi Søow , ½k¹ÀI¨ u§MoÃ¬ kÃÀH¼i Â¶

 n
-1
= 1500min-1 Áj»n» S@øo@w   

 n
2r
=15min-1 ³p¯ Â]»oi Søow   

T
2r
=3500Nm ³p¯ Â]»oi n»ITz¬   

 h
r
 5000h ³p¯ ·I¶p Rk¶   

f
s
 =1.3 uÄ»ow KÄoò   

  :kÄA Â¶ SwkM oÄp Rn¼Å ¾M ³p¯ Â¬k¹ÀI¨ SLvº

:SwH oÄp Rn¼Å ¾M ½k{ b°ÅH n»ITz¬ ¾¨ ÂUn¼Å nj

:IM SwH oMHoM ·I¶p Rk¶ KÄoò »

i
r
 =

n
1

n
2r

= =
1500

15
100;

i
r
 =

n
1

n
2r

= =
1500

15
100;

 T
2c

= T2
r 
. f

s 
= 3500 .1.3 = 4500  Nm

 T
2c

= T2
r 
. f

s 
= 3500 .1.3 = 4500  Nm

f
h.2

=n
2r
 . h

r
 = 15 . 5000=75000

f
h.2

=n
2r
 . h

r
 = 15 . 5000=75000

Select the size of gearbox from nominal table so that it is more than T2c. then select a reducing 

gearbox with reducing proportion of I near to necessary amount of n2×h 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
-1
=1500min-1 

Necessary outlet  speed: n
2r
=15min-1 

Necessary outlet  moment: T
2r
=3500 Nm

Necessary duration: h
r
 5000h

Service coefficient: f
s
=1.3

Necessary reducing proportion is obtained like following:

Is the amended moment is like following:

And the time/term coefficnt equals to 



nj .jnHj T2c pH o@TzÃM T2n Â@¶Iº n»I@Tz¬ nHk@£¶ ¾¨ kÃ¹¨ JI@hTºH Hn u§Mo@Ã¬ ½pHkºH ,Án¼@ö n»I@Tz¬ Ï»k@] pH

 ½k@¹ÀI¨ u§Mo@Ã¬ ,SH510 ½pHk@ºH ÁHoM Â@¹Î ÁIÀ ½jHj Ï»k@] nj .SwH SH510 oMHoM KwI@¹¶ ½pHk@ºH jn¼¶ ¸ÄH 

 ·¼@Tw nj .kÃÀH¼@i Â¶ ¾¨ S@wH Áq@Ãa ¾@M ¦Äjq@º ¾@¨ jnHj j¼@]» 97/92 SLvº IM (L3) ÁH ¾±@eo¶ ¾@w Â@õi

 ¾@M ó¼@Mo@¶

 .SwH Nm 4950 ¾¨ kÃ¹¨ SGHo¤ Hn T2 joMnI¨ ®MI¤ n»ITz¬ nHk£¶ kÃºH¼U Â¶

.SwH KwI¹¶ ³p¯ ôÄHo{ nj nI¨ ÁHoM ÂMIhTºH u§MoÃ¬ SwH T2C n»ITz¬ pH oTzÃM nHk£¶ ¸ÄH ·¼a

i n1 max T2 max pt

10000 25000 50000 500000 1000000

(10)4 (2.5*10)4 (5*10)4 (5*10)5 (10)6

L

T2 [Nm]

n2*h

[min] [Nm] [Kw]

51.33 5540 5220 5070 4950 4200 3400

55.76 5540 5220 5070 4950 4200 3400

60.38 5540 5220 5070 4950 4200 3400

62.66 5540 5220 5070 4950 4200 3400

65.60 6270 5800 5270 4630 4130 3360

71.04 6270 5800 5270 4630 4130 3360

73.71 5540 5220 5070 4950 4200 3400

83.23 5540 5220 5070 4950 4200 3400

86.72 6270 5800 5270 4630 4130 3360

92.14 5540 5220 5070 4950 4200 3400

4950 4200 3400

106.88 5540 5220 5070 4950 4200 3400

L3 2000 6500 9

108.40 6270 5800 5270 4630 4130 3360

115.20 6270 5800 5270 4630 4130 3360

L3
2000 6500 9

100000

(10)5

97.92 5540 5220 5070

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

510



 IÀ ÂwnoM    
k@ÃÀj ³I@\ºH Hn oÄ p ÁI@À Â@wno@M j¼@{ Â¶ ¾ÃÅ¼@U , k{ JIhTºH ÂUIÃ±µø ÁI@ÀoT¶HnIQ tIwHoM u§MoÃ¬ ÂT¤»   

.jjo¬ ¸ÃµñU Iµ{ joMnI¨ IM u§MoÃ¬ ÁnI¬pIw IU

 n»I@Tz¬ o@X¨Hk@e Â@wnoM    
nj ¾@ö¼Mo@¶ ·¼@Tw nj ¾@¨ k@{IM T2max

 pH yÃM k@ÄILº Â@T¤¼¶ ¦@ÃQ I@Ä RnI@TwH ·I@¶p nj pI@\¶ n»ITz¬  oX¨Hke

jIÄp RnI@TwH ®@¶I@{ nI@M ô@ÄHo@{ Â@T¤» . S@wH ½k{ ¾GHnH oÊº jn¼¶ ½k¹ÀI¨ u§MoÃ¬ ÁHoM Â¹Î ÁIÀ ½jHj Ï»k]

 ¾@ÃÅ¼U ,k@Àj Á»n T
2max 

¾M ¦Äjq@º n»I@Tz¬ nj RI@Ã±µø Â@º¯¼@ö ÁI@À ½n»j IÄ S¿] ·k@{ t¼@§÷¶ IÄ ,k@{IM

 .kÃ¹¨ JIhTºH Hn oT¬nqM u§MoÃ¬ ¾¨ j¼{ Â¶

 ·I¿ÿÅH Â¹Î uÄ»ow IM jnH¼¶ ¸ÄH nj .kMIÄ Â¶ yÀI¨jo@MnI¨ ®MI¤ n»ITz¬ o@X¨Hk@e ,ÂøI÷{ nIM jn¼¶ nj :nHkzÀ

 .k¹¨ kÃÄIU Hn Â@]»oi pH SÄIµe ·j¼M KwI¹¶ IU kÄoÃ«M tIµU oÃûT¶ n»j



ÂÄI¶o¬ ·H¼U ÂwnoM 3-5
´@@TvÃw ¾M pIÃº ,k{IM P

t 
ÁI¶o¬ ·H¼UpH o@U¯IM P

r1
 Áj»n» nj ³p¯ ·H¼@U Â@¹÷Ä u§MoÃ¬ IM ½k{ ®@£T¹¶ ·H¼@U o¬H

SwkM n1=1000min-1» t
a 
= 200c  Æo@Î I@@M u§Mo@Ã¬ ÂÄI@¶o¬ ·H¼@U nHk@£¶ ·¼@a .k{IM Â¶ Â§µ¨ ÁpIw ¦¹i

 ,k
t
 KÄHo@ò pH ½jIÿTwH IM kÄIM P

t 
nHk@£¶ ,k¹¨ Hk@ÃQ ýHo@dºH ô@ÄHo@{ ¸@ÄH pH Â@÷¤H» Â@UI@Ã±µø ôÄHo{ ÂT¤» ,kÄA Â¶ 

 :kÄA Swj ¾M oÄp Ï»Hk]pH ¾¨ j¼{ b°ÅH Søow KÄoò » k
v
 » I¶j KÄoò

t
a K

tRIÃ±µø SøIw/¢ÄI¤j

oµTv¶ nI¨

J»I¹T¶ nI¨

400c  300c  200c  100c  

1/45

1/25

1/1

0/95

0/85

1/15

1

0/9

0/8

0/7

1

0/9

0/75

0/65

0/6

0/9

0/8

0/7

0/6

0/5

100

80

60

40

20

60

48

36

24

12

t
a

K
t

100c  200c  300c  400c  

1/45

1/25

1/1

0/95

0/85

1/15

1

0/9

0/8

0/7

1

0/9

0/75

0/65

0/6

0/9

0/8

0/7

0/6

0/5

%100

% 80
%60

%40
%20

60

48

36

24

12

     Investigating thermal potential

If transferred potential with gearbox namely necessary potential in P
r1
 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-1 and t
a
=20oC  . When actual opera-

tion conditions deviate from above conditions, P
t
 amount must be amended which are obtained 

by the following tables.

Intermittent duty

Continuous duty

minutes operating/hour



  :k@ÄA Â@¶ S@wkM oÄp Ï¼¶oÎ IM P'
t
 ½k{ b°ÅH ÂÄI¶o¬ ·H¼U

 k@ÄIM Â@§µ¨ ½k@¹¹¨ ¦@¹i ´@Tv@Ãw ,k@{I@M P
r1
> P'

t
 ·A ¾@@\ÃTº o@@¬H

 ¾@M  o@Äp Ï¼@¶o@ÎI@M ¾¨ j»oM ¸ÃM pH ÂÎIòH ÂÄI¶o¬ ·H¼U IU j¼{ K~º

  :k@ÄA Â@¶ S@wj

 oM Â@¹TL¶ » j¼@{ Â¶ SÎIÄ o@Äp Ï»k@] nj ¾@¨ SwH ÂLÄo@ò C
rt
 ¾@¨

¸ü»n ®@~Înj) S@wH ·jo@¨ oQ Ì¼º » ½k¹ÀI¨ ½kºj foa Ák¹Mo§ÃQ

 .(j¼{ Â¶ ½jHj ·Izº ÁnI¨ 

P'
t
=

P
t 
. K

v

 K
t

P'
t
=

P
t 
. K

v

 K
t

P
s
= 

(P
r1
 - P'

t
) . C

rt

860

P
s
= 

(P
r1
 - P'

t
) . C

rt

860

P
r1
> P'

t
 



SH...L1

SH...L2

SH...L3

SH...L4

17

34

50

66

22

42

63

83

C
rt

 :k@ÄA Â¶ SwkM oÄp Rn¼Å ¾M P
s
 ·H¼U pH ·k{ IÀn ÁHoM ¾@£Ã¤j nj oTÃ² ¾M ¸ü»n ·IÄo@] nHk@£¶

Â@¹ü»n ÁI¶j » (½k¹ÀI¨ u§MoÃ¬ ®iHj ¸ü»n ÁI¶j Â¹÷Ä) ½k¹ÀI¨ u§MoÃ¬  ÂUIÃ±µø ÁI¶j KÃUoU ¾M t
S » t

R
 ¾@¨ 

 .j¼{ Â¶ ZnIi ½k¹¹¨ ¾²jIL¶ pH ¾@¨ S@wH 

q=
(P

r1
-P'

t
) . C

rt
 .0.07

t
R
 - t

S

q=
(P

r1
-P'

t
) . C

rt
 .0.07

t
R
 - t

S

oQ SÃ÷ò»oQ ¾µÃº SÃ÷ò»

SH...L1

SH...L2

SH...L3

SH...L4

17

34

50

66

22

42

63

83

C
rt

The amount of oil flow in liter per minute to be relaxed from P
s
 potential is obtained as follows:

That T
R 

and T
S
 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



 :k@¹¨ Â@¶ nI@¨ o@Äp ô@ÄHo@{ nj SH1010 ½k@¹ÀI@¨ u§MoÃ¬ :ÏIX¶

n
1
=1500min-1 Áj»n» S@øo@w   

 P
r1
30kW Áj»n» nj ³p¯ ·H¼U   

 ½k@{oQ þ~º IU   

 t
a
30 0 C ô@Ãd¶ ÁI@¶j   

SøIwoÀ nj nI@¨ ¾@£Ã¤j 24   
 j¼{ Â¶ ½kÄj SH1010 ½k@¹ÀI@¨ u§M oÃ¬ Ï»k] nj Søow ½k¹ÀI¨ u§M oÃ¬ P

t
=17kW ÂÄI¶o¬ ·H¼U nHk£¶ 

  .j¼@{ Â@¶ b°ÅH ¾ö¼Mo¶ Ï»Hk] pH ½k¶A SwkM K
v 
» K

t
 KÄHoò ·jo¨ jnH» IM »

 

 ½k@¹¹¨ ¦@¹i ´@TvÃw » j¼{ ¦¹i kºH¼U Â@µº ½k@¹ÀI¨ u§Mo@Ã¬ ,SwH Â@ÄI¶o@¬ ·H¼@U pHoTzÃM ³p¯ ·H¼@U ·¼@a

  :IM SwH oMHoM ¾¨ j¼@{ IÀn ÏjI@÷¶ ·H¼@U pH IU j¼{ K~º k@ÄI@M Â@§µ¨

 .kÄA Â¶ SwkM L3 ½k@¹ÀI@¨ u§MoÃ¬ ¾M ó¼@Mo¶ Ï»k] pH C
rt nHk@£¶ ¾¨

P'
t
 =

P
t .
 K

v

K
t

= =
17.0/89

0/80
18/9 kW

P'
t
 =

P
t
.K

v

K
t

= =
17.0/89

0/80
18/9 kW

P
S
=

(P
r1
-P'

t
).C

rt

860 860
= =
(30-18/9).50

0/64 kW

P
S
=

(P
r1
-P'

t
).C

rt

860 860
= =
(30-18/9).50

0/64 kW

Example: Reducing gear SH1010 works in following conditions:

    Inlet speed n
1
=1500 min-1

    Necessary efficiency inlet P
r1
 30 Kw

    Environment temperature: t
a
 30oC

    24 minutes work in any hour

The amount of thermal efficiency P
t
=17Kw of speed reducing gearbox is seen in SH1010 

reducing gearbox table and amended by entering coefficients K
t
 and K

v
 obtained from relevant 

tables 

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

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

to 

That the amount of C
rt
 is obtained from reducing gear L3 using 



 ½k¹¹¨ ¾@²jIL¶ jnH» ¾@¨ Â@¹ü»n ÁI@¶j ¾§@¹ÄH ÆoÎ IM » ·IÄo] jk\¶ xjo¬ IM ½k¹¹¨ ¦¹i ´TvÃw pH ½jIÿTwH IM 

 nI¹¨ Hn ÂºH¼@U ¸@Ã¹a S@wH ³p¯ ,k@{I@M  t
s 
650 C ·A ÁI¶j ½k¹¹¨ ¾²jI@L¶ ¥o@U ·I¶p nj »  t

R
=900C j¼@{ Â¶

 :IM SwH oMHoM ¾¨ ¾T{Hm¬

 

 ÁnI¨ ¸ü»n      
u§MoÃ¬ ®iHj nj ¸ü»n pH ½jIÿTwH ®Ä¯j

 .I¿ºA ½jpIM yÄHqÎH ,RI÷õ¤ ¸ÃM ¥I§õÅH yÀI¨  

 ¾Êÿd¶ ¾M ¥odT¶ RI÷õ¤ pH ·A ÏI£TºH » I¶o¬ yÀI¨  

 ·jp ªºp oMHoM nj b¼õw pH SËIÿe  

HkÅ yÀI¨  

 RnHoe ÍÄow ÏI£TºH » nIzÎ ®µdU SÃÅ¼~i ¾¨ jo¨ ½jIÿTwH ÂT÷¹Å ½kºj ¸ü»n pH kÄIM ÁkÃ{n¼i u§MoÃ¬ nj

 » IÀ ½kºj foa Âdõw Â¬j¼woÎ yÀI¨ ¾M jH¼¶ ¸ÄH .k{IM EP Âºj»qÎH jH¼¶ ÁHnHj » ¾T{Hj Hn ·»oÃM ¾M ®iHj pH

 

cooling system with recirculating flow and supposing that the temperature of oil entering that 

exchanger is equal to t
R
= 90oC and when leaving it is equal to t

s
 65oC it is necessary  to that such 

an efficiency is put a side which is equal to 

     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. 



nHo¤ nIM Æo÷¶ nj ¾¨ Âe¼@õw ¸ÃM nI@zÎ » I¶o¬ oÃYIU SdU IÀ Âºj»q@ÎH ¸ÄH ,Í@¤H» nj .k¹¨ Â¶ ¦µ¨ IÀ ª¹ÄoL±M 

pH ¾¨ k¹¹¨ Â¶ jI@\ÄH Â@ÊÎId¶ y{¼Q » k¹Àj Â¶ ·Izº y¹¨H» ¾MI@z¶ b¼@õw IM ÂÄIÃµÃ{ Rn¼Å ¾M ,kºH ¾TÎo¬

 .k¹¨ Â¶ ÁoÃ¬¼±] Ák÷M ÁIÀ Â«TÎo¬ » IÀ x¼]qÄn ®Ã§zU

j¼{ ®ÅIe ·I¹ÃµöH u§MoÃ¬ ®iHj ¸ü»n pI\¶ nHk£¶ pH ½I«Twj ÁpHkºH ½Hn pH ®L¤

 kÄIM jo@¨nI¨ SøIw 1000 pH uQ Ák@÷M ®@eHo¶ nj » jo@¨nI¨ SøI@w 100 pH uQ Ï»H ¾±eo¶ nj ½I«Twj ¸@ü»n

.jjo¬ ÇÄ¼÷U 

 

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.



Á»oºHo¬     

IM ¾TÄp¼T§vÄ» ·¼a .j¼{ JIhTºH yioa Søow » RIÃ±µø ÁI¶j IM ¢MIõ¶ kÄIM ½k¹¹¨ ·H»n ½jI¶ ÂzL¹] Á»oºHo¬

 nj .j¼{ JIhTºH oU¯IM Á»o@ºHo¬ IM ¸ü»n j¼{ Â¶ ¾ÃÅ¼U oU¯IM ÂUIÃ±µø ÁIÀI¶j ÁHoM ,kMIÄ Â¶ yÀI¨ I¶j yÄHqÎH

 IÄ ´Ã¹¨ Â¶ ¾ÃÅ¼U Hn ¯IM Á»oºHo@¬ IM Â¹ü»npH ½jIÿTwH ,(-15min-1 oÄp Áj»n» Søo@w) ³HnA nIÃvM y@ÀI¨ jn¼¶

 .´Ã¹¨ Â¶ ¾@ÃÅ¼U Hn ´¨ Á»o@ºHo¬ IM ¸ü»n pH ½jIÿTwH ,¯IM yio@a Søo@w IM ½k¹ÀI¨ u§MoÃ¬ jn¼¶ nj u§øoM
kÃGI¶oÎ ¾]¼U oÄp Ï»k] nj ¸ü»n RI~hz¶ ¾M ¸ü»n JIhTºH pH ®L¤

¸ü»n ·pIh¶     

 ½¼@dº o@Äp ®§{ nj.jo¨ ½jIÿTwH ¸ü»n óI@vLºH ·pIh¶ pH ·H¼TÃ¶ ¸@ü»n óI@vLºH» u§Mo@Ã¬ ®iHj ÁI@¶o¬ ®Ã²k@M

.SwH ½k{ ½jHj ·Izº ·pIh¶ ¸ÄH ÁoÃ¬nHo¤

Á»oºHo¬ }iI{

 ·¼¶pA x»n

 RI~hz¶
ÂÄIÃµÃ{ - Â§ÄqÃÎ

ÏIûT{H ¾õ£º ®¤Hke

c0
xqÄn ¾õ£º ®¤Hke

c0

 nj ¾TÃvºHj

15.6  
®¨ SÃGIÃ±¤

mg KOH/g
cSt Á»oºHo¬

100 c
00

ASTM
D-445

ASTM
D-2270

ASTM
D-92

ASTM
D-97

ASTM
D-1298

ASTM
D-2896

 68 nIMjoM ·Ho¿M

 100 nIMjoM ·Ho¿M

 150 nIMjoM ·Ho¿M

 220 nIMjoM ·Ho¿M

 320 nIMjoM ·Ho¿M

 460 nIMjoM ·Ho¿M

 68

100

150

220

320

460

95

95

95

95

95

95

210

218

234

240

240

246

24-

21-

18-

15-

15-

9-

880

885

890

895

895

900

      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-1 ) 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

      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.


