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Industrial Gearhoxes
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Company Introduction

Sahand Dour Company started its activities in 1983 with the management of Dr. Mozaffar Ahmadi and his
brother, Ebrahim Ahmadi (Eng.), by the production of various worm gearboxes. This complex was expanded
iIn 2000 by purchasing and developing Atlas Pump Sepahan Co., which currently produces 50 types of vehicle
parts.This holding currently has more than 800 employees and its area is over 41,000 square meters. This
complex also includes Sahand Zob Casting Co., Pars Zob Espadana Co. manufacturer of car cylinder heads,
an aluminum ingot production workshop for die-cast components equipped with an induction furnace, and
a workshop for the production of radial shaft seals. Today, following the production and quality principles,
and by the aid of experienced engineers and technical and executive specialists, as well as using
comprehensive engineering software packages, Sahand Dour has succeeded in producing various types
of worm, helical, spiral conical and special gearboxes, consuming from 0.12 KW to 15 MW.
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Quality Policy
' Quality Control

Driven by dynamism and quality improvement, Sahanddour Gearbox Company received the ISO 9002 Certificate from the Swiss SGS in 1999
to become one of the best in the country.In 2013, it received the 1SO 9001-2008 Certificate from BRSM,an update to the previous one. Then,in
2017 it made arrangements for the last version ISO 9001-2015. In 2014, it received the IS0 29001 Certificates (petroleum, petrochemical, and natural gas
industries quality management systems), the 1SO 10004 Certificate (guidelines for monitoring and measuring customer satisfaction), and the CE
Mark (which indicates conformity with health, safety, and environmental protection standards for products sold within the European Economic Area

NIEToG LG ENTCCRA GBI R NIER o]y, of design and production of high quality industrial gearboxes, and with customer satisfaction
=1 M GCHCE R IR G ERS ELGhlders in mind, Sahanddour Gearbox Company seeks to constantly improve the quality of its
e[ [N« L LIChHRCIEVILER L ality management system in place, it has adopted the following policies based on the ISO
9001: 2015 standard to increase its M= EEIEIC

(BN IR RIS CEEER G E LI EE il s\international market shares based on
the market expansion approach.

2- Increasing production capacity and effickg [«

CER N ED P W EIN LG T IR G s [ W g=EYing diversity in the products.

I I - L eGSR E R CR N EICHELIERE D EnEl ufacturing rework to increase
the quality of the products.

5- |ldentifying the market and competitors to ensYER«VEInEEEHE EIoil])
s NS G A VAR CER D RO ER PENAd U0 roducts and services.
6- Increasing the knowledge, expertise, and skills of thi QN IERREELI AR
the most important organizational asset and meetinCERUEISENEINEHELEL
needs.

The top management of the organization undertakes to imp ezl R LR A=
policies and constantly ensures that the employees understaniEhLRIn1EE
ment them well. //
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(EEA)). And now given that customer satisfaction is the most important goal and a prerequisite for the survival of a company, Sahanddour Gear-
box Company constantly strives to improve the quality of its products at suitable prices.

The Quality Control Department inspects all the manufactured parts from the beginning to the assembly stage throughout different predetermined
Control station based on approved ITP (Inspection Test Plan) and procedures and issues the quality control passport and the work report for a part
as a final book.

At present, Sahanddour Gearbox Company is equipped with a gearbox performance test laboratory based on the APl standard and the IS0 17025 lab-
oratory requirements standard. The laboratory is in charge of the chemical analysis of parts based on the chosen materials. The percentage of alloy
metals and the observance of their standards overshadow their mechanical properties, therefore, a chemical analysis form is issued after doing the
actual analysis.

The Hardness Test Unit of the laboratory is equipped with the Rockwell and Brinell static and digital hardness testers, performed by professionals.
All the worm gearboxes of Sahanddour Gearbox Company come with a 1-year replacement guarantee and 10-year after-sales service. And specific
custom-made gearboxes also come with a minimum of 1-year guarantee and 10-year after-sales service based on the terms of the contract.
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VF And MVF Series Gearbhoxes

Worm gearboxes are among the most well-known and widely used types
of industrial gearboxes in the world due to their structure, outgoing angle

and orthogonality. These gearboxes provide their kinematic motion by a
hardened and grinded steel screw and a bronze worm gear.

The distinctive feature of these gearboxes is non-reversibility in ratios
above 40 and ease of maintenance and repair. The other feature is their
ability to be used in confined spaces and also where the two input and output
axes cannot be in the same direction for any reason.

worm gearboxes can be installed in 6 different modes and even combined
with each other.These gearboxes are used in various industries such as
construction machinery and elevators, blowers and fans, diesel generators,
material handling systems, mines and well drilling, conveyors, compressors,
lathes, bakeries, mills, mixers, as well as stone, ceramic, and tile industries,
packaging industry, food industry and many more.

Combined gearboxes:
Compound gearboxes consist of a combination of two worm gearboxes.
These types of gearboxes are used when it is required to have a very low I

output speed and therefore high torque.

¥

Advantages

- Affordable

- Low noise

- Very high capacity

- Minimum installation space

- High reliability

- Long life

- Various installation modes

- Wide range of output speed selection
- Wide range of output torque selection

Disadvantages

- No possibility to be used at 1500rpm

. High operating temperature (due to gear
engagement mechanism)

. Relatively low efficiency (finally 65%)

Technical Specifications

- No possibility to be used at 1500rpm
. Variety of type: 9 types (Sizes)
- Output torque range: 88... 7100
- Conversion ratio: 7... 100

- Power range: 0.12... 45 kW

. Installation/assembly (input):
- Input with solid shaft

- Input with e-motor coupling

- Output:

- Hollow shaft

Specific (order):
- Output shaft
- Output shaft on both side

Gearbox specifications
Gearbox size Maximum torque
VF 30/VF 49 95 N.M
VF 30/VF 62 190 N.M
VF 49/VF 86 550 N.M

VF 49/VF 110 960 N.M
VF 62/VF 130 1800 N.M
VF 86/VF 130 2100 N.M
VF 86/VF 150 2600 N.M
VF 86/VF 185 4200 N.M
VF 110/VF 150 2800 N.M
VF 110/VF 185 4300 N.M
VF 110/VF 210 6200 N.M
VF 130/VF 210 6300 N.M
VF 130/VF 250 8700 N.M
VF 150/VF 210 6400 N.M
VF 150/VF 250 8800 N.M
VF 185/VF 250 9400 N.M
VF 185/VF 300 11600 N.M
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Gearbox specifications Hollow shaft—

Gearbox size Maximum torque : (u:b Jlauw ) uel> g0 oo

VF 49 88 N.M Output shaft

VF 62 150N.M Output shaft on both side
VF 86 440 N.M
VF 110 830 N.M
VF 130 1500 N.M
VF 150 2000 N.M
VF 185 3600 N.M
VF 210 5000 N.M

VF 250 7100 N.M O 6
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U series worm gearboxes are also called worm gearboxes are
cubical in shape. Their shape enables consumers to use install

them in different modes without any change in gearbox structure.
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The shell in such gearboxes is made of cast iron, and they are
produced in 110-300 sizes output in the form of shaft and hallow |

U series gearboxes shaft. (short/long shafts)

Technical Specifications:
Number of sizes (types): 7

Output torque range: 830-8300 NM
Reduction ratio: 7:100

Power capacity range: 1.1-90 KW
Installation/Assembly (input):

- Input with solid shaft;

- Input with e-motor coupling

Specific (Custom-made) design:
- Output shaft on both sides.

Output:
- Hollow shaft;

- OQutput shaft.

Advantages: Disadvantages:
- Economical, . They cannot be used at 1500 rpm.
- Low noise; . High operating temperature (due

- Very high power capacity;

- Minimum space needed for installation;
- High Safety Factor;

- High life span;

- Various installation modes:;

- Wide output speed selection range,;

- Wide output torque selection range.

to the gear engagement mechanism);
. Relatively low efficiency (up to 65%).
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Gearbox Specifications 0 PP gl g 1 peulifid u&“l"r'z

Gearbox Size | Maximum Torque [l v g GAJz/m:S@m iﬁfmﬁj
VFU 110 830 N.M
VFU 130 1500 N.M
VFU 150 2000 N.M
VFU 185 3600 N.M
VFU 210 9000 N.M
VFU 250 7100 N.M
VFU 300 8300 N.M
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W Series Worm Gearbox

Technical Specifications: Advantages:
Number of sizes (types): 7 . Economical
Output torque range: 24-1500 Nm - Low noise

Reduction ratio: 7 to 100
Power capacity range: 0.12-15 Kw
Installation/Assembly (Input):

- Input with solid shaft; - High life span
- Input with e-motor coupling. - Various installation modes

Output: - Wide output speed selection range
- Hollow shaft - Wide output torque selection range
Specific (Custom-made) Design:

- Output shaft;

- Output shaft on both sides.

- Very high power capacity

- High Safety factor

¥

- Minimum space needed for installation

| W series worm gearboxes are the most
common type of worm gearboxes, in that
demands for such gearboxes have been in-
creased in today's market where there are
space constraints and a need for high
power transmission. Such gearboxes are
similar to NMRV worm gearboxes and are
cubical in shape. The main difference is
that the shell in such gearboxes is made
of aluminum, which results in abetter heat
transfer and higher power efficiency in
comparison to U series worm gearboxes.
At present, these gearboxes are produced
in 7 sizes and at different ratios. They are
used in different industries, including pack-
ing machinery, food, wood and paper, lifts,
agricultural, mixers, and other industries.

Disadvantages:

= They cannot be used at 1500 rpm.

. High operating temperature (due to
the gear engagement mechanism)

. Relatively low efficiency (up to 65%)
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Gearbox Specifications
Gearbox Size Maximum Torque
W 30 24 N.M
W 40 50 N.M
W 50 90 N.M
W 63 190 N.M
W 90 440 N.M
W 110 830 N.M
W 130 1500 N.M
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SRR W Gearbhoxes

Advantages:
- Suitable for full-turn and part-turn valves
- Separate couplings can be used to install gearbox on a valve's shaft

GS series valve gearboxes are intended for the operation
of ball, plug, and butterfly valves, modifiers (dampers),
etc. Such gearboxes in large sizes enables consumers to
use higher torques to open and close all types of valves with
the addition of an adapter.

Technical Specifications:
Number of sizes (types): ¢

- They can be used for valves with open or closed systems and or for flow control valves

- |P67 protection rating
. Capable of functioning in a wide temperature range (-20 °C - +280 ‘C)
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Installation/Assembly (input):

- |Input with solid shaft
- Input with Actuator
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Input with solid shaft —

Input with Actuator -

GS 50.3
GS 60.3
GS 80.3
GS 100.3
GS 125.3
GS 160.3
GS 200.3
GS 250.3
GS 315

GS 400

GS 500

.
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F 05

F 07 @ 16 @ 38

F 10

F 10

o @ 20 @ 50

F 12

“r @ 20 @ 60

F 14 @ 20

F 16 @ 30 2 80

F16 @ 20

F 25 @ 30 290

F 25 @ 20

F 30 @ 30 2100

F 30 @ 20

F 35 @ 30 9125
@ 20

Eig @ 30 @ 160
@ 40

F 40 @ 60 @ 200

F 48 @ 80 @ 250




SB-V Series Valve Gearhoxes

SB-V series valve gearboxes, also known as F series valve
gearboxes, function based on the crown wheel and pinion

mechanism. Like GS series gearboxes, these gearboxes are
also capable of installing actuators. Regarding stem nuts,

they can be made of either bronze or cast iron.
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Technical Specifications

Number of sizes (types): 5

They are capable of installing a vertical adapter at 1:1 ratio for
changing the position of the handwheel.

Maximum Diameter of Maximum Force Maximum Output
Model Ratio | Flange Size
Stem Nut Capacity Torque

SB-VO 3:1 Fl4 D 32 135 KN 500 N.M
SB-VI 3.6:1 F16 @ 38 180 KN 900 N.M
SB-V3 4.7:1 F25 @52 280 KN 1800N.M
SB-V35 5:1 F30 @170 370 KN 2500N.M
SB-V5 6.3:1 F35 @90 650 KN 7/000N.M

¥

Model | Ratio | Adaptor Maximum Diameter | MaximumForce | Maximum Output
of Output Shaft Capacity Torque
SW300 | 26:1 - @ 50 53 KN 330 KN
Swsoo | 37:1 - @ 60 55 KN 850 KN
SWI200 | 43:1 - D 63 88 KN 1250 KN
SWIS00 | 52:1 - D 65 110 KN 1650 KN
SW2500 | 64:1 | 21 @70 86 KN 2600 KN
SW4000 | 63:1 | 3:1 @ 80 85 KN 5600 KN
SW6000 | 63:1 | 3:1 @ 95 102 KN 6800 KN
SWI0000 | 60:1 | 3:1 @ 120 134 KN 10500 KN

SW Series Valve Gearhoxes

SW series gearboxes, also known as quarter-turn gearboxes, are mostly used
for butterfly valves. The gear mechanism in this type of gearboxes is worm.
Quarter-turn gearboxes are produced in two models with flange and foot mounting.
In the foot mounting mode, the user is enabled to install the gearbox on multiple
valve sizes by changing the gearbox foot (given torque tolerance), and in the flange

mode, the gearbox can only be used based on the size of the valve.

Technical Specifications
Number of sizes (types): 8
They are suitable for manual operation.

SW (5w SUT s sl S S

& B S S ylgie St oS s eSS e95 ol
Sl oslg g sl b ugo 133SI (3gd o el ju 55
G2l 0333 542 jolSo 35S o I8 eslathwl > g0
23 355 &) 5l uSo S . aubb 0 g e UsSo S cg5
S o oS dagal (50 Sdgd Jls 2udd gyl 8S (Jow 9o
J? 3285 b 0S 3gul (g0 031> S oo Salils oyl Sl 8S
3o gloglg jobw (59, 2 oegazmo uSouS 8S 59
Sdlogs g (UeldS Jozs Cuabld by L)s3S cuas
o3lawl b8 glg jolw gubwl o lgws uSo S Jls auld

gy Sl 1)

] g' &l » s
Jobw A s(d ) jolw Slass
oS D oS Cug> uwlio

A

)



GHP Sel‘les Geal‘boxes Frog Helical gearbox also called Russian gearbox PM series are produced
with parallel shafts.These gearboxes are often produced with 2,3 or 4 axes

based on the required Power and torque.

5J130 8Ld L 4> g S B9 00 PM (50w wgy gl guSo S o0 63 (5l 0l 938 (sl Sy S
9> 5o Djguo o Ugaso Lo > 90 JglidsS g glgi ywbwl jo lo JuSoS €95 (p2laan 5 o0 Sdgs
. 394 ;0 8511 g 3gi (GHP) j920 jlg2 9 ouw (RS2) j920

Technical Specifications Advantages | e 3 1) jalaw S
Number of sizes (types): 3 ; V(::-ry h_'gh power capacity 88 .. 1100 : 29,5 jglidS o L
Output torque range: 88-7100 Nm - High life span, SF > 1.5 7..100 =g s
Reduction ratio: 7:100 - 90-%93 effiCiency 0.12 ... 45 KW s lgdi o b
Power capacity range: 0.12-45 KW =(L5>§JJ9) .'J"l-"f's-° / eas
Installation/Assembly (Input): Input with solid shaft -
. Input with solid shaft " ol aﬁ-??.}-""
Output - _ Ty, e 21 o ollow shaft —
- HOI?lOW shaft Disadvantages ' s UL Lo (olg5 Joxi—- (b liaw) o> O guo oo
oY - - High volume and size . o — |0 < SF s o b UL sac  Job— Output shaft
Specific (Custom-made) Design: . Type and size limitation SF o b UL | Output shaft on both side
. Output shaft | ey 0 Sl % 90 Glosal -
. Output shaft on both sides = '
P . . Y o~ ! General technical information (two axes)
| ki &l ) Reduction ratio 1.3 to 8.65
General technical information (three-axis and four-axis) B / Outout — 13.5 o 290
T utput torque 5to
. : L >
Reduction ratio 7.5t0 90 o ‘ll i/ :
i TITHNREY Engine power range (kw) 1.5to5
Output torque (NM) 250 to 54.380 UL ) j9 9 2> - i T [ I
2w 9 b > Sudgdso - - ——— - L&, style s —
Engine power range (kw) 5.5 to 100 ' T ﬁ 3 T] I . = %
i nput diameter
style 150 200 250 300 400 450 500 600 .hgr. ' ":. B :' ; Y :.'ﬁ' Outuur dismseter 40 pr=
Input diameter 30 40 40 50 60 60 90 90

Output diameter 55 75 75 85 110 110 150 150 1 6
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Gearboxes

SN series helical gearboxes are mostly intended for small conveyor
belts and other similar machines. These gearboxes consist of two
helical gears. The shell is made of aluminum, and the gears can he
made of either steel or cast iron.

Such gearboxes are only produced at fixed ratios. To change the ratio,
input pulley size can be changed, which changes the gearbox’s output.

' Input Shaft Diameter  Output Shaft Diameter  Motor Power Capacity Range

SNI 73 22 35 1-3 Kw Sl oL 19553 >4 1S ug> yidin SN (g sl S S TS
SN2 5:42 30 45 3-5.5 Kw EP Wzl 30k 0 eslitwl gl asldio sla oiws 9 S298
Sl oiwgy .30l 83ud JuSudd JBSaudsy 6353 352 95 jl o uSo S 8
SN3 646 35 60 5.5-7.5 Kw i 95 L L uSy S ol 6333 252 9 090090T 1 uSu S ol (@
SNG  7:35 40 65 7.5-11 Kw i ) by W e 08 Y gl on B3 o LM o g LI
J2lw > ot b Ugoso Lo S (gl jasd Dug2 9 3335 5o Sadgs ol

DADS 0 S | JuSo S 2955 o2l 3 9 (5399 49D (J9

Ratio Input Shaft Diameter  Output Shaft Diameter  Motor Power Capacity Range
SN1 7:3 22 35 0.75-1.5 Kw

SN2 5:42 30 45 1.5-3 Kw

SN3 6:46 35 60 3-4 Kw

SN4 7:35 40 65 4-5.5 Kw
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RAP Gearbox

This type of gearbox has a helical gear
mechanism and the axles in this model
are parallel. Moreover, these gearboxes

RAP (us, oS

bl oo JSale glo o3 542 PjulSo b yuSo S c9o ol
20 O (0 (5lgo Djguo o (oo ol o o920 g
G292 9 JIS CBLE 2955 Djgue 9 oo o uSosS ol

are produced in two forms: with solid-shaft
output and output hollow shaft.

Ll yo

UL JglidsS Jo=s -

JS 31> > ;S 18 —

UL il o Sas jb Jos —

s Uil J81 ugo (uSo S o0 dib (3 S a8Lal alils —
7% 90 Il %90 ¢jlossly—

Advantages Ll jo
- High power tolerance UL 193 o L
- Ability to be Installed in different modes e -LSLQ T S

. High reliability (SF > 1.5) (SF > 1.5) UL (ylsabl wu i -
- Efficiency of about % %5 %90 ;55_, u-ibnb.il-'—

- Potential for installation of backstop for Gl S 5o cug> backstop cuas clils —
ireversibility

Pendant gearboxes (F-series)

_ _ Disadvantages —ulo
These series of gearboxes consist of several axles T e Hard repair and maintenance 6 15085 5 &l u0m3 (5 g
i . eneral 1ecnnical intormation = )..BS..I — oSy —
in parallel. This increases the number of gears and P ° i °
ultimately reduces the pressure on the gears. This Reduction Ratio 3.77 To 281.7 General Technical Information
ge.arbox 'S capable of WlthStanmg heavy and Reduction Ratio In Multi-storey Gearbox 87 To 31434 Reduction Ratio 10 to 35
uniform loads. These gearboxes are named as
pendants due to their hook-like mounting position. Output Torque (NM) 130 To 18000 Output Torque (NM) 800 to 22000
Advantages Engine Power Range (kw) 0.12 To 200 Engine Power Range (kw) 4 5 to 280
- High torque tolera .nce Type F27 | F37 F47 | F57 | F67 @ F77 @ F87 @ F97 | F107 | F127 | F157 Type RAP 45 RAP 60 RAP70 RAP90 RAP100 RAP110 RAP 130
- Permanent operation of the work Chitout
. High heat capacity tolerance " 23 30 | 35-30 | 40 40 50 60 70 | 90-80 | 100 | 120 d?:-:l:ltl:r 45 60 70 90 100 110 130

- Ability to add a layer to the gearbox to increase the ratio
- Efficiency %90 to %95
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Helical-bevel K Series

These gearboxes have helical gears and
wheels Spiral conical gears are gears
Relevant helix for power transmission
in different axes are being used.

Advantages

- High power density

- Long service life

- %90 gear unit efficiency

- Multi-stage gear unit for low output speeds

two-stage or three-stage versions-

K bg 20 JSudsd (sl JuSo S

&2 9 JBals (5lo 635 542 (511> Lo yuSo S ol
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Technical data (Three-stage)

Gear unit reduction ratio 3.98 to 197.37

Multi-stage gear unit reduction ratio 94 to 32,625

Max. output torque(N.M) 200 to 50,000

Motor power range (KW) 0.12 to 200

Type K37 K47 K57 K67 K77 K87

Output Shaft Diameter 25 30 35 40 50 60

Type K97 K107 K127 K157 K167 K187

Output Shaft Diameter 70 90 110 120 160 190

¥

J320 duw g yg=0 g3 5l oo sl ls -

Technical data (Two-stage)

Gear unit reduction ratio 28 to 75
Max. output torque (N.M) 80 to 500
Motor power range (KW) 0.12to0 7.5

Type K19 K29 K39 K49

Output Shaft Diameter 20 25 30

35
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Direct shaft gearboxes (R-series)

These series of gearboxes have a helical gear structure, which due to
the helical system of the gears and their engagement mechanism, this
type of gearbox reduces the noise in the set. Straight gearboxes are
produced in one, two, and three axle models and are produced in table,
flanged and output flange base modes.

Advantages

- Requiring little space

- Ability to couple two gearboxes together
- Low noise

- Having three different installation modes
- Having an efficiency of %90 - %95

General Technical Information (Two And Three Axes)

Reduction Ratio 3.21 10 28%.75
Reduction Ratio (Two Composite Gearboxes) 90 To 2700
Output Torque (NM) 50 To 20000
Engine Power Range (KW) 0.12 To 90

Type RO7 R17 R27 R37 RA47 R57 R67 R77 R87 R97 R107 RI127 R137 R147 R167

Output Dimeter 15 20 29 2D 30 sU=35 85 40 50 60 70 80 90 110 120

General Technical Information (One Axis)

Reduction Ratio 1.3 To 8.65
Output Torgue (NM) 69 To 830
Engine Power Range (KW) 0.12To 45
Type R57 Ré67 R77 R87 R97 RI107
Output Dimeter 20 25 30-40 40-45 50 60

2
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S.K and B.H Series Gearboxes

Industrial gearboxes S.K and B.H series are used in devices that require
high torgue. If the shape is rectangular, its B.H series and if arched
shell, its K.S series. they are made out of 2, 3 or 4 stages. if the input and
output axes are perpendicular to each other, the bevel pinion and gear
are used. that they marked with K or B.

If the input shaft is parallel to output shaft, its called helical gears and
marked with H or S.They have the most usage in industry.this gearboxes
also have the ability to install auxiliary motor gearbox and other
equipments.

¥
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S-series worm gearbhoxes have a small structure with high
transmission. In this model, the gearbox, which consists of
a helical gear set and a worm gear set, allows the user to
use higher conversion ratios as compared to the spiral.lf
there are two helical gears in one shell and a spiral coil and
a worm gear in the other shell and the two gearboxes are
coupled together in this type of gearbox,, it is called RVF
series, and if the two helical gears and the spiral coil and
the worm gear are in the same shell, it is called S-series
One of the most important features of these gearboxes is
their non-reversibility, which makes them unique. These
types of gearboxes are produced and supplied in two forms:
with hollow-shaft output and with solid-shaft output. Also,
there is the ability for the user to increase the gearbox ratio
in the S-series of gearboxes, by adding a stage in combined
form to the gearbox and thus receive more torque from its
output.

Advantages

- Possible to be used in little space

- Having the ability to increase the ratio very much
- Having the ability to add layers to the gearbox

Disadvantages
- Having an efficiency of 60% - 63%

(RVF) S Series spiral gearboxes
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Reduction ratio 6.98 to 288
Reduction ratio in multi-storey gearbox 110 to 33818
Output torque (NM) 92 to 4000
Engine power range (KW) 0.12to 30
Type S37 S47 S57 S67 S77 S87 S97 ! 4
Output diameter 20 30-25 35-30 40-45 50 -60 70 - 60 90 - 70
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X series industrial gearboxes are made of Spiral-Bevel gear and helical
gears. have the ability to withstand shokes.

These type of gearboxes are usefull in cooling towers, cement works,
steel, petrochemical, Iron foundery and etc.

some equipment such as oil heater and backstop can install on these kind

of gearboxes. 2 6
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RAN Series Gearbhoxes

RAN series gearboxes consist of a simple bevel
gear or a spiral gear and are produced as
rectangular (RAN, series) and circular (RAN,
series) models based on output type and output
angle. They are produced at 1:1 and 5:1 ratios
based on different uses. Capable of changing
directions, they enable consumers to change
gearbox input and output directions in a confined
space. Consumers are also enabled to operate
several machines simultaneously by using a
single gearbox and a driver. Such gearboxes can
also tolerate shocks because of their bevel
gears.

Advantages:

- Tolerating loads with fluctuations and shocks

- Low noise General technical information (Series Ran,,)

- Orthogonality of input and output directions

. Above 95% efficiency Ratio of Reducers 1to3
Output torque (NM) 5 to 97
Engine power range (kW) 0.75 to 5 97

Disadvantages:
- Noise and vibrations at revs above 1600 rpm style W1 W2 W3
(because of the impossibility of stoning the gears)

Ratio 1:1 2:1 3:1
Inlet diameter 20 20 25
Outlet diameter 25 25 35

¥
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General Technical Information (Series RAN)

Reducer Ratio 1To 6.5
Output Torque (NM) 80 To 600
Engine Power Range (KW) 2To 90
Style C24 C28 C38 C48
Outlet Diameter 24 28 38 48




Mixer Gearboxes

Mixer gearboxes are produced in PM, PMC, and PMK series,
the main mechanism of which is planetary gears. The input
and output axes in the PM series are exactly in the same
direction. In the PMC series, the input shaft is first with a
helical gear mechanism, and then the power transmission
continues through the planetary gears. Use this model when
there is not enough space to install the engine in one direction
or when the incompatible input and outlet are required.

¥
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PMC 60

PMC 70
PMC 90
PMK 60
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Planetary gearbox is one of the new generation gears in this
countrys industry.

These gearboxes made of a sun gear, 3 or 4 planets gear, and a
jinner gear. (in hard working situations they can have up to 5 or 6
planets). Due to have low space and high torgue transmission. They
are very importantin industry.

These gearboxes can be produced from 1 to several stages for diffrent
ratios.

Planetary Gearboxes
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The basic factors to consider in selecting a gearbox are the following.
ower specify of input or output
J Py ) J AW, or HP W, or AP, F AT g 2l o0 S S Y 58 S S Sy ol s 3oL oS bl Jolge
* output t daN Useful Articles _ i
O outpu OI'gUE( d m) M2 HF’2 L KW2 HF’1 L KW1 =29 )2 l_, 59 J9 ulg_,
0 * input speed (rpm) _ p
PRSP ; N, M, (daNm) 29,5 5925 JoludS ™
O * output speed (rpm) ) | Q. D WU l lb_o i
"1 = - n, (rPM ) 5399 Jgs
* ratio :
O ! "2 (rpm) o>955 495"
* gearbox's efficiency
it | odod s ¥
* service factor n,
s:f eSS oL ™
> Speeds n,; n
o P 10 1, s.8 S e *
: . : _ nz : n1 L 59>
These are determinated by the type of motor (n) divided by the required gearbox ratio (i} 3 _ i 1
with the resultant output speed (n,). j ol o Zuws ou (1) S usS O 25 1 N, 9 Jgige e93 9y Ul N
Carefully analysing the work condition in order to choose the most suitable gearbox, it is Sl gy S S 1 1EGPM I Gl 1 (5399 U9 Ul 9d (o0 cunSo S s bl LRG!S byl 1l a8 Jalxs b
possible to have input speeds higher than 1400 rpm. \ S lRGl HeS L Qe FPM yg9s L1 49590 ¢yl =Jge 3
If possible, it is better to have input speeds higher than 1400 rpm or lower. for the &0 350 > 4S Ll oo o RPM U g5 L (59590 ylgi oo « RVF&M%SaMRﬂRAPaRAOaRAN &P sl w*S—u—'S e
gearboxes type MAS , MR, RAP , RADO , RAN , RVF input speed n, up to 3000 rpm are 293 TA (5w > 68 sublb pjU ool .58 T ) usSouS Jlro glgs 3SIae Ojgual o gl 33 ¢l
admissible, unless otherwise indicated. Care should be taken to check the maximum Sob . 5u5lo 48 511 1 >0 1S > jg0 DL 2 g °-f’.)5 unled Lo a8 dolg l.-._'fS LS (50 6w0gsi (AL N, > 1 Aoo FPM
admissible, power for the gearbox. if speeds n > 1800 rpm are required for TA series 53979 J93 00 9 ( 101 Jl iaS ) Sl Yol « S jo 9 hungtio sl U-U'S_-'J-“S U8 S Sl U 89 68 Cubls g3
gearboxes we recommend to contact our technical department giving full details of the &390 43 6155 ol 65 EuiS (0 Slgidic 9 izl Jl 9 1 plasl Gildole j1 e oisly WD ol g gl Jo 3oL «Zuwl .Jl-'-' o=Ub
application. it should also be considered that for all medium and large size gearboxes where gl 33 U léuw

a low ratio (less than 10:1) and high input speed is required, tests have to be made
according to the transmitted power therefore we suggest this should be indicated when

32
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In the table below we have indicated the coefficients to be used to find the correct transmissible power according to the input
speed (n,) with service

factor = 1.
MAS - MR - RAP - RAO - RAN - RVF
ol 0308 0315 dolg SIS L b g (M) 6399 49> yubwl o eslaiiwl o8 ylgd a8 [ay jd eslaiiwl 330 il o« yuj Jgaz o
Ni
Y Power
giri/min

1400 HP KW MAS - MR - RAP - RAO -
1800 HP x 1.2 KW x 1.2 N;
2200 HP; x 1.4 KW x 1.4 giri/min olgs
2800 HP; x 1.8 KW, x1.8

For worm gearboxes of VF and VF/VF series we recommend that continous and intermittent duty cyles are clearly differentiated
as follows : for continous duty we suggest that you contact our technical department with full details of the application to ensure
reliability of the gearboxes under these conditions. In the case of intermittent duty, selection can only be made using the coefficients

dicated in the table below St gdy | S o8 Sl o elad g 648 48 Guled b 318 3219 b 6S 3gull 0 Slgidiur « 35S 0 IS stwgay jgb o VF/VF g VF (5 5w (39 1> (sla uSo 1S S

VF-VF/VF
- Power
giri/min
1400-1500 HP, KW, 1400-1500
1800 HP, x 115 KW, x 1.15 1300
2200 HP; x 1.25 KW, x 1.25 2200
2800 HP; x 1.6 KW x 1.6 23800

. Cuwl [ 0= 1000 FPM pl o (M) 49 yubwl o UL Jglas 5> KW, g HP, (sl o o3 o1 Sl = o593

N.B. the values of HP, and KW, must be taken from the tables where input speed (n)) is indicated to be 1400-1500 RPM.
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In specific applications ( in particular , as far as worm gearboxes series VF and MVF are concerned) check that the absorbed power
dose not exceed the below described limit thermal capacity.Gearbox efficiency is given by the relation between input and output power.
The missing quota, converted or exchanged in heat, has to be lost externally in order to avoid excessive temperatures inside the gearbox.
When the application requires a continuous duty or a rotational velocity of worm higher than 1400 rpm or a heavy load, it is advisable to verify
that power applied to the gearbox is less than or equal to thermal limit power p _.p, must not be taken into consideration if duty is
continuous for a maximum period of 2 hours and followed by an intrvasl sufficinet to restore the ambient temperature inside the gearbox.
In Table page 38 is indicated maximum power p, to be applied to worm gearboxes ond in line gearboxes in continuous duty operating in an
external ambiet at 30 C.

POWER KW. ; HP.
The power ratings indicated in the cataloge referred to the input of the gearbox.
the outout power is calculated as follows:

KW, (HP,) = KW, (HP)) n

OUTPUT TORQUE M,

The valuse of M, indicated in the cataloge are real because gearbox's efficiency has been considered in the calculation.these values must
be equal to or higher the torque required to operate the machine.

SERVICE FACTOR Sf
Since the gearboxes are often subjected to variable loads, it is bettr to select the unit with an adequate coefficient (service factor).this

factor allows selection of the gearboxes with the right characteristics for the kind of service required.
The table on page 40 indicates the service factor to bhe considered when selecting the gearboxes.
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il 2 b b oxgao / LIMIT THERMAL CAPACITY
Ratios Pi, (kw)(i)

ALL rati
VF-MVF | 7 10 | 15 | 20 | 28 | 40 | 49 | 56 | 70 | 80 | 100 | AR-AM-AC s r?rt:Loo_,“
49 0.85]0.75|0.70 | 0.55 045 | 035| 0.35| 0.30 | 0.30 | 0.30 | 0.25 40/2 4.5
62 1.2 11061090082 |062|054|050|047 042 0.39]|0.37 50/2 6.3
86 28 | 2312019 |14 | 13 |11 | 11 | 1.0 | 0.90| 0.80 80/2 14.8
110 44 | 41 | 34 | 29 | 25 | 20|19 | 19 | 1.7 | 15 | 15 100/2 22.8
130 64 | 59 | 49 | 46 | 35 | 31 | 28 | 28 | 24 | 22 | 21
150 90 | 7.7 | 67 | 60 | 49 | 41 | 38 | 38 | 31 | 26 | 2.6
185 125110.7| 93 | 88 | 68 | 58 | 54 | 54 | 4.7 | 44 | 3.7
o3 aumuat iyl > s b/ Corrected limit thermal capacity
Ptc = Pto x ft x fa x fu x fl
ey huzo glos 4l ta | 10° | 15° | 20° | 25° | 30° | 35° | 40° | 45° | 50° | 55° bhazo (glod
Ambient temperature factor | ft | 1.30 | 1.23 | 1151108 | 1 | 092]0.384 | 0.76 | 0.68 | 0.60 | Ambient temperature
g2 oL > /| No n ventilaed gearbox / sausS Sus ool o (930 UuSo S
Fa Aeration factor 1.4 Gearbox with ventilation / sacasS Sas 63lg o L UuS.JJ.S
. JBS o S Dt | 10 20 30 | 40 50 60 el So s S GalBs slass
u
Duty factor Fu| 1.7 | 14 | 125115108 | 1 Minutes of operation in one hour
I mineral oil / i3=0 ¢j8q;
LS . .
FL _ _ 1.1 Synthehc oil / u..I.ISJJ <9
Lubrication factor - _
1.4  Synthetic oil and viton seals
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N/ VF49 VFé62 VF86 VFNO VF130 VF150 VF185 VF 210 VF 250
1400 22 30 52 15 98 135 170 320 440
900 24 31 55 80 104 144 175 340 460 The Guide And Selection S0 1S wlxisl gloasl
700 25 52 53 33 103 150 185 360 480
500 27 36 64 90 117 165 200 390 520
300 34 42 5 105 135 195 240 460 610 S Sl JuSy S 5l SF IS o SEVICE FACTOR s.f FOR GEARBOXES
MAS - MR - RAP - RAD - RAN - TA SERVICEMAS - MR- RAP-RAD-RAN-TA| ;5 il ol s | 4o j eulelbl 08 Cuwl U b juSo 1S Cow s wlxil gl o
CALCULATION OF RADIAL LOAD ON OUTPUT AND INPUT SHAFTS IONTS 65 LSS >~ 9 R ) <2t b oD _ Jogp | i s, 5 S SIS 635t k] GBSk gk —
Type of load <0.5h | 0.5-2h | 2-10h | 10-24 hioo (glod> —
h 2000- M- K P — 2000- M- K Caelw 43 & jliwl 1o j 50S b siwgasls b siwga J1S | Normal Slgozo | 0.8 0.9 1 1.25 ( 5 |gtanl eyl cgh s . )Js ) = b:f :’
R = RAdial load (k D D light loads Sewsot| 09 | 1 | 125 | 15 R S R TR TR =0 BRI T
M = torque (daN(m?) 4aN ( kg ) ol = I\F\:| Continuous or intermittent service with less than 10 starts/hour | Heavy loads  guSuwglajt | 1 1.25 L5 1.75 ( —bazio g cg )‘SJJ"’ J9590 —
. . aNm 5 joliLdS = 3L 2US o SeidugS 3 il cEaiiino ) S )8 590 ° Lasl cq5 —
D = Diameter {mm) of chain Wheel, gear, belt pulley V, etc. s . I ( 2 ) 9'};:;19 5 _ D Jitfin U el > o yliael | o b odwgals S | Normal Jgomo | 0.9 1 125 | 15 e #1995 Bk Jl (o ) H5 9 05990 Ui J 59:'"
K = JAE OBunT g « er2 12225 22 ( ) Jb8 = light loads St || 1 125 | 15 | 175 SJ_L.'S_'LO
chain wheel 1 =K Intermittent service with 10 or more starts/hour. Heavy loads  ¢pSuwglejt | 125 | 15 | 175 | 2 _ 920 iyl -
| J20) 242 T cde awloo g elesd L lado —
Gear 1/25 1 /PO 333N CP N.B. : The above values must be multiplied by 1.2 in case of: 355 wpud 1 /P 33 13Ul slio 35U 50 3,190 53 : 6295 |
Belt Pulley V 1/5 | 70 . 59: - Combustion engine drive 3l uol jgi90 S0 - ™ J_IS Lo
N. B. The above resulting value of R must be lower than the value of the 4 - p - . - i B ™9 operation g2 93 98 43 SS JS - _ _ _ _ U3 =
DL u-US—U-lS - el selad L jlaeo |l J—'-OS 5oL UL _JSS-\-D Jloao 00935 - Instantaneous overloads 3gid 50 L j gl 6kix) jgb oy U pudlio 6S Ji8g - Slbailo Jgao gl 1 e u.uS.JJ.AS Olgd oo U Slelbl l_u.uS gl gne

radial load for this type of gearbox.
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* The values of the radial loads indicated in the table are nominal and are
valid for loads acting at a distance, from the shoulder of the shaft, equal
to halt the lenght of the shaft itself.

* The value for the maximum allowable thrust load is equal to 1/ 5th of the
value indicated in the table.

* Loadings for speeds which do not appear in the table may be obtained
by interpolation.

* It is preferable to mount the pulley or gear wheel as near as possible
to the shoulder of the shaft .

* In the case of double projecting shafts , the loading which may be taken by
each of the ends is equal to 2/3 rds of the value in the table, if the two
loads are equal and operate in the same direction.

For the correct selection of gearboxes it is necessary to have
further information like.

- Type of machine to operate

- Ambient temperature

- Environment ( dusty, damp, ice, tropical, etc ... )

- Drive motor ( type and characteristics )

- Type of transmission bhetween drive motor and gearbox
( direct, through coupling, clutch, variator)

- Shafts arrangement

- Valuse of radial and / or thrust loads and their causes.

SELECTION OF THE GEARBOXES

Having all the necessary informations you can choose gearboxes

in the table of gearboxes characteristics where the values
KW, , HP,, M, are calculated with s. f =1
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if you know the torgue M or the power KW (or HP) required, you will find the gearbox with

KW
M, 2M Xs.f or KW, z—d XS.f
n
where n  is the efficiency of the gearbox.

Generally you should avoid the installation of motors with higher power than required because
it can cause shocks and stresses whitch can jeopardize gearbox and other component:s life
span, since the design has been made according to the absorbed power of the machine and
not according to the installed power. Besides it is also more expensive hoth for energy
consumption and for the electrical system.

You can use higher power, only if it is verified that it will never be required for particular
operating conditions (ex.: with an high number of connections).

The gearboxes allow momentary overloads like 100% of the nominal torgue, obviously with
a limited number of connections. If you have higher valuse, you must select the gearbox with
a torgue M equal to 50% of the overloads value, multiplied by the appropriate service factor for
the application.

SELLECTION OF THE GEARED MOTORS
When Sf= 1, the selection of the geared motors can be selected directly from the

tables of geared motors characteristics considering.
KW

KW, > — M2>=M
" nd
if Sf;t1 it would be better to use the tables of GEARBOXES CHARACTERISTICS for the selection
KW
MZZMXSf Kleaxs.f

Once type of gearbox, ratio i and motor has been determinated, please check if the motorsize
(B5 or 8 14)is suitable for assembly on the gearbox according to the POSSIBLE ASSEMBLING
tables.

We advise to purchase geared motors complete with electric motor .. in this case we test
and guarantee that the motor complies with the high standard of quality required for the
good functioning of the unit.

The geared motors can be suppiled preset for motor assembling (PAM version) ; in this case
the motorsize must be specified.

RADIAL AND THRUST LOADS

It is necessary to check that radial and/or thrust loads do not exceed values indicated in the
relative tables.

MOUNTING POSITION
For a proper oil bath lubrication mounting positions different from B3 must be specified
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The gearboxes greased for life(TELESIA COMPOUND A - IP)
have no level, drain and breather plugs. Gearboxes with oil
lubrication are supplied without lubricate, with breather,
level and drain plugs according to the mounting position( to be
specified). They must be filled with the right quantity of oil before
the installation.

The above mineral lubricants shown in the table can be
used with an ambient temperature between 0C and + 30C. If
the ambient temperature exceeds than + 30/35 C, oil with an
higher viscosity must be used. If the ambient temperature is lower
than 0 C then an oil with a lower viscosity must be used. The syn-
thetic lubricants can be used with ambient temperature
from- 10 C to + 40 C (grease) and from .. 30 C (- 25 C for
blasia S) to +50 C (oil) .

smﬂ'ﬂ“ﬁﬁa’

Mineral oil

Synthetic grease

Synthetic oil

Gearboxes

Vorm gearboxes

Gearboxes and
Vorm gearboxes

Medium

15.8 E A 50°C - 220 cst A 40°C

MELLANA OIL 220
SPARTAN 220
BLASIA 220
MOBILEGEAR 630
OMALA 220
ENERGOL GR - XP 320
23E A 50°C - 320 cst A 40°
MELLANA OIL 320
SPARTAN EP 320
BLASIA 320
MOBILGEAR 632
OMALA 320
ENERGOL GR - XP 320

Heavy
23E A 50°C - 320 cst A 40°c
MELLANA OIL 320
SPARTAN EP 320
BLASIA 320
MOBILEGEAR 632
OMALA 320
ENERGOL GR - XP 320
32E A 50°C - 460 cst A 40°
MELLANA OIL 460
SPARTAN EP 460
BLASIA 460
MOBILE GEAR 634
OMALA 460
ENERGOL GR - XP 460

TELESIA COMPOUND A

STRUCTOVIS P LIQUID
TIVELA COMPOUND A
GLYGOYLE GREASE 00
TIVELA OIL WB
SYNTHESO D 220 EP
BLASIA S 220
GLYGOYLE 30

IP
ESSO
AGIP

MOBIL
SHELL
BP

IP
ESSO
AGIP
MOBIL
SHELL
BP
IP
KLUBER
SHELL
MOBIL
SHELL
KLUBER
AGIP
MOBIL

IR0 (J£9

S 5 g S
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L Sy S
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15.8 E A 50°C - 220 cst A 40°C

MELLANA OIL 220
SPARTAN 220
BLASIA 220
MOBILEGEAR 630
OMALA 220
ENERGOL GR - XP 320
23E A 50°C - 320 cst A 40°
MELLANA OIL 320
SPARTAN EP 320
BLASIA 320
MOBILGEAR 632
OMALA 320
ENERGOL GR - XP 320

23E A 50°C - 320 cst A 40°c
MELLANA OIL 320
SPARTAN EP 320
BLASIA 320
MOBILEGEAR 632
OMALA 320
ENERGOL GR - XP 320
32E A 50°C - 460 cst A 40°
MELLANA OIL 460
SPARTAN EP 460
BLASIA 460
MOBILE GEAR 634
OMALA 460
ENERGOL GR - XP 460

TELESIA COMPOUND A
STRUCTOVIS P LIQUID
TIVELA COMPOUND A
GLYGOYLE GREASE 00
TIVELA OIL WB
SYNTHESO D 220 EP
BLASIA S 220
GLYGOYLE 30

IP
=550
AGIP

MOBIL
SHELL
BP

IP
ESSO
AGIP
MOBIL
SHELL
BP
IP
KLUBER
SHELL
MOBIL
SHELL
KLUBER
AGIP
MOBIL
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A
N,/1°
200 140 100 70 50 40 30 20 14
VF 49 127 143 160 180 200 214 235 265 300
VF 62 190 215 240 270 300 320 350 400 450
VF 86 260 290 320 360 400 430 470 540 600
VF 110 290 325 365 410 460 495 545 625 700
VF 130 500 560 630 700 300 350 940 1080 1200
VF 150 580 660 740 330 930 1000 1100 1250 1400
VF 185 690 780 370 980 1100 1200 1300 1500 1700
VF 210 1350 1500 1650 1850 2050 2200 2400 2700 3000
VF 250 2000 2250 2500 2300 3100 3300 3600 4050 4500
: 029 &
B Luwl 0301 L0l il g2 Jgds > 529 43 bl (99 ju Cound Sl

Dimensions of projecting of the output shaft are reportedon the accessories table.
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For the installation of the gearbox the following guidelines should be observed.
-The gearbox must be securely bolted to a rigid base to avoid vibrations.

-If shocks, extended overloads or jammings are expected. hydraulic couplings,
torque limiters clutches etc should be fitted.

-If the gearbox i1s to be spray-painted use masking tape to shield the oilseals to
prevent damages.

-Any gears. sprockets or pulleys being fitted to the input or output shafts must have
bores machined to ISO H7 tolerance. Shafts are provided with threaded hole to
facilitatethe use of tie - rods with backplate and nut to push or gears or sprockets being
fitted.

-In order to avoid the oxidation and the possible seizing of the above parts, clean both
contact surfaces before assembly and apply water repellant grease or similar material.
Bore of hollow shaft of gearboxes have tolerance H7 all shafts to be fitted are usually
machined to hé if required for the application an interference fit ( H7-J6 ) can be used.
-Before starting the machine make sure the lubricant level is correct for the mounting
position of the gearbox and the lubricant viscosity is correct for the kind of load.
When the gearboxes are lubricated with synthetic grease no further maintenance
IS required.

mineral oil the following procedure is recommended.:

When the gearboxes are lubricated with

-after the first 500 - 1000 hours running. Change the olil, preferably washing out the
Interior of the gearbox.

-at regular intervals check the lubricant level and change the oil after 4000 working
hours.

-If the gearbox is lubricated synthetic oil you have to change oil after 8000 working
hours.

-When the gearbox is standing for a long time in a very damp environment it is better to
fill it completely with oil ; naturally the lubricant level must be restoredwhen the
gearbox is put back into operation.

RUNNING - IN:

Usually, for all type of our gearboxes and particularly for VF , RVF , VF ... NF ... series
we advise to increase gradually the trasmitted power, or to put a limit (50 --- 70 % of
the max power ) for the first running hours.
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I DYNAMIC NON - REVERSINGI

It is the most difficult condition to get because it is directly influenced
by rotating speed, efficiency and continuous vibrations of the load.
lts main characteristic is an immediate stop of rotation when there
IS no more drive on the wormscrew.

The theoretical condition to attain it, is where the gearbox
efficiency is nd < 0.5 in the actual operating conditions.

The opposite conditions (i.e. dynamic reversing) is nd > 0.5 the
following scheme is an analysis of the different reversing
degrees as a function of the helix angle ( ), of course this is only
iIndicative data as - with the same helix arifgle we can have a more
or less accentuated non - reversing affect of the a.m. factors.
Since total dynamic non reversing is impossible, if this is a
requirement it is necessary to use a brake to avoid motion started
by vibrations.
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Total reversing
Statically reversible
Quick return
Dynamically reversible
Variable static non-reversing
Quick return in case of vibrations
Dynamically reversible
Statically non-reversing
Return in case of vibrations
Scant dynamic reversing
Statically non-reversing
Slow movement return in case of vibrations
Low dynamic reversing
Statically non-reversing
Return in case of vibrations
Low dynamic reversing

The Guide And Selection

Some applications require total reversing or total non - reversing of the gearbox,
therefore the behaviour of these gearboxes when they are backdriven must be
analysed. One of the paramount factors determinating the reversing or nonreversing
of worm gearboxes is the efficiency, which depends upon the following parameters:
-helix angle ( ),

-type of materials in contact

-tooth form accuracy

-surface finishing

-lubrication

-slipping speed

Actually during planning and design there is the tendency to reach ideal contact conditions
looking for higher and higher efficiencies but it is necessary to look for the best compromise
solution to obtain a good efficiency and keep acceptable nonreversing conditions in the
higher reduction ratios ( 70-80-100 ). To look for the most ideal solution which meets
the requirement of more or less accentuated non - reversing for a certain application,
it Is necessary to examine the difference between static and dynamic non - reversing.
STATIC NON - REVERSING

This the easiest condition to get,

it Is not possible to rotate the low speed shaft. However in the case of vibrations slow
movements cannot be excluded. The theoretical condition to get the static nonreversing is
the follows:

ns > 0.4-0.5

where is ns the static efficiency. Of course the opposite condition (i.e. static reversing ) will
be ns > 0.5

considering that higher means better reversing

conditions as here under indicated.

¥

oSS LDl glaisl

oS -358 Judas 50b 3358 0 S sy JuSie Cigo > oS 8 1 b S oS ool JUS) ol oo
Sl Gl 5L SIS (o ot S S S g0 1 gl pae b 5y Sl o 65 Slolge ¢y pingo
515 S o j Jolge 6u oS

UIH> 22 9 U9 H> Yo -

GS S US> —

Phw ;8Lo —

GIBaLg ) —

D (59 ld 650> b ) e pw —

O\.__?J.CBULOM|J9dTOAﬂ| h.u|_}_u.:6u¢~5;uu| UTLILJJLOJb.?|J.b9L5J_JJMLUJUbeO~SI_uu| au.zﬂg
UL (sl 6 59 Cuss jd 9 8390 g Hloasl 65 muw o 1> ol 60 Cowl U (g el Cows UL
G JT esal 60 g3 6l e .passs Cuws I wiglho 1300 Sy byl i (100 - 80 - 70)
DS 18 Gy 3590 Saolins g Seuiliwl (5 03b CuiS o Kiglas

Olg 505 Gl Gl 695 o 1) G295 uad > S o Pl Kdggw 6o WL il so ollws
oz | gl Sl el gl 0 (EusS e jo |y jg=0 89 625 .35 2

0.5-0.4 <ns

oowl lS_IJLI..UJI Ob_jL_l NS &S

05>s

Sgu dlgS> gy (5030 CuiS o L UL NS 62 o

: Low static reversing '
ns > 0.55 Good static reversing

it

e eeeeeeeee———————————————————— — e ——— S ———— ——



Gearbox Repairs And Maintenance S S (515855 g Ol jaoss

el G2l S @iluo Soled (3l so guac s jgigeg yiSIl g L uSo S o jg ol
U La8gio b 5gu (50 6whS aigei b g Jaosi odg e L et el g Dishs
Jle 3535 50 @alivo Yyl j 9 Jpd Guizes g Hloluol Cucl Sdgi 652 1 Gliows Cubigo
Jluag. ol 63U Cuesl sl 1S L yg5g09 158Ul g uSo S (5515855 9 gaosi g o
o3 job jl jusys 9 21> e Jole (o yingo phiio Ol 11025 g (5415850 crumuo LD
60 6595 (5l o acbw Sy gl el > U po ol plu 590 SslgS Sledizl S gl

Nowadays, gearboxes and electromotors are inseparable members of the
Industries. Their failure would impose extra costs to repair or replace these
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65 olSis logoc .l Utz 3 °J3°9é'-9=-f‘L‘°J"”;U9 d g clsd UFS:!PQ-\“-"MB regular, on-time maintenance is the most important factor to prevent failure ' 0297 3ok & e b ol
Other than the gears, industrial gearboxes include 63 “”-”' U # Ji‘J-"'-'I “'b”lu“-'-’u“ls-'J-‘SSJ-'S-” L' U”-T';J—'S ‘—<‘-' l5_'IJ-’ U-'S*”f and subsgquent costs. Therefore, only spe.nding one hour per week to check
important parts. and their nerformance and intearit °‘=’9"'°___L‘°Jﬂ"‘“’"__UﬂJ9 2 “”“__"’39'-” J °J9'fJ'-’ 3 u"" il + J U”S*'J-'S the function and perform the regular mallntenance on the glectro—gearbox
P P : P _ _ Bty 3319 05 |2 ol ble (5 a5 2l @2Bl90 JASI 43 65 55 )gs0 43 .3l 50 635 L can save you hundreds of dollars, provided that the maintenance crew
should be assessed at each Inspection. These parts S 0 L | 550 o liud=s g knows where to look while inspecting the gearboxes.
Include ball-bearings, shafts, various splines, olil,
grease, lubrication systems, seals, covers, gaskets, ) g TR

liners, bolts, screws, and pins. Usually, when something ' b A
goes wrong with the gearbox or the electro-gearbox,
people assume that the build quality was poor and
blame the manufacturer. While In most cases, this
assumption Is wrong, and evidence Indicates other
causes.

—— w“umw

| A T L MO E LR " |||“ ’ | i!lh||.F"|'“|l|

el
|\
| SAHANODOUR i




UsSI S (513855 g il jaoss

Gearhox Repairs And
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As it can be perceived from the results, about 75

percent of the causes for industrial gearbox failures

are related to the user, and only 25 percent of the

causes are related to the manufacturers. The details of

the user-related causes of failures are presented In

the following table:

Causes related to the user | Percentage |

Continuous overloading of the gearbox | 33.5%
Improper and misaligned 1nstallation | 284% | .
Shock loading 18 6% Cause of failure Percentage
Using the wrong oil and improper lubrication | 14.7% | Reasons related to the user 74.2%0
External factors 1 99, Reasons related to the heat treatment | 15.2%
Improper use 1.6% Poor design 6.8%
Operator error 0.4% Manufacturing process error | 2.5%
Other reasons 0.9% Low quality raw material 0.8%
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Gearbhox Repairs And

Industrial gearboxes should be inspected at predefined intervals
according to the schedules. Inspections include regular check-ups
of external parts of the gearbox, checking the gearbox noises
(while working), and measuring the vibrations on a regular basis.
If the vibrations are more intense than the defined standard range
(or as described by the manufacturer), the reason should be
identified; because eventually, it may damage the gearbox.
Spectrum analysis and sampling the oil at predefined intervals can
help maintain and repair industrial gearboxes more effectively.
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The reasons for the failure of industrial gearboxes are categorized

Into primary and secondary causes. The secondary causes include
oil leaks, dust (being covered with dust), low oil level, and
misaligned couplings. If the secondary causes remain unnoticed for
long times, they can turn into serious issues. Then, they would
cause damages or lead to the primary causes of industrial gearbox
faillures. The primary causes Include damaged ball-bearings,
corrosion, loose mechanical joints, damaged shafts or gear teeth
which may cause significant damages to the gears or the gearbox.
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Gearbox repairs and maintenance
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Lubrication of the gearbox

Using the proper oil for lubrication is vital for the durability of
the gearbox.

1. Know the type and grade of the required oll.

2. Know the best ambient and working temperatures.

3. Know the proper oil level at different Installation
conditions.

4. If you don't have access to the required information, ask
the manufacturer to provide you the proper lubrication
system or consult with them.

9. Khow the level of oIl added by the manufacturer
(according to the described installation condition on the
information plate).

6. Know the different viscosities required for the summer
and winter.

Changing the oil and grease

The oil and grease should be changed according to the
provided instructions by the manufacturer (on the catalog)
and confirmed by the technicians.

Checking the viscosity

Using oil with improper viscosity leads to surface wear and
eventually would damage the gears and bearings. Also, it may
cause damage to the surface of the gears.
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Conditions of the storage place for gearbox

The storage place must meet the following conditions:
1. It must be dry.

2. Temperature changes should be limited.

3. Without atmospheric corrosion.

4. Low humidity level.

Alignment of the surface
It Is strongly suggested that the input and output of the
gearbox should be aligned.

- Installation

- Make sure that the foundation iIs rigid.

- Avoid soft-foot. This term indicates the frames with
distortion and transfiguration. When the height of one of
the legs of the machine is different than the other legs,
the frame would be distorted. Usually, this occurs if the
leg is covered with oil. This prevents all of the legs to
rest on the surface. It's similar to being loose or not lev-
eled.
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Excessive radial load. Lower the radial load and use a proper bearing Line Fault Causes Fixing the problem
4 High bearing configuration. The gearbox is not properly installed. | Tighten the bolts or change them.
temperatures . . .
: : : ] ken. Tigh h th t to th box.
Low lubricator level. Adjust the oil level to the defined level. Connections are loose or broken ghten or change the Mput to the gearbox
Lubricator 1s not enough. Adjust the oil level to the defined level. | Abnormal Damaged key or keyseat. Change the key. Keys should be standard and
vibration properly tightened.
Damaged key or keyseat. Change the key. Keys should be standard and

Presence of foreign object inside the | Drain the fluid and refill the gearbox shell after

property tghtened. gearbox. cleaning.
Device malfunction. Check the connections, bearings, railings, and Damaged bearing. Change the bearing.
other components using the instructions. Make
sure they are working properly. Damaged gear. Change the gear.
Presence of foreign object inside the | Drain the fluid and refill the gearbox shell after Improper installation. Control the o1l cap and make corrections.
: gearbox. Cleaning. Oil caps are loose. Tighten the oil caps.
5 Gearbox noise
Damaged input or output connections | Tighten or change the input connections of the 2 Oil leak The oil level is higher than normal. Adjust the oil level to the middle of the shell.
gearbox.
The gearbox is not properly installed. | Tighten or change the bolts. Damaged oil caps. Change the oil caps.
: . : . Damaged seals or gaskets. Change the seals or gaskets.
The gearbox mounting surface is not | Align the surface of the gearbox with the ¢ . - -
level. machine. Use shims if necessary. Overloading the gearbox  or | Check the coefficient of performance using the
miscalculation of coefficient of | manufacturer’s catalog or industrial gearbox
Damaged bearing. Change the bearing. performance. engineering charts. Replace the gearbox with a

larger one (1f needed).

3 Excessive heat

. hange th : o . . .
Damaged gear Change the gear Improper lubrication. Adjust the o1l level to the middle of the shell.
The ambient temperature 1s high. Use o1l with higher viscosity. Using improper oil for lubrication. Use the suggested oils in the catalog.
The ambient temperature 1s high. Use oils with higher heat resistance or replace .> 8
the gearbox with a larger one.
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