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(TR] KALITE POLITIKAMIZ

POLAT GROUP REDUKTOR A.S. iiriinlerinin kalitesinde en iyiyi yakalamak

icin; sektorindeki teknolojik gelismeleri takip etmeyi, pazar payindaki istikrari-
ni strdirmek igin msterilerinin istek ve beklentilerine eksiksiz ve zamaninda

cevap vererek, strekli artan misteri memnuniyetini saglamay, egitimli ¢ali-
sanlarinin performansini huzurlu bir galisma ortami saglayarak arttirmay! ve

bu sekilde kalite yonetim sistemini strekli iyilestirmeyi kalite politikasi olarak

benimsemistir.

ViZYONUMUZ

Misteri ve calisan memnuniyetini en (st diizeyde tutan, gelismeleri izleyen
degil yaratan bir diinya sirketi olmaktir.

MiSYONUMUZ

Misterilerimizin ihtiyaglarini karsilayacak ¢dzimleri bilgi teknolojilerini kulla-
narak en verimli ve kaliteli sekilde sunmaktir.

Polat Group Reduktor olarak birgok farkli Griin yelpazesi ile, musteri ihtiyacini
maksimum seviyede karsilamak icin es zamanl miihendislik yontemlerini
kullanarak caligmalarini stirdiirmektedir. Tasarim faaliyetleri, Uriin gelistirme
programlari ve bilgisayar destekli calismalarimiz stirekli gelisen bir grafik
cizmektedir. Rekabetgi ve glicli kalite politikamiz misteri yelpazemizi genis-
letmektedir.

Www.pgr.com.tr

(EN) OUR QUALITY POLICY

To achieve the best quality of its products, POLAT GROUP REDUKTOR
A.S. adopts with its own quality politics by following the technological
developments of its sector, in order to keep up the stabilization on its own
market share ensuring the customers’ gladness increasing permanently
by answering the customers’ wishes and expectations completely at the right
time to have the well-educated staffs increase their performance by providing
a peaceful working place and making better the quality management system
all the time.

OUR VISION

Our vision is to become a world company which meets and surpasses the
customer satisfaction and which not only follows the development but also
creates the development itself.

OUR MISSION

Our mission is to provide the solutions to our customers in the most efficient
and qualified way by making use of the information technologies.

Our reducer group carries out its work using simultaneous engineering
methods in order to meet the demands of our customers by presenting several
different product ranges. Design and planning activities, product development
programmes and computer supporting work how a continuously growing
chart. Our competitive and strong quality policy is to develop our customer
spectrum.
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(TR] TEKNIK AGIKLAMALAR

Disli Unitesini Segme

Bir disli tinitesini segerken PGR ¢ fazli asenkron AC motorlarini veya tek
fazli AC motorlari kullanilir ve teknik olarak kiyaslanabilen motorlar icin de
gegerlidir. Baska motorlar kullanirken, litfen PGR’e danisiniz. Bir disli tinitesi-
ni segme ile ilgili asagidaki nemli ana esaslara bagli kalinmazsa, asiri bir
ylk durumunun olmasi muhtemeldir. Bu durumda, tim garantiler geersizdir.
Sipheli durumda, litfen digli Gnitesi tasarimini kontrol etmek igin birlikte gali-
sabileceginiz teknik bilgilerden sorumlu PGR satis ofisi ile irtibata geginiz.
Karsilikli gikarlarimiz agisindan, disli Unitelerinde asir yiiklemenin neden
oldugu tim problemler her durumda, 6nlenmelidir.

Kriter

Segme kriteri agagidakilerden olusur:

1. Termal olarak transfer edilebilen gii¢ (termal sinir)

Digli Unitesinin agir Isinmamasi igin, bu gu¢ transferi (3 saat) daha uzun bir

calisma zamanini agsmamalidir. Termal olarak transfer edilebilen gii¢ sadece

PA\PF 62, PD\PM 62 ve daha biiyk (iki kademeli digli Gniteleri icin) govdeler

ve PA\PF 73, PD\PM 73, PKD 6390-7390 ve daha biyik govdeler (li¢ kade-
meli disli tiniteleri) igin olasi bir siniri gdsterir. Asagidaki maddelerden iki veya

daha fazlasinin gegerli olmasi durumunda galisma durumunu kontrol ediniz.

= Ortam sicakligi > 40°C

= Donme hizi ny > 1500 min-!

= Motor guci P4 > 100 kW

= W kovanli ve IEC adaptérlii rediiktorler

= Dik olarak montaji yapilan redtiktrler ( sayfa 41-42)
= Tahvil orani iop< 20 (Polat konik diglili igin itp< 40)

2. Mekanik olarak transfer edilebilen gii¢ “P”

Bu gug, katalogdaki ilgili tablodaki servis faktorii f8 tarafindan géz dniine
alinir. Bir sonraki boliim, gerekli servis faktorinin saptanmasini tanimlar.
Genel olarak, disli Gnitesi ekleme, 1sI radyasyonu, dar yer vsgibi 6zel montaj
kosullari oldugunda bize danisiniz. Ozel dlgiiler (veya su sogutucusu) termal
asir yiikline karsi var oldugundaj liitften PGR’e danisiniz.

Giris giicii ve servis faktori

Her bir uygulama igin gerekli giris gicli, hesaplama ile saptanir. Motor anma
gucu (P1), bu giris gliciinden sonra segilir. Normal olarak, belirli uygulama
ozel galistirma kosullarina ait giivenlik faktorleri gozlenecegi ve anma motor
cikis seviyeleri genellikle standart ¢ikis seviyesi araliginda oldugu icin motor-
un anma giicti istenilen gligten biraz daha yiksekdir.

Montaji yapilacak 3 fazli bir AC motorun anma giictinii segerken kisa donem
ve seyrek tork tesirini goz 6niine almak gerekmez. Bir frekans inventori
uzerindeki 3 fazli bir AC motor galistirirken ilave faktorler anma cikis gictnin
secimini etkiler. Motorun aksine, kisa donem ve seyrek tork tesiri dnemli
derecede disli (initesinin segimini etkiler. Disli Gnitesi servis faktori fg bu kisa
donem ve seyrek tork tesirini ve ayrica yeterli dogrulukla disli tinitesi izerinde
etkileri g6z 6niine alir.

4. sayfadaki diyagram 1 galisma saatine veya gtine bagli olarak yuk siniflan-
dirmasi, devir ve minimum servis faktorii arasindaki iliskiyi sunmaktadir.
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@ EXPLANATORY NOTES

Selecting Gear Unit

Gear unit selection includes PGR'’s three-phase AC motor or single phase AC
motor and technically equal different motor could be applied. If you intend to
use a motor other than PGR please contact PGR. There are some condition
for selecting gear unit and these condition must be considered overloading
could be happened badly if restirictions are not considered. In these situations,
all guarantees could be invalidated. Under suspecious situation please refer
to PGR sales office department which is responsible for giving technical
information to you

Conditions

The conditions of selecting gear unit are as the following;

1. Thermal Limit

Thermal transfer power should not be exceeded over running time (3 hours)
to prevent overheated gear unit. In larger gear unit size this condition is
important and units have thermal limit for instance PA\PF 62 and greater unit
size, PA\PF 73, PD\PM 73, PKD 6390-7390. For these problems, you must
check ambient and some other conditions which are explained below. In case
of any suspicion please contact PGR.

= Ambient temperature > 40°C

= Rotational speed n1 > 1500 min-1

= Input power P1 > 100 kW

= With W-cylinder and IEC adapter gear units

= Vertical mounting position ( see page 41-42)

= Reduction ratio itop < 20 (for helical-bevel gear units itop < 40)

2. Power transfer with service factor “P”
Service factor fBis important for power transfer, determination of minium
service factor will be provided at the following section.

In special operating conditions; eg. heat radiation in bounded field (little space)
which is required special devices (oil cooler or water cooler) please contact
PGR

Input power and service factor

For every application, the requiring input power could be calculated. After
determing input power, the rated motor power (P1) is selected. Normally motor
power is greater than the required input power because the safety factor is
used according to operating conditions.

Selecting a motor type is important for right calculation for instance; three
phase AC motor which is mounted to gear unit, affecting infrequent torque
could not be considered but if you mount three-phase AC motor on frequency
inverter latest available factor effects the output power. Besides of motor type
short and infrequent torque impression effects selecting gear unit for that
service factor is considered.

Diagram 1 which is shown on page 4, presents relation between types of
load, revolution per hour and minimum service factor depend on operation
hours or day.
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(TR] SERViS FAKTORU

Diyagram 1, giinlik calisma zamanina bagli gerekli minimum servis faktori
fgmin, ‘Z’ saatteki evrimleri, ve uygulama yuki siniflandirmasi ‘U’, ‘M’, ‘H’
gosterir. Calisma diizglinliigune ve kitle hiz faktériine bagli olarak, dg ylik
siniflandirmasi belirlenmistir. Hareket ettiren makineden gelen etkiler ¢alisma
diizglinligi siniflandirmasinda tanimlanirken, kiitle hiz faktdri en fazla olan
ytik tizerinde etkili olur.

Not : Elde edilen servis faktori fg kullanilan siirlicu (tahrik) tipine gére “k”
katsayist ile garpilir.

; elektrik motoru veya hidromotor,
.25 ; ¢ok silindirli igten yanmali motor,

k=1
k=1
k =1.50 ; tek silindirli icten yanmali motor

@ SERVICE FACTOR

Diagram 1 shows requiring minimum service factor depend on revolution per
hours 2" and types of load ‘U’, ‘M’ or ‘H'. In the following section the information
regarding mass acceleration factor, how it effects and the relation between load
classification will be explained. Forces or loads which are applied from driven
machin to gear unit while determine load classification, mass acceleration factor
is played important role on the high load classification which is designated
with ‘H’ sign.

Note : Service factor fg which is acquired from diagram should be modified
with factor “k” that, depends on driver type.

k=1 ;hydraulic motor and electrical motor
k =1.25 ; multi-cylinder engine
k =1.50 ; single-cylinder engine

Diyagram - 1
Operasyon
saat / giin o
Operation Yk Tipleri
hours / day Types of Load
24 |16 | 8 | 4
1918 1" 15 /i
17416714 /
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Disli Unitesini Segme
Bir calismanin siniflandiriimasi :

U)) Diizgiin ¢calisma
Kugtik karigtiricilar, asansorler, konveydrler, montaj bantlari, doldurma maki-
nalari, bantli konveydrler, temizleme makinalari, fanlar, test makinalari.

M) Yumusak soklar, diizgiin olmayan ¢alisma

Agir konveyér bantlari, degirmenler, ahir glibre makinalari, ving hareketli
mekanizmalar, bikme makinalari, ¢imento karistiricilar, digli makinalari,
ahsap isleme makinalari icin stiriciler, vingler, kayar kapilar, dengeleme ma-
kinalari.

H) Agir soklar, asir diizgiin olmayan ¢alisma

Tas kiricilar, eksantrik presler, dograyicilar, presler, taglama milleri,gekigli kiri-
cilar, kagit ogutuciler, agir kanistiricilar, delme makinalari, katlama makinalari,
dénen tezgahlar, yatay karistiricilar, kesiciler, vibratorler, santriflij makinalari,
doner tablalar.

Yk siniflandirmasi, calisma diizgtinliigiinden ve asagidaki tabloya gére kiitle
hiz faktorli (maf) den belirlenir. Burada, calisma veya kiitle hiz faktériinden

gelen daha yiiksek sinif yik siniflandirmasinda gegerlidir. (Ornek: asiri diiz-
guin olmayan galisma ve maf = 3,8 gibi durumda ytik sinifi ‘H’ olarak belirlenir.

@ EXPLANATORY NOTES

Selecting a Gear Unit
Operation classification;

U) Uniform application
Small agitators, elevators, conveyors, assembly belts, filling machines,
conveyor belts, cleaning machines, fans, testing machines.

M) Moderate shocks, non-uniform application

Heavy conveyors belts, mills, stall dunging machines, crane traveling
mechanisms, bending machines, cement mixers, gear pumps, decoilers,
tapping units, packaging machines, feed drives for wood processing
machines, hoists, winches sliding doors, balancing machines.

H) Heavy shocks, extreme non-uniform application

Stone crusher, eccentric presses, choppers, presses, spindle grinding mills,
hammer mills, shredders, heavy mixers, punching machines, folding machines,
rollingstands, tumbling barrels, shears, vibrators, centrifuges, roller tables.

Load classification is obtained from operation class and mass acceleration
factor (mjf). For this reason in any situation you must use the greater factor
for calculation. (Eg; heavy - shock and maf = 3,8 load classification must be ‘H’)

Load

Yiik . - : : Mass Acceleration
Sinif Galisma Kiitle hiz faktorii cg:zzuﬁ Operation Factor
U |Diizgin calisma maf < 0.25 U Uniform application maf < 0.25
M |Duzgiin olmayan galisma 0.25<maf<3 M Non-uniform application 0.25<maf<3
H | Asir diizglin olmayan galisma 3<maf<10 H Extreme non-uniform application 3<maf<10
J x.red Jex 1 2
m - ex.re - X ( _ )
af Jmot Jmot |ges
iges = Toplam digli iinitesi orani iges = Total gear unit ratio
Jexred = Hareket motoru Uzerindeki azaltilmis tim dis kitle atalet momenti Jexred = All external mass moment of inertia on the drive motor, reduced
Jex = Tim dis kiitle atalet momenti Jex = All external mass moment of inertia
Jmot = Motorun kiitle atalet momenti Jmot = Mass moment of inertia of the motors

Kiitle hiz faktori mar, cikis tarafindaki dis ktleler ile giris tarafindaki yiksek hiz
kitlelerin arasindaki iliskiyi gosterir. Kitle hiz faktorii, baglatma ve frenleme
islemlerine ve titresime gore disli Uinitesindeki tork tesir seviyesini Gnemli derece-
de etkiler.

Ornegin; bantl konveydr sistemlerinde dis kiitle atalet momenti taginan Urlin
kadar yik uygular. mat > 10ise, transfer elemanlarinda biiytk bir oynama, yik
siniflamasinda belirsizlik varsa veya sliphedeyseniz, PGR'e danisiniz.

Servis faktori fa, maksimum digli tnitesi ¢ikis momenti Mamax ile montaj-
lanmig motor gtici P1, gikis hizi n2 ve digli tinitesiverimi (n) sonucu ortaya
¢ikan momenti Ma arasindaki iliskidir.

Technically mass acceleration factor mys mass different between external
output-side and high speed input-side. mas plays more important role at the
level of torque propulsive than in the gear unit.

It is mostly effected at start-up,braking operation and vibration. Please contact
PGR where mgs is greater than10 and if there be large fluctions in transfer
elements and vibration in the system.

Calculation of service factor is illuminated below. It depends on maximum
output moment of gear unit and the output moment which is calculated from
motor power, rotation speed and efficiency.

9550. P1.
Mz = EEr— 4

[Nm], P1[kW], np [min-t]

fg =

— Mamax

My
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@ EXPLANATORY NOTES

9550

po= M2 N2 kW], My[Nm], ny[min]

Disli tnitesini dogru sekilde sectiginizde, ¢ikis ve hiz genel agiklamalarindan
alinan servis faktorti fg, diyagram 1’e gdre minimum servis faktéri fg min'den
biiylk veya esittir.

If selection of gear unit is correctly done, service factor which is taken from
selection of gear motors table, must be greater than minimum service factor
fg min which is taken from diagram-1 (see page 4) according to types of load.

Helisel, parallel mil ve helisel konik disli tinitelerinde her bir kademe igin ok
ylksek bir seviyede verimlilik vardir (herbir kademe icin yaklasik %98 veya
n=0,98). Bu yiizden hesaplamalarda verim n =1,0 alinmasi yeterli dogru sonug-
lara ulagiimasina yardimc olur. Helisel sonsuz dililer ile ilgili disli Gnitesi verim-
liligi, her bir ¢ikis hizi n2'ye ait ¢ikis ve dis oran tablolarinda listelenmistir.
W kovani montajli (serbest hareket mili) rediktérde cikis glci asagidaki
formilden hesaplanir.

Efficiency is approximately 98% at helical, helical bevel parallel shaft gear
units. For that reason efficiency could be taken n =1 it shows that efficiency
does not affect the calculation. But, for helical worm gear efficiency is given
at table which depends on output speed and gear ratio.

With W cylinder (free drive shafts) ; the installed drive output P1 may, at the
must be;

Mamax. N2

P1= 3550, fomn

N [kw], Mamax [Nm ], n2 [ min-1]

Burada, azami hareket glicii P1max asilamaz.

Value which calculated from formula Py, must be less than Pymax which is
taken from the selection of W cylinder tables.

P1 < Pimax

W ve IEC tipi rediktdrler igin performans tablosunda herbir gikis devriny,
maksimum ¢ikis momenti Mamax., maksimum motor giicti Pymay. listelenmistir.

Hareketli tarafa fren baglandiginda, (frenli motorlar gibi) fren momenti de bir
disli Unitesini segmede gdz dnline alinmalidir. Gezinti hareketleri, cember disli-
ler, doner tablalar, kapi hareketleri, karistiricilar ve yizey havalandirici ile ilgili
uygulamalarda sikca karsilasilan yiiksek dis kitle atalet momentli (maf > 2)
kullanimlarda frenleme momentinin, secilen anma momentinin 1,2 katini agma-
masini 6neririz. Daha ylksek frenleme torklari kullanilacaksa, bu durum digli
Unitesini secerken gz énlinde bulundurulmalidir. Litfen PGR'e daniginiz.

Radyal ve Eksenel Kuvvetler

Cikis momenti ve hiz genel agiklamalarindaki tablolarda, ¢ikis mili Gzerine

izin verilen radyal kuvvetler Fr ve eksenel kuvvetler Fa listelenmistir. Tercihen

guclendirilmis ¢ikis mili yataklari bir gok disli Gnitesi tipi igin gegerlidir. Giiglen-
dirilmis yataklardaki radyal ve eksenel kuvvetler tablolarda FRGR ve FAGR

olarak belirtilmistir. Listelenen radyal ve eksenel kuvvetler, mil ikisl ayak ve
flans baglantili disli niteleri igin uygulanir. Radyal ve eksenel kuvvetler, bu

kuvvetlerden biri O (sifir)a esit iken hesaplanmistir.

Ayrica, radyal ve eksenel kuvvetlere ait bir servis faktori fs = 1 ¢ikis giicii ve

devir agiklamali genel tablolarda verilen kuvvetlerin temeline dayanir. Darbeli

tipli kuvvetlerin oldugu ve asir galismali (> 8 saat/giin) uygulamalarda uygun
servis faktori f8 > 1 radyal ve eksenel kuvvetler igin de géz 6niinde bulundu-
rulmalidir. izin verilen kuvvetler FA ve FR belirli oranda azaltilir.
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P1max is shown at performance table for W cylinder (with free input shaft) and
|IEC adapter.

In selecting gear units brake can be optionally equipped which it is attached
to the shaft or solid. It must be considered because of break torque. Application
which havehigh external mass moment of inertia such as maf> 2. We suggest
break torque does not overrun 1,2 times motor torque.

Axial and Radial Forces

Permissible forces on the output shaft are given at the selection of gear motor.

FR represents radial load and FA represents axial load. FRGR and FAGR
represents permissible load with reinforced bearings. These values are
calculated when one of them is equal to zero.

In selecting gear motor tables service factor is given with permissible axial
and radial load butit mustbe considered when operating times is greater
than 8 hours and service factor must be greater than 1 for that reason
permissible radial and axial loads are reduced.




®

DRIVE TECHNOLOGIES

@

@
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Listelenen radyal kuvvetler, milin ucunun orta kisminda etki eden bir kuvvete kar-
silik gelir. Izin verilen kuvvetleri saptarken, uygulanan kuwvetin hi¢ istenmeyen
yonU ve dénme yon( varsayildi. Tam bir hesaplama icin, daha yiksek radyal ve
eksenel kuvvetler muhtemeldir. Bu yiizden litfen bize istenen servis siiresinin
yanisira gercek giic ve ddnme ydniiniin detaylarini da belirtiniz.

Transfer elemanlari, ikis miline eklenirse, ilgili faktdr fz radyal kuvveti saptama-
da géz 6nlne alinmalidir.

fz iin Tablo
Transfer Elemanlari Faktor fz Agiklama
Disliler 1.1 z<17dis
Zincir Digliler 14 z<13dis
Zincir Digliler 12 7 <20 dis
Dar V-Kayis Makaralar 1.7 on gerilim kuvveti
Diiz kayis Makaralar 25

Mil iizerinde ortaya ¢ikan radyal kuvvet, asagidaki formil kullanilarak
hesaplanmigtir.

2.M
FRvorth = d—oafz <FR

M, :Disli Unitesi ¢ikis momenti [Nm]

fz :Tablodan alinan katsay!

do : Etkili daire ¢ap1 [mm]

FrR  :Devirve cikis giici tablolarindan a linan musaade edilebilir radyal
kuvvet [kN]

FRr vorth = Mil tizerindeki radyal kuvvet [kN]

Kuvvet mil ortasina uygulanmazsa, herhangi bir ‘X’ noktasinda izin verilen
radyal kuvvet formiil | ve Il kullanilarak hesaplanir.

Formiil - |

Z
Frxe=Fr - 35

Formiil - Il

oz —C
RXW™ " (f + x) 1000

X mil faturasindan kuvvet uygulama noktasina olan uzaklik [ mm ]
X noktast - mil kararlilgi

Frxw  izin verilen radyal yik [ kN ]

Fr hiz ve ¢ikis tablolari ve milin ortasina uygulanan kuvvetten alinan
radyal kuvvet [ kN ]
X Noktasi - yatak servis 6mrii

FrxL  izin verilen radyal yik [ kN ]

Cer

N < —

Belirtimedir ki, hesaplamalarda formiil | yatak servis dmrtnd, formul Il
ise mil kararlihigini hesaplamada kullanilir.
Hesaplamalar sonucunda kiiglik deger dikkate alinmalidir.

— L] 9-10
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@ EXPLANATORY NOTES

Axial and radial forces are calculated where force acting on the middle of the
shaft end see page 39. Direction of rotation plays an important role in
calculation. For that reason these forces are calculated and the value of the
result is found from forces to the shaft worse. Hence, please explain details
in your orders.

For belt-pulley operations or any other motion transfer applications fz factor
must be considered while calculating radial and axial load.

fz values are shown at table.

Transfer Elements Factor fz Notice

Gears 11 z <17 teeth
Chain Sprockets 14 z< 13 teeth
Chain Sprockets 1.2 z <20 teeth
Narrow V-belt pulleys 1.7 by

Flat belt pulleys 25 Pre-Tensionnig

Radial load is determined with the following formula;

2.M
FRorth = d—oafzs FR

Mz : Output torque of gear unit [Nm]

fz . Factor which is taken from table
do : Effective circular diameter [mm]
Fr . Permitted radial forcewhich is taken from the speed and output

moment tables. [kN]
Frvorth : Radial force on the gear unit shaft [kN]

The formula which is mentioned above is used when force is not acting on
the middle of shaft. In other situations the following formula is applied

Formula - |

YA
Free=Fr - 35

Formula- Il

Foxz —C
RXW™"(f + x) 1000

X distance from the shaft collar to the point of force application [ mm ]
point X - shaft stability

Frxw  permitted overhung force [ kN ]

Fr overhung force from the speed and output tables, force applied at
the middle of the shaft [ kN ]
point X - bearing service life

Frx.  permitted overhung load [kN ]

[Nmm]
[Nmm]
[mm]
[mm]
[mm]
Notify that, formula | and formula Il are applied for calculating radial load
where formula | is used for sevice life and equation Il is used for shaft

stability. After the calculations were done some points should be taken into
considaretion.




®

@ RADYAL YUK HESABI @ CALCULATION OF OVERHUNG LOADS

RADYAL YUKLERIN HESABI CALCULATION OF OVERHUNG LOADS
Radyal yiik Fg (N)' nun hesaplanmasinda gerekli tahrik Radial Ioaq Fr (N) is calculated with the following f<_)rmu|as
momenti Mg (Nm), kasnak veya disli gapi D (mm) olmak where regwred moment Ma (Nm) and hoop or gear diameter
iizere agadidaki formiller kullanilrr. D (mmy is
1 - Elastik Kaplin 1 - Elastik Coupling
Galisma sirasinda olusan sapmalar kaplinin gtivenlik sinir- If elastic coupling is working in its reliable working area, the
lart igerisinde ise kuvvetler ihmal edilebilir. overhung loads can be neglected.
2- Diiz Disli (20° kavrama agili) 2 - For Spur Gear ( Pressure angle 20° )
2100 x M
Fp = —2100xM,
D
3 - Kiigiik Hizlarda Zincir Digli (2 < 17) 3 - For Chain Drive With Low Speed (Z<17)
2100 x M
Fr = e 2"a
D
4 - Triger Kayis 4 - For Trigger Belt
2500 x M
FR= ———2
D
5-V Kayig 5-For V Belt
5000 x M
Fr = A T™a
D
6 - Gerdirme Makarali Kayis 6 - Flat Belt With Spanning Pulley
5000 x M
Fr = A T™a
D

n Www.pgr.com.tr
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@ RADYAL YUK HESABI @ CALCULATION OF OVERHUNG LOADS

Fa1

|
I

I
GIRi$ SAFTINDAKi RADYAL VE EKSENEL YUK HESAPLAMALARI iGiN DEGERLER
VALUE TABLE FOR RADIAL AND AXIAL LOADS AT INPUT SHAFT  f=0
Helisel Konik Rediiktor y z ¢ d1 1
Helical Bevel Gearboxes (mm) (mm) (Nmm) (mm) (mm)
PKD A 0290 6
PKD B 0290 58.5 785 0.027 x 10 14 40
PKD C 1290 585 785 0.037 x 106 16 40
PKD F 4290 59.5 795 0.032x10° 19 40
PKD H 5290 69.0 94.0 0.109 x 106 24 50
PKD 1390
PKD G 1390
PKD 1490
PKD G 1490 70.0 90.0 3.64x 10% 16 40
PKD 2390
PKD 2490
PKD 3490
PKD 3390
PKD 4490 9.5 1215 1.07 x 105 24 50
PKD 5490
PKD 4390 5
PKD 5390 110.5 150.5 470% 10 38 80
PKD 6390 5
PKD 7380 1495 2045 460 x 10 42 110
PKD 8390
PKD G 8390 2075 27175 1.82x 10 65 140
PKD 9390
PKD G 9390 299.0 369.0 - 70 140

Www.pgr.com.tr H
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@ RADYAL YUK HESABI @ CALCULATION OF OVERHUNG LOADS

GIKIS SAFTINDAKi RADYAL VE EKSENEL YUK HESAPLAMALARI iGiN DEGERLER
VALUE TABLE FOR RADIAL AND AXIAL LOADS AT OUTPUT SHAFT
c c
Rediiktor Tipi y z Normal Giiglendirilmis f d |
Gearbox Type (mm) (mm) Normal Reinforced (mm) (mm) (mm)
(Nmm) (Nmm)
PKD A 0290 95.0 115.0 0.06 x 108 - 0 20 40
PKD B 0290 111.0 131.0 0.05 x 108 = 0 20 40
PKD C 1290 128.0 153.0 0.08 x 108 - 0 25 50
PKD F 4290 136.0 166.0 0.12 x 108 = 0 30 60
PKD H 5290 153.0 188.0 0.16 x 10° - 0 35 70
PKD 1390 - PKD 1490 111.0 141.0 0.14 x 108 0.24 x 10° 0 30 60
PKD G 1390 - PKD G 1490 11.0 146.0 0.25x 108 0.41x10° 0 35 70
PKD 2390 - PKD 2490 144.0 179.0 0.17 x 108 0.30x 10 0 35 70
PKD 3390 - PKD 3490 1715 216.5 0.29 x 10° 058 x 10° 0 45 90
PKD 4390 - PKD 4490 181.0 241.0 122x10° 1.99 x 10° 0 60 120
PKD 5390 - PKD 5490 237.0 307.0 1.75x 108 3.08x10° 0 70 140
PKD 6390 281.0 366.0 449 x10° 7.05x 10° 0 90 170
PKD 7390 2810 | 3660 | 449x108 7.05x10° 0 90 170
PKD 8390 326.7 431.7 8.36 x 10° 12.82x 10° 0 110 210
PKD G 8390 422.0 527.0 9.56 x 10° 15.60 x 10° 0 120 210
PKD 9390 515.0 640.0 14.40 x 10° 2461 x10° 140 250
PKD G 9390 550.0 710.0 48.73 x 10° - 140 320
[ -
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@ RADYAL YUK HESABI @ CALCULATION OF OVERHUNG LOADS

i Fri
-WADAPTOR

- WADAPTER

PKD 1390
PKD G 1390 oKD 8390
. PKD 2390 PKD 3390
TTy',fe gﬁgggggg PKDC1200 | PKDF4290 | PKDH5200 | PKD 1490 PKD 4490 mg gggg Eﬁg gggg mg gsgg%
PKD G 1490 | PKD 5490 P a0
PKD 2490
PKD 3490

[KN] [KN] | [KN] [kN] | [KN] [kN] | [kN] [kN] | [kKN] [kN] | [kN] [kN] [ [kN] [kN] | [kN] [kN] | [kN] [kN]

P1 (kW) | Fas Fri Far | Fri Fat Fri Fa Fri Fas Fri Fat Fri Far | Fri Fat Fri Fa Fri
0.12 1.2 0.55 1.2 0.85 2.9 213 3.7 2.3 12 0.85 2.9 2.1 - - - - - -
0.18 1.1 0.54 1.1 0.82 2.9 2.1 35 2.2 1.1 0.82 2.9 2.1 - - - - - -
0.25 1.0 0.53 1.0 0.78 2.8 2.1 3.2 2.1 1.0 0.78 2.8 2.1 - - - - - -
0.37 0.89 | 050 | 0.89 | 0.75 2.6 21 3.1 2.1 0.89 | 0.75 2.6 21 41 21 - - - -
0.55 0.77 | 047 | 0.77 | 0.72 2.5 2.0 3.0 2.2 077 | 0.72 2.5 2.0 3.9 2.8 - - - -
0.75 058 | 044 | 058 | 0.70 2.3 1.9 2.8 2.0 0.58 | 0.70 2.3 1.9 3.8 24 6.1 44 - -
1.10 0.35 | 037 | 0.35 | 061 2.1 1.8 2.6 1.9 0.35 | 0.61 2.1 1.8 315, 2.7 59 43 - -
1.50 029 | 030 | 0.29 | 043 2.0 1.8 24 1.9 029 | 043 2.0 1.8 33 2.6 5.8 42 - -
2.20 - - 0.20 | 042 1.7 1.7 22 1.8 020 | 0.42 1.7 1.7 2.7 2.4 55 41 - -
3.00 - - 015 | 0.23 1.5 1.6 2.0 1.8 015 | 0.23 15 1.6 25 2.3 52 3.9 43 11.0
4.00 - - - - 0.98 1.1 1.9 1.6 - - 0.98 1.1 2.3 2.1 49 3.7 4.2 10.9
5.50 - - - - 0.66 1.0 1.8 1.5 - - 0.65 1.0 1.6 1.8 4.4 34 41 10.8
7.50 - - - - 0.45 1.0 15 1.3 - - 0.27 1.0 14 1.3 43 34 3.8 104
9.20 - - - - 0.28 0.74 1.1 1.0 - - - - 1.0 0.98 3.9 3.1 3.6 10.1
11.0 - - - - - - - - - - - - 059 | 047 8.3 2.7 3.4 9.9
15.0 - - - - - - - - - - - - - - 8.3 2.7 341 9.5
18.5 - - - - - - - - - - - - - - 2.7 2.3 3.0 9.3
22.0 - - - - - - - - - - - - - - 2.2 1.8 29 9.3
30.0 - - - - - - - - - - - - - - 1.1 12 2.3 8.4
37.0 - - - - - - - - - - - - - - 0.74 | 0.87 2.0 8.1
45.0 - - - - - - - - - - - - - - - - 2.2 8.3
55.0 - - - - - - - - - - - - - - - - 1.5 74
75.0 - - - - - - - - - - - - - - - - 0.78 4.6
90.0 - - - - - - - - - - - - - - - - 0.24 5.2
10 - - - - - - - - - - - - - - - - - -
132 - - - - - - - - - - - - - - - - - -
160 - - - - - - - - - - - - - - - - - -

Fas Far =0 ;
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(TR] KISALTMALAR (EN] ABBREVIATIONS

fg = Servis Faktorii (Mamax / Ma) fg = Service factor (Mamax / Ma)

Fa = Cikis tarafindaki miisaade edilebilir _ o . )
eksenel yiik [ kN | Fa = Permissible axial load at the output side [ kN ]

FrR = Cikis tarafindaki, milin orta noktasina etkiyen Fr = Permissible overhung load at the output side,
musaade edilebilir radyal yik [ kN ] force acting at the shaft's midpoint [ kN ]

itoplam = Disli Unitesindeki toplam tahvil orani itotal = Gear units total ratio= Gear units total ratio

iges = Tahvil orani iges = Reduction ratio

Mz = Cikis momenti [Nm] Mz = Output torque [Nm]

Mamax = Misaade edilebilir maksimum gikis

momenti (N7 Mamax = Max. permissible output torque [Nm]

na  =Cikis hizi [ didk ] ng = Output speed [ min’]
Fai = Mamax referaps Al Pe = Calculated power [kW] with reference to Mamax
hesaplanan gii¢ [kW]

P, =Motor gli¢ orani [kW] Pn = Motor power [kW]

n =Verim [ % ] n = Efficiency [ %]

kg = Rediktoriin agirigi kg = Weight of the geared motor

1) 4 ve 5 kademeli reduktorlerin 0,75 kW’'a kadar olan 4 kutuplu motorlarin- 1) Gear units or gear motors which have 4 and 5 stagereduction 4 pole motor

da kayip yaklasik 40 W olarak hesaplanmistir. Kayip, motor hizina bagli up to 0,75 kW losses arecalculated nearly 40 W, losses are dependent
olarak o oranda degisir. motor speed.

H Www.pgr.com.tr




®

DRIVE TECHNOLOGIES

TRIEN

(TR] PKD TANITIMI

POLAT KONIK DISLILI (PKD )

Polat Group Rediiktor Griini olan Polat Konik Dislili PKD serisini farkli tah-
vil oranlari ile 17 farkli govde biiyikligindehizmete sunmaktadir. PKD serisi,
kullanicilara yapisinda bulunan konik diglilerle kendisine verilen hareketin
devrini disurerek hareketin 90 derece gevirip aktarimini saglar.

Yekpare govde tasarimi PKD serisinde saglam bir gdvde yapisini saglayarak
digliler arasi eksen kagikligina neden olabilecek baglanti elemani (vida v.b.)
icermez. Dokiim gdvde salinim etkisini an aza indirir. Kullanici istegine gére
her iki ydnde de sadlanan ¢ikis yaklasik olarak % 96 gibi yiksek verim olanag
ile sunulmaktadir.

Fabrikamizda bulunan son sistem CNC tezgahlarinda agilan disliler yiksek
imalat toleransi ile gliniim{izln uluslararasi standartlarini kargilamaktadir.
Dévme malzemeden yapilan dislerimiz gerekli isil islem, sementasyon, honla-
ma gibi proseslerden gegirilerek sessiz ve dayanimli, uzun stire calisabilen
reduktorler imal edilmektedir. Bununla birlikte zorlu galisma kosullarinda gu-
venli calisma saglanir. PKD serisi rediiktorlerimiz her tirlii endUstriyel uygula-
mada kullanilabilmektedir.

Bu essiz tasarimda temin ettigimiz motorlu, W kovanli veya |IEC adaptorlu
standart Urtinlerimiz ;

* Delik Milli, Mil Gikisl

* Delik Milli, Konik Siktirmali
* Tork Kollu

*B5 veya B14 Flansli

Helisel Konik Dislili Rediiktor :
0.12 kW dan 200 kW'ya kadar 17 boy mevcuttur. 65000 Nm'ye kadar ¢ikis
momenti bulunur.

@ DESCRIPTION OF PKD

POLAT HELICAL BEVEL GEARED MOTOR ( PKD )

Concept of Polat Helical-Bevel Gear unit series are presented to a service by
POLAT GROUP REDUKTOR with different reduction range and 17 different
case width. This design have helical bevel gearset, for that reason this series
provide 90 degree angle between input and output direction for transmitting
motion.

This robust design have bloc case, this bloc case design ensures strong
structure and layout does not include fasteners (e.g. screw) which could be
caused a missalignment at gear. PKD series case which is founded from
casting, ensure and facilitate mounting from case and it reducers effecting
of vibration or oscillation. According to customer demand output direction
could be both left and right with 96 per cent afficiency.

Our manufacturing gears which are machined at high technology CNC
machines, meet up to date international high standards. Gears are
manufactured from forging materials and heat treatment, carburizing and
honning processes are applied for silent, strength running for longer time.
Besides, units available for hars environments. PKD series could be used all
of industry applications.

Available products of PKD series with motor or W cylinder or I[EC adapter is;

* Hollow Shaft, Solid Shaft

* Hollow Shaft, With Shrink disc
* Torque Arm

* Flange B5 and B14

Helical Bevel Gearboxes :
65000 Nm output moment altering from 0,12 kW to 200 kW

MAX. MUSAADE EDILEBILIR GIKIS MOMENTi Ma max.
MAX. PERMISSIBLE OUTPUT TORQUES Ma max

LL] 213-230

iki, Ug ve dort kademeli helisel konik dislili rediiktor

Helical - bevel gear boxes double, triple and quadruple reduction

Rediiktér Tipi PKD1390 | PKDG1390 | PKD 2390 PKD 3390
Gearbox type | PKDA0290 | PKDB0290 | PKDC1290 | PKDF4290 | PKDH 5290
PKD1490 | PKDG1490 | PKD 2490 PKD 3490
Ma max. (Nm) 90 120 230 380 660 400 610 860 1550
iiktor Tioi | PKD 4390 | PKD 5390
%ee‘;‘:'g;z't“‘: PKD6390 | PKD7390 | PKD8390 | PKDG8390 | PKD9390 | PKD G 9390
yp PKD 4490 PKD 5490
Ma max. (Nm) 2800 4800 8200 8500 13000 20000 32000 50000

Www.pgr.com.tr
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(TR] W VE IEC ADAPTOR

W kovanli rediiktérlerin max. tahrik glici gegerli olan gikis devri ve tahvil ora-
nina gore tablolarda verilmistir. (Bknz 213-230) |EC adaptérli digli Gnitelerin-
de, her g6vde byikliginin standart glicti DIN EN 50347’ ye gére verilir.
P1 degeri W ve IEC se¢im sayfalarinda listelenmistir. Bu listedeki degerlerden
fazla bir gug istenirse 6zel hesaplamalar gerekmektedir. Litfen daniginiz.

W kovanli redktérlerin giris mili rulmanlari diizenli olarak yaglanmalidir. 2 ka-
demeli reduktérlerden PA\PF 62, PD\PM 62 ve st gbvdeler, 3 kademeli

rediktorlerden PA\PF 73, PD\PM 73, PKD 6390 ve (st govdeler icin her 4000

calisma saatinde yaklasik 20-25gr gres iceren otomatik yaglayici kullanilarak

giris safti rulmani yaglamasini 6neririz. Kullanilan yaglayict Petamo GHY 133

N’ dir. Ayrica W kovanli rediiktdrlerde bu yaglayicidan ayri opsiyon olarak disli

Unitesinin sogumasini saglamak igin dis fan da mevcuttur.Litfen danisiniz.

Otomatik yaglayici uniteleri IEC 160 motor buyukliginden baglayarak en di-
stik 2 kademeli rediktorlerden PA\PF 62, PD\PM 62, 3 kademeli rediiktorler-
dende PA\PF 73, PD\PM 73, PKD 6390 gévdelerine baglanmaktadir. Bu

otomatik yaglayici rulmanlara kalici bir yaglama saglar. Redtiktorii calistirma-
dan 6nce devreye sokulmalidir. Giinlik ortalama 8 saat calisiyorsa yilda 1 kez,
bunun disindaki calisma saatlerinde 6 ayda bir degistirilmelidir. Otomatik yag-
layicr igindeki gres dis ortam sicakligi 0° C - 40° C arasindaki calismalara uy-
gundur. Gok uzun siireli galismalarda ve belirtilen dis ortam sicakligi degisim-
lerinde daha 6zel yaglayici kullaniimalidir. Litfen daniginiz.

Otomatik yaglayicili IEC'ler belirtilen ¢alisma sartlari igerisinde dikey montaj
pozisyonunda (M2 ve M4) énerilmez. Bu gibi durumlarda direkt motor montaji
onerilir. Eger motor boyutu 160 ve daha biytik IEC’ler dikey montaj pozisyo-
nunda kullanilacaksa, kullanim sartlari gz 6niinde bulundurularak tarafimiz-
dan kontrol edilmeli ve onaylanmalidir. Liitfen buna dikkat ediniz. Dikey montaj
pozisyonu calismalarinda (M2) sizdirmazlik elemanlarinin dmri azalabilmek-
tedir. Bu gibi durumlarda daha kisa araliklarla bakim yapilmalidir. 2 kademeli
rediktorlerden PA\PF 52, PD\PM 52'ye kadar ve 3 kademeli rediiktorlerden
PA\PF 63, PD\PM 63, PKD 5390’a kadar olan IEC adaptérli disli tniteleri ¢a-
lisma émurleri siresince sizdirmaziiga sahip yaglanmis rulman igerir. Bunlar
icin bakim streleri kullanim kilavuzunda dnerilen bakim stireleri gegerlidir.

Motor boyutu 63'ten 180'e kadar olan IEC adaptériin kapliniarizaya kargi em-
niyetli degildir. Fakat otomatik yaglayici kullanilan IEC 160-180 ve daha buyik

boyutlu adaptorlerdeki kaplinler arizaya karsi emniyetlidir. Kaldirma, asansor

ve bu gibi insan yaralanmalarina neden olabilecek calismalar igin 6zel hesap-
lamalar gerekmektedir. Liitfen PGR'’ ye danisiniz. Direk motor montajli rediik

torle karsilastirmak gerekirse IEC ilave mil kaplinine ve extra ruiman yataklan-
masina sahiptir.

Direk motor montajina gore IEC baglantili rediktérlerde glc kayiplari daha

fazladir. PGR olarak biz direk motor montajinidneririz. Bu size sadece teknik

avantaj degil finansal olarak da avantaj saglar.A

Www.pgr.com.tr

@ W AND IEC ADAPTER FOR GEAR UNITS

The way of selecting W cylinder (with free input shaft) and IEC adapter are listed
on page 213-230. Maximum power are given according to gear reduction ratio
and output speed. Gear units with IEC adapter standard power are specified
according to DIN EN 50347. For other power values which are not shown on
table, special calculations are required for operating safety limits. For these
cases, please contact PGR

Polat gear unit series such as PA\PF 62, PD\PM 62 and greater cases which are
2 stage reducers, PA\PF 73, PD\PM 73, PKD 6390 and greater cases which are
3 stage reducers with W adapter (with free input shaft) input solid shaft bearings
must be lubricated orderly. Automatic lubricator could be used for increasing
service life of bearings. This unit includes approximately 20-25 g grease
and it supplies fresh grease at every 4000 running hours. PGR recommends
using Petamo GHY 133 N type of lubricate. At the same time, fan option is
available for cool gear unit for safe operation. For this option contact PGR.

Automatic lubricator design is used from IEC 160 motor size and greater motor
size to small gear units which are for 2 stage reducers PA\PF 62, PD\PM 62 and
for 3 stage reducers PA\PF 73, PD\PM 73 and PKD 6390. This unit provides
permenant lubrication to bearings. Automatic lubricator must be changed once
a year in case gear unit runs 8 hours or less at daily operation for other
running hours it must be changed every 6 months. Automatic lubricator must be
actuated before starting the reducers. Grease is acceptable between 0°C - 40° C
operation conditions. At long-term running and except from specified ambient
temperature special lubricate must be used. Please, consult us.

Under determined operating conditions, IEC with automatic lubricator is not
suggested for vertical mounting positions (M2 and M4 mounting positions). For
these cases direct motor mounting should be applied. If IEC 160 and greater
size will be used at vertical mounting positions, it must becontroled by PGR for
suitable and safe operations with considering actual operating conditions. For
mounting position M2 (vertical alignment) life cycle of seals are affected badly
for that reason maintenance of these reducer must be at shorter times from
which maintenance time is etermined at manual. 2 stage reducers up to PA\PF
52, PD\PM 52 and 3 stage reducer up to PA\PF 63, PD\PM 63, PKD 5390 gear
units are included seals for bearings as long as their service life. For these gear
units maintenance time is valid as the time specified at manual.

Coupling is used for installing motor to IEC adapter. From IEC 63 to IEC 180,
coupling is not safe for important application since human injuries could occur.
But IEC 160 - IEC 180 with automatic lubricator and greater size of IEC
adapter is safe for application but on the other hand for operations where

accident could be caused personnel damage special calculation is required,

please consult us. Direct motor mounting has a lot of advantage according to
mounting of IEC adapter. At gear units with IEC adapter has additional solid
shaft coupling and bearing seats for that reason power losses are greater than
direct motor mounting. Last but not least direct motor coupling not only has
technical advantages but also financial advantages.
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@ KULLANIM ALANLARI @ APPLICATION AREAS

UYGULAMALAR APPLICATIONS
KARISTIRICILAR AGITATORS (MIXERS)
* Saf Swvilar * Pure Liquids
* Sivilar ve Katilar * Liquids and Solids
* Degisken Yogunluklu Sivilar * Liquids - Variable Density
HAVALANDIRMA TERTIBATLARI BLOWERS
* Santrifilj * Centrifugal
*Lob * Lobe
*Pervane *Vane
MAYALAMA VE DAMITMA BREWING AND DISTILLING
* Siseleme Mekanizmasi * Bottling Machinery
* Mayalama Kazanlari - Kesintisiz is * Brew Kettles - Continuous Duty
* Finnlar, Ocaklar - Kesintisiz is * Cookers - Continuous Duty
* Ezme, Karigim Kazanlari - Kesintisiz is * Mash Tubs - Continuous Duty
* Olgii Haznesi - Stk Sik Baglama * Scale Hopper - Frequent Starts
TOPRAK iSLEME MAKINELERI CLAY WORKING MACHINERY
*Tugla Presi * Brick Press
* Briket Makinesi * Briquette Machine
* Camur Karma Makinesi * Pug Mill
KOMPRESORLER COMPRESSORS
* Santrifilj * Centrifugal
*Lob * Lobe
* Cok Pistonlu * Reciprocating, Multi-Cylinder
* Tek Pistonlu * Reciprocating, Single-Cylinder
KONVEYORLER - GENEL MAKSATLI CONVEYORS - GENERAL PURPOSE
* Uniform Yiiklii * Uniformly Loaded or Fed
* Uniform Yiiklii Olmayan * Not Uniformly fed
* Pistonlu veya Karistiricili * Reciprocating Or Shaker
VINGLER CRANES
* Kuru Havuz * Dry Dock
Ana Kaldirma vinci Main Hoist
Yardime1 Ving Auxiliary Hoist
Direkli Ving Boom Hoist
Déndiirme isi Slewing Drive
Gekme i Traction Drive
* Endiistriyel igi * Industrial Duty
Ana Kaldirma Vinci Main Hoist
ASANSORLER ELEVATORS
*Kova * Bucket
* Santrifuj Bogaltma * Centrifugal Discharge
* Yiriiyen Merdiven * Escalators
* Tagima, Nakliye * Freight
* Yergekimi Bogaltim * Gravity Discharge
KIRMA MAKINELERI CRUSHER
* Tas ya da Maden * Stone or Ore
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@ KULLANIM ALANLARI

@ APPLICATION AREAS

UYGULAMALAR

TARAMA MAKINELERI

* Kablo Bobinleri

* Konveyorler

* Pompalar

* istifleme Makineleri
*Vingler

EKSTRUDERLER

* Genel

* Plastikler
Degisken Hizli Tahrik
Sabit Hizh Tahrik

* Kauguk, Lastik
Kesintisiz Vida iglemleri
Kesintili Vida iglemleri

FANLAR

* Santrifiij

*Yiiksek Emisli
*indiiklenmis Gekis

* Endiistriyel ve Maden Ocag

BESLEME UNITELERI

* Palet
* Bant
* Disk
* Pistonlu
*Vida

GIDA ENDUSTRISI

* Hububat Firini

* Hamur Karistirici
* Kiyma Makinesi
* Dilimleyici

METAL iSLEMELERI

* Cekme Makinesi Tagima ve Ana Tahrik
* Hammadde iticileri
* Makaslar
* Tel Cekme
* Tel Sargi Makinesi
* Salgi Tezgahi
Geri Donmesiz
Tek Tahrik
Grup Tahriki

DONER iSLEMELER

* Kiiresel ve Gubuk
Diiz Halka Disli
Helisel Halka Digli
Dogrudan Bagh

* Gimento Firini

* Kurutucular ve Sogutucular

APPLICATIONS
DREDGES

* Cable Reels
* Conveyors
* Pumps

* Stackers

* Winches

EXTRUDERS

* General
* Plastics
Variable Speed Drive
Fixed Speed Drive
*Rubber
Continuous Screw Operation
Intermittent Screw Operation

FANS

* Centrifugal

* Forced Draft

* Induced Draft

* Industrial and Mine

FEEDERS

* Apron

*Belt

* Disc

* Reciprocating
* Screw

FOOD INDUSTRY

* Cereal Cooker
* Dough Mixer

* Meat Grinder
* Slicer

METAL MILLS

* Draw Bench Carriage and Main Drive
* Slab Pushers
* Shears
* Wire Drawing
* Wire Winding Machine
* Runout Table
Non-Reversing
Individual Drives
Group Drives

MILLS (ROTARY TYPE)

* Ball and Rod
Spur Ring Gear
Helical Ring Gear
Direct Connected

* Cement Kilns

* Dryers and Coolers

Www.pgr.com.tr
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@ KULLANIM ALANLARI @ APPLICATION AREAS

UYGULAMALAR APPLICATIONS
KERESTE ENDUSTRISI LUMBER INDUSTRY
* Kabuk Soyucular * Barkers
Besleme Tamburu Spindle Feed
Ana Tahrik Main Drive
* Konveyorler * Conveyors
Briilor Burner
Ana Yiik veya Agir Yiik Main or Heavy Duty
Ana Kiitiik Main Log
Hizar ve Tagima Bandi Re-saw, Merry-Go-Round
Kalin Dilim Slab
Tagima Transfer
* Kesme Testereleri * Cut-Off Saws
Zincir Chain
Siiriikleme Drag
* indirme Bogaltma Tamburlari * Debarking Drums
*Uzun Deste * Long Deck
* Tomruk Gekme-Egme *Log Hauls - Incline
* Kiitiik Déndiirme Aygitlari * Log Turning Devices
* Siralama Tablasi * Sorting Table
* Tagima * Transfers
Zincir Chain
Kreynyolu Causeway
* Tabla Tahriki * Tray Drives
KAGIT iSLEMELERI PAPER MILLS
* Karigtirici * Agitator (Mixer)
* Saf gozeltiler igin Karistinci * Agitator for Pure Liquors
* Kabuk Soyma Tromelleri * Barking Drums
* Mekanik Kabuk Soyucu * Mechanical Barkers
* Déviicii - Ogiitiicil * Beater
* Diizlestirme Makinesi * Breaker Stack
* Kalenderleme * Calender
* Yiizey Piiriizlendirici * Chipper
* Centik Besleyici * Chip Feeder
* Kaplama Merdanesi * Coating Rolls
* Konveyorler * Conveyors
Gentik, Kabuk, Kimyasal Chip, Bark, Chemical
Kalin Dilimler igeren Kiitiikler Log (including Slab)
* Kesici * Cutter
* Silindir Kaliplari * Cylinder Molds
* Kurutucu * Dryer
Kagit Makinesi Paper Machine
Konveydr Tip Conveyor Type
* Kabartmali Basici * Embosser
* Ekstriider * Extruder
* Kagit Merdaneleri * Paper Rolls
* Presler * Presses
* Kiispe Makinesi * Pulper
* Pompalar * Pumps
FILTRELER SCREENS
*Havali Yikama * Air Washing
* Doner - Tas veya Gakil * Rotary - Stone or Gravel
* Hareketli Su Girigi * Traveling Water Intake
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@ APPLICATION AREAS

UYGULAMALAR

PLASTiK ENDUSTRISI
iLK iSLEMLER

*Yogun ig Kanigtincilar
Harmanlayici
Kesintisiz Karigtirici

PLASTiK ENDUSTRISI
iKiNCIL iSLEMLER

* Hacim Kalipgilan
* Kaplama

* Tabaka

*Boru

* On Plastiklegtirme
* Rot

* 8ag, Plaka

* Borular

POMPALAR

* Santrifiij
* Oranlama
* Pistonlu
Tek Tesirli - 3 veya daha fazla Silindir
Gift Tesirli - 2 veya daha fazla Silindir
* Doner
$anzuman Tipi
Lob
Pervane

KAUGUK - LASTIK ENDUSTRISI

*Yogun i¢ Kanigtincilar
Harmanlayicilar
Kesintisiz Kanigtiricilar
*Kangtirma islemi
2 Yumusgak Merdane
1 veya 2 Oluklu Merdane
*Toplu igleme - 2 Yumusak Silindir
* Kirici ve Isitici - 2 Merdane, 1 Oluklu Merdane
* Kiricr - 2 Oluklu Merdane
* Tutma, Besleme, Karigtirma i§lemi - 2 Merdane
* Aritici - 2 Merdane
* Kalenderler

ATIK SU BOSALTIM EKIPMANLARI

* Gubuklu Elek

* Kimyasal Besleme Uniteleri

* Su Bosaltma Elegi

* Kopiik Kesici

* Yavas veya Hizli Kanigtiricilar
* Tortu Toplayici

* Koyulastirici

* Vakumlu Filtre

KOMPAKTORLER

CEKTIRMELER - YAVAS VE KUVVETLI

APPLICATIONS

PLASTIC INDUSTRY
PRIMARY PROCESSING

* Intensive Internal Mixers
Batch Mixers
Continuous Mixers

PLASTIC INDUSTRY
SECONDARY PROCESSING

* Blow Molders

* Coating

* Film

* Pipe

* Pre-Plasticizers
*Rods

* Sheet

*Tubing

PUMPS

* Centrifugal
* Proportioning
* Reciprocating
Single Acting - 3 or more cylinders
Double Acting - 2 or more cylinders
*Rotary
Gear Type
Lobe
Vane

RUBBER INDUSTRY

* Intensive Internal Mixers
Batch Mixers
Continuous Mixers
* Mixing Mill
2 Smooth Rolls
1 or 2 corrugated Rolls
* Batch Drop Mill - 2 Smooth Rolls
* Cracker Warmer-2 Rolls,1 Corr. Roll
* Cracker - 2 Corrugated Rolls
* Holding, Feed and Blend Mill - 2 Rolls
* Refiner - 2 Rolls
* Calenders

SEWAGE DISPOSAI EQUIPMENT

* Bar Screens

* Chemical Feeders

* Dewatering Screen

* Scum Breaker

* Slow or Rapid Mixers
* Sludge Collector

* Thickener

*Vacuum Filter

COMPACTORS

PULLERS - BARGE HAUL
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@ APPLICATION AREAS

UYGULAMALAR
SEKER ENDUSTRISi

* Pancar Dilimleme Aleti
* Kamig Bigaklar
* Kirma Makineleri

TEKSTIL ENDUSTRISI

* Harman Olger

* Kalenderler

* Sablonlar

* Kuru Konserveler

* Boyama Makinesi

* Dokuma Tezgahlari

* Camasir Stkma Makinesi - Merdane
* Kaplama

* Doldurma Makinesi

* Hasil Makinesi

* Halat Yikama Makinesi

* Egirme Makinesi

* Germe Kurutma Makineleri
* Yikama Makineleri

* Masura Saricisi

DAMPERLi ARAGLAR

GEKICi ARAGLAR

ARITICILAR

KONSERVE DOLUM MAKINELERI

APPLICATIONS
SUGAR INDUSTRY

* Beet Slicer
* Cane Knives
* Crushers

TEXTILE INDUSTRY

* Batcher

* Calenders

* Cards

*Dry Cans

* Dyeing Machinery
*Looms

* Mangle

* Napper

* Pads

* Siashers

* Soapers

* Spinners

* Tenter Frames
* Washers

* Winders

CAR DUMPERS

CAR PULLERS

CLARIFIERS

CAN FILLING MACHINES
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(En) NOMENCLATURE

REDUKTOR TiPi / GEAR TYPE

REDUKTOR DiZAYNI / GEAR DESIGN

Ayak montajl
Food mounted

PKD A 0290 ... H 5290 = iki kademeli, helisel konik dislili rediiktér

Helical bevel gearboxes, Double reduction

PKD 1390 ... PKD G 9390 = Ug kademeli, helisel konik dislili rediiktor

Helical bevel gearboxes, Triple reduction

PKD 1490 ... PKD 5490 = Dort kademeli, helisel konik diglili rediiktor

Helical bevel gearboxes Quadruple reduction

PKD 6390/32 ... PKD G 9390/62 = Bes kademeli, helisel konik dislili rediiktor
Helical bevel gearboxes, Quintuple reduction

Govdeden montajli
Case mounted

PKD A 0290 ... PKD H 5290 = iki kademeli, helisel konik dislili rediiktor

Helical bevel gearboxes, Double reduction

PKD 1390 ... PKD G 9390 = Ug kademeli, helisel konik dislili rediiktor

Helical bevel gearboxes, Triple reduction

PKD 1490 ... PKD 5490 = Dort kademeli, helisel konik diglili rediiktor

Helical bevel gearboxes, Quadruple reduction

PKD 6390/32 ... PKD G 9390/62 = Bes kademeli, helisel konik dislili rediiktor
Helical bevel gearboxes, Quintuple reduction

Govdeden montajli, B5 flangli
Case mounted, Flange BS

PKD A 0290 ... PKD H 5290 = Iki kademeli, helisel konik dislili rediiktér

Helical bevel gearboxes, Double reduction

PKD 1390 ... PKD G 9390 = Ug kademeli, helisel konik dislili rediiktér

Helical bevel gearboxes, Triple reduction

PKD 1490 ... PKD 5490 = Dort kademeli, helisel konik diglili rediiktor

Helical bevel gearboxes, Quadruple reduction

PKD 6390/32 ... PKD G 9390/62 = Bes kademeli, helisel konik diglili rediiktor
Helical bevel gearboxes, Quintuple reduction

TMA... = Ayak montajli, Tek mil ¢ikigh
Foot mounted, Solid shaft

DA... = Ayak montajli, Delik milli
Foot mounted, Hollow shaft

CMA... = Ayak montajli, Gift mil ¢ikigh,
Foot mounted, Solid shaft on both sides.

DAJKS... = Ayak montajl, Delik milli, Konik siktirmali
Foot mounted, Hollow shaft, Shrink disc connector
TMA/BS... = Ayak montajli, Tek mil ¢ikigh, B5 flangli
Foot mounted, Solid shaft, Flange B5
DA/BS... = Ayak montajli, Delik milli, BS flangli
Foot mounted, Hollow shaft, Flange B5
DA/KS-BS... = Ayak montajl, Delik milli, Konik siktirmali, B5 flangli
Foot mounted, Hollow shaft, Shrink disc connector, Flange B5
TMA/B14... = Ayak montajli, Tek mil gikigli, B14 flangh
Foot mounted, Solid shaft, Flange B14
DA/B14... = Ayak montajli, Delik milli, B14 flangh
Foot mounted, Hollow shaft, Flange B14
GCMA/B14... = Ayak montajli, Gift mil gikigl, B14 flangh
Foot mounted, Solid shaft on both sides , Flange B14
DA/KS-B14... = Ayak montajli, Delik milli, Konik siktirmali, B14 flangh
Foot mounted, Hollow shaft, Shrink disc connector, Flange B14
DG/B14... = Govdeden montajli, Delik milli, B14 flangh
Case mounted, Hollow shaft, Flange B14
DG/KS-B14... = Govdeden montajli, Delik milli, Konik siktirmali, B14 flangh
Case mounted, Hollow shaft, Shrink disk connector, Flange B14
DG/TK... = Govdeden montajl, Delik milli, Tork kollu
Case mounted, Hollow shaft, Torque arm
DG/KS-TK... = Govdeden montajli, Delik milli, Konik siktirmali, Tork kollu
Case mounted, Hollow shaft, Shrink disc connector, Torque arm
DG/TKP-B14... = Gdvdeden montajl, Delik milli,

Tork kolu platformu B14 flangh
Case mounted, Hollow shaft,
Torque arm platform, Flange B14

DG/KS-TKP-B14... = Gévdeden montajl, Delik milli, Konik siktirmali,
Tork kolu platformu, B14 flangh
Case mounted, Hollow shaft, Shrink disc connector
Torque arm platform, Flange B14

TMGIBS... = Govdeden montajli, Tek mil ¢ikigh, B5 flangl
Case mounted, Solid shaft, Flange B5
DG/BS... = Govdeden montajli, Delik milli, B5 flangh
Case mounted, Hollow shaft, Flange B5
DG/KS-BS... = Govdeden montajli, Delik milli, Konik siktirmal, B5 flangli
Case mounted, Hollow shaft, Shrink disc connector, Flange B5
TMG/B14... = Govdeden montajli, Tek mil ¢ikigh, B14 flangh

Case mounted, Solid shaft, Flange B14
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(En) NOMENCLATURE

Girig Aksamlari Motor Kutup Numarasi Motor Segenekleri
Input Options Motor Number of Poles Motor Options
W = Motorsuz girisli rediiktérler Ug fazh motor 2 =2Kutuplu BRE = Frenli
icin aksam - = Wi
¢ Motor boyutu 63 - 315 =2 -Poles = With brake
= With free input shaft Three phase motor 4 = 4 Kutuplu EF  =Tek fazl, fanh
Motor size 63 - 315 = Separate fan, single
=4 -Poles phase
IEC =DIN 42677 ye gore standart 6 6 Kutuol
L = = 6 Kutuplu
motorlar igin aksamlar EExell Patla_n}s:lya karsi i ZF = Gift fazl, fan
giivenligi arttinlmig ii¢ =6 - Poles

= For assembly with IEC standard
motors acc. to DIN 42677

T = Turbo kaplin

= Turbo coupling

fazli motor

= Explosion proof
three phase motor
increased safety

4-2 =1:2oraninda hiz
degistirici dahlander
baglantisi

= Pole changing 1:2
Dahlander connection

8-2 =1:4oraninda hiz
degistirici aynimig
sarmal diziligli

= Pole changing 1:4
Separate windings

Diger kutup kombinasyonlari
talep karsisinda karsilanacaktir

Other pole combinations on
request

= Separate fan, double
phase

DF =g fazl, fanh
= Separate fan, three
phase

IG = Enkoderli
= With encoder

KKIFK = Debriyajl
= With clutches

SR = Toza kargi korumali
fren
= Brake dust - proof

TF = Termistorlii
= Thermistor

RG  =Korozyon korumali
frenli
= Brake corrosion -
protected

WU  =Yumusak kalkish rotor
= Soft start rotor

B = Geri donmeye kars!
kilitli
= Backstop
TW  =lsiya duyarl
= Thermal trip
HL = Manuel frenli motor

= Brake motor with
hand release
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(TR ) PKD MODULER SISTEMI (En) MODULAR SYSTEM OF PKD

iKi KADEME / DOUBLE REDUCTION

Elektrik Motoru (Frenli)
Electric Motor (With Brake)

PKD TMA / B14
Konik Diglili

Ayak Montajl Elektrik Motoru (Frensiz)

Helical Bevel Gear Electric Motor (Without Brake) , ,
Foot Mounted Electric Motor (With Brake)

LLY 24-27

IEC Adaptorii
|IEC Adapter

Elektrik Motoru (Frensiz)
Electric Motor (Without Brake)

PKD DG / B14

Konik Dislili,
Govdeden Montajli
Helical Bevel Gear,
Case Mounted

LL] 25-31

W Kovani
Free Input Shaft
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(TR ) PKD MODULER SISTEMI

PKD TMA / B14
Konik Dislili
Ayak Montajl
Helical Bevel Gear
Foot Mounted

L1 26-31

PKD DG/ B14
Konik Dislili,
Govdeden Montajli
Helical Bevel Gear,
Case Mounted

32-38

PKD TMG / BS

Konik Dislili, Govdeden
Montajli, B5 Flangh
Helical Bevel Gear, Case
Mounted, B5 Flange

LL] 32-38

Elektrik Motoru (Frenli)
Electric Motor (With Brake)

Elektrik Motoru (Frensiz)
Electric Motor (Without Brake)

Helisel Dislili indirgeg
Helical Reduction Gearcase

Helisel Diglili Flangli Rediiktor
Helical Gearbox Flange Mounted

IEC Adaptorii
|IEC Adapter

W Kovani
Free Input Shaft

Www.pgr.com.tr

@ MODULAR SYSTEM OF PKD

UG KADEME / TRIPLE REDUCTION

Elektrik Motoru (Frenli)
Electric Motor (With Brake)

Elektrik Motoru (Frensiz)
Electric Motor (Without Brake)

W Kovani
Free Input Shaft

IEC Adaptorii
|IEC Adapter

Elektrik Motoru (Frenli)
Electric Motor (With Brake)

Elektrik Motoru (Frensiz)
Electric Motor (Without Brake)
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@ MEVCUT DiZAYNLARA GENEL BAKIS

@ OVERVIEW TO AVAILABLE DESIGNS

Kisaltmalar Anlami Helisel Konik Dislili Rediiktor
Abbrev. Meaning Helical Bevel Gear Units
DG/B5 Govdeden montajli, Delik milli, B5 flangli / Case mounted, Hollow shaft, Flange B5 \/ 2)
DA Ayak montajli, Delik milli, / Foot mounted, Hollow shaft, \/
DA/B5 Ayak montajli, Delik milli, B5 flangh / Foot mounted, Hollow shaft, Flange B5 \/ (1
DA/B14 Ayak montajli, Delik milli, B14 flangh / Foot mounted, Hollow shaft, Flange B14 \/
DG/B14 Govdeden montajli, Delik milli, B14 flanglh / Case mounted, Hollow shaft, Flange B14 \/ 2)
DGITK Govdeden montajli, Delik milli, Tork kollu / Case mounted, Hollow shaft, Torque arm \/ M ?2)
DG/TKP-B14 Govdeden montajli, Delik milli, Tork kolu platformu, B14 flangli / Case mounted, Hollow shaft, \/ 2)
Torque arm console, Flange B14
¢ Cektirme elementli / Fixing elements for hollow shaft \/
DIN 5480 Kayicili delik milli DIN 5480 / Splined hollow shaft, DIN 5480 \/
KK Koruma kapakli / Cover as a touch guard \/
IEC IEC adaptorii / Adapter for mounting B5 IEC standard motors \/
GMA Ayak montajli, Cift mil ¢ikigh / Foot mounted, Solid shaft on both sides \/
B Kilit / Integrated backstop \/
WB W kilidi / Backstop in W adapter v~
KS Konik siktirma / Hollow shaft with shrink disc v~
GKS Giiglendirilmis konik siktirma / Hollow shaft with reinforced shrink disc \/
TMG/B5 Govdeden montajli, Tek mil gikigh, B5 flangl / Case mounted, Solid shaft, Flange B5 \/ @
GR Gii¢lendirilmis rulman / Reinforced bearing \/
GB5 Giiclendirilmis B5 Flansi / Agitator design \/
TMA/BS Ayak montajli, Tek mil gikigh, B5 flangli / Foot mounted, Solid shaft, Flange B5 \/
TMA Ayak montajli, Tek mil ¢ikigh / Foot mounted, Solid shaft \/
TMG/B14 Govdeden montajli, Tek mil gikigh, B14 flangli / Case Mounted, Solid shaft, Flange B14 \/ (2)
w W kovani / Free input shaft \/

v~ Meveut tasarimlar onay isareti ile belirtilmistir.

1-) PKD 7390 (dahil)’ a kadar mevcuttur.
2-) Govdenin alt kisminda ilave dis agiimis delikler
mevcuttur. Bu delikler rediktoriin montaji igin degildir.
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v Sign is presented which designs are existed for gear units.

1) This designs exist for PKD 7390 and lesser case
2) This number shows, there are threaded holes at the bottom of gear
unit but these are not used for installation
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(TR ) URUNLERIMiz (En) PRODUCTS

1) PKD B 0290... TMA - 63 M/ 4 @

Tek mil gikigh, Ayak montajl, iki kademeli,
Helisel konik diglili, Motorlu rediiktor
Helical bevel gear unit, Solid shaft,

Foot mounted, Double reduction, With motor

PKD B 0290... TMA - [EC 63 @

Tek mil ikigh, Ayak montajli, iki kademeli,
Helisel konik dislili, IEC adaptorlii rediiktor
Helical bevel gear unit, Solid shaft, Foot mounted,
Double reduction, With IEC adapter

|
== [ =—

PKD B 0290... TMA-W  [R]

A -

Tek mil gikigh, Ayak montajli, iki kademeli, ’ l\
Helisel konik diglili, W kovanh rediikt6r o I| | |I
Helical bevel gear unit, Solid shaft, Foot mounted, ii, |I
Double reduction, With free input shaft (®]

e

2) PKD B 0290...DA-63M/4

Delik milli, Ayak montajl, iki kademeli,

Helisel konik diglili, Motorlu rediiktor

Helical bevel gear unit, Hollow shaft, Foot mounted,
Double reduction, With motor

PKD B 0290... DA - [EC 63

Delik milli, Ayak montajl, iki kademeli,

Helisel konik dilili, IEC adaptorlii rediiktor
Helical bevel gear unit, Hollow shaft, Foot mounted,
Double reduction, With IEC adapter

A

A

PKD B 0290... DA - W

Delik milli, Ayak montajl, iki kademeli,

Helisel konik diglili, W kovanl rediiktor

Helical bevel gear unit, Hollow shaft, Foot mounted,
Double reduction, With free input shaft

3) PKDB0290..DA/KS-63M/4 [R]

Delik milli, Ayak montajli, Konik siktirmali,

iki kademeli, Helisel konik dislili, Motorlu rediiktor
Helical bevel gear unit, Hollow shaft, Foot mounted,
Shrink disc connector, Double reduction, With motor

F L

PKD B 0290... DA/KS -IEC63 [R]

Delik milli, Ayak montajli, Konik siktirmali, iki kademeli,
Helisel konik dislili, IEC adaptorlii rediiktor

Helical bevel gear unit, Hollow shaft, Foot mounted,

Shrink disc connector, Double reduction, With IEC adapter

P
== [ =—

PKD B 0290...DA/KS-W [R]

Delik milli, Ayak montajli, Konik siktirmali, iki kademeli,
Helisel konik dislili, W kovanl rediiktor

Helical bevel gear unit, Hollow shaft, Foot mounted,

Shrink disc connector, Double reduction, With free input shaft

I

Il

Not : L ve R ¢ikis yoniinii géstermektedir.
Note: L and R shows that output direction.
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4) PKD B 0290... GMA-63 M/ 4

Gift mil gikigh, Ayak montajls, iki kademeli,
Helisel konik dislili, Motorlu rediiktor

Helical bevel gear unit, Solid shaft on both sides,
Foot mounted, Double reduction, With motor

PKD B 0290... CMA - [EC 63

Gift mil gikigh, Ayak montajls, iki kademeli,
Helisel konik dislili, IEC adaptdrlii rediiktor
Helical bevel gear unit, Solid shaft, Foot mounted,
Double reduction, With IEC adapter

PKD B 0290... CMA - W

Gift mil gikigh, Ayak montajls, iki kademeli,

Helisel konik dislili, W kovanh rediiktor

Helical bevel gear unit, Solid shaft on both sides,
Foot mounted, Double reduction, With free input shaft

PGR

F L)
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Not : L ve R ¢ikis yoniinii géstermektedir.
Note: L and R shows that output direction.
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DRIVE TECHNOLOGIES

TRIEN

(TR] URUNLERiMiZ

1) PKD 1390... TMA-63M/4 @

Tek mil gikigh, Ayak montajli, Ug kademeli,
Helisel konik diglili, Motorlu rediiktor

Helical bevel gear unit, Solid shaft, Foot mounted,
Triple reduction, With motor

PKD 1390... TMA - IEC 63 @

Tek mil gikigh, Ayak montajli, Ug kademeli,
Helisel konik dislili, IEC adaptorlii rediiktor
Helical bevel gear unit, Solid shaft, Foot mounted,
Triple reduction, With IEC adapter

PKD 1390... TMA-W  [R]

Tek mil gikigh, Ayak montajli, Ug kademeli,
Helisel konik diglili, W kovanl red(iktor
Helical bevel gear unit, Solid shaft, Foot mounted,
Triple reduction, With free input shaft

2) PKD 1390...DA-63M/4

Delik milli, Ayak montajli, l"Jg kademeli,

Helisel konik dislili, Motorlu rediiktor

Helical bevel gear unit, Hollow shaft, Foot mounted,
Triple reduction, With motor

PKD 1390... DA - IEC 63

Delik milli, Ayak montajli, Ug kademeli,

Helisel konik diglili, W kovanl rediiktor

Helical bevel gear unit, Hollow shaft, Foot mounted,
Triple reduction, With free input shaft

PKD 1390... DA- W

Delik milli, Ayak montajli, iki kademeli,

Helisel konik diglili, W kovanl rediiktor

Helical bevel gear unit, Hollow shaft, Foot mounted,
Double reduction, With free input shaft

3) PKD 1390..CMA-63M/4

Gift mil gikigh, Ayak montajli, U kademeli,
Helisel konik diglili, Motorlu rediiktor

Helical bevel gear unit, Solid shaft on both sides,
Foot mounted, Triple reduction, With motor

PKD 1390... CMA - IEC 63

Gift mil gikigh, Ayak montajli, Ug kademeli,
Helisel konik dislili, IEC adaptorlii rediiktor
Helical bevel gear unit, Solid shaft on both sides,
Foot mounted, Triple reduction, With IEC adapter

PKD 1390... CMA - W

Gift mil gikagh, Ayak montajli, Ug kademeli,
Helisel konik dislili, W kovanl rediiktor

Helical bevel gear unit, Solid shaft on both sides,
Foot mounted, Triple reduction, With free input shaft

Not : L ve R ¢ikis yoniinii géstermektedir.
Note: L and R shows that output direction.
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