COVER STORY * KAPAK DOSYAS| IS

MACHINERY AND MECHANICAL
MAINTENANCE IN FEED MILLING

Yem Degirmenciliginde
Makine ve Mekanik Bakim

In a feed factory, as in many factories today, production is usually pro-
grammed to be 7/24 nonstop. Keeping productivity at the highest level in
such a factory depends on the machines operating smoothly in full capacity.
Therefore, in order to minimize the possible disruptions in production, it is
extremely important that these machines are properly maintained and their
worn parts are replaced.

Gunidmizde bircok fabrikada oldugu gibi bir yem fabrikasinda da diretim,
genellikle 7/24 kesintisiz olacak sekilde programlanir. Béyle bir fabrikada
verimliligi en (st dlizeyde tutmak ise makinelerin tam kapasiteyle, sorunsuz
sekilde calismasina baglidir. Dolayisiyla lretimde yasanabilecek olasi ak-
sakliklar1t minimize etmek acisindan bu makinelerin dogru zamanda bakim-
larinin yapilmasi, yipranan aksamlarinin degistirilmesi son derece énemlidir.

FEED PLANET MAGAZINE

In today's competitive conditions, con-
tinuous and stable quality production is
an important issue for every factory. For
this reason, in the first place the machines
used must be suitable for the job done, of
good quality, efficient and economical. But
these are not enough alone for stable pro-
duction. Likewise, daily, weekly, monthly,
and annual maintenance and repair of
these machines must be done regularly
and on time. Due to the regular and timely
mechanical maintenance and repair, fac-
tories save both considerable amount of
time, avoid interruption in production and
ensure efficient and stable production.

As Feed Planet Magazine, this month
we focused on "machinery and mechani-
cal maintenance". We hope that you dis-
tinguished readers will benefit from the
articles about machinery and equipment
contained in the feed mills and parts that
require regular maintenance and repair
prepared by the technical teams of the in-
dustry's leading companies.

GUNUMUzUn rekabet kosullarinda, aralik-
siz ve istikrarll bir kalitede Uretim yapmak
her fabrika icin dnemli bir konudur. Bunun
icin de oncellikle kullanilan makinelerin ya-
pilan ise uygun, kaliteli, verimli ve tasarruflu
olmasi gerekir. Ancak bunlar istikrarll bir
Uretim icin tek basina yeterli degildir. Ayni
sekilde bu makinelerin gunlik, haftalik, ay-
Ik, yillik bakim ile onarimlarinin duzenli ve
zamaninda yapiimasi gerekmektedir. DU-
zenli ve zamaninda yapilan mekanik bakim
ve onarim sayesinde fabrikalar hem dnemili
oranda tasarruf eder hem de Uretimde ak-
samalar olusmaz hem de verimli ve istik-
rarli bir Gretimin yolunu acarlar.

Feed Planet Dergisi olarak biz de bu
ayki sayimizda “makine ve mekanik bakim”
konusuna odaklandik. Yem fabrikalarinda
yer alan makine ve ekipmanlar ile dizenli
bakim ve onarm gerektiren parcalar ko-
nusunda sektdrin éncu firmalarinin teknik
ekipleri tarafindan hazirlanan makalelerin,
siz degerli okuyucularimiza fayda saglaya-
cagini umuyoruz.
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Machinery and

Mechanical Maintenance

of Feed Plants

Yem Fabrikasi Makineleri ve

Mekanik Bakimlari

"The occurrence of a breakdown in a feed plant may cause the production to stop for an unpredict-
able period of time. In order to avoid such a situation, mechanical maintenance of the machinery in

the plant must be carried out at certain intervals."

“Bir yem fabrikasinda bir arizanin ortaya cikmasi, Uretimin 6ngérilemeyecek bir siirede durmasina
neden olabilir. Béyle bir durumla karsilasmamak icin fabrikadaki makinelerin belirlenen periyotlarda

mekanik bakimlarinin yapilmasi gerekmektedir.”

Periodical inspection and mechanical maintenance
of machines and equipment used in feed production
processes are crucial for preventing possible break-
downs. A non-foreseeable failure may stop the pro-
duction for an unpredictable period of time. From raw
material intake to packaging, all machines have parts
and units that need to be replaced due to abrasion and
fatigue. The maintenance of all machinery and their
parts directly affects the capacity and the feed quality
of the facility.
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Yem Uretim proseslerinde kullanilan makine ile bu ma-
kinelere bagli ekipmanlarin periyodik muayeneleri ve me-
kanik bakimlarinin yapilmasi, olusabilecek olasi arizalar
onlemek acisindan son derece énemlidir. Bir arizanin or-
taya ¢lkmasi, Uretimin dngdrilemeyecek bir stirede dur-
masina neden olabilir. Hammadde alimdan paketlemeye
kadar tum makinelerde asinma ve yorulmalardan dolayi
belirli periyodlarla degistiriimesi gereken parca ve aksam-
lar bulunmaktadir. Tesisteki tim makine ve makinelerin
aksamlarina yénelik yapilan bakimlar, tesisin kapasitesini
ve yem kalitesini dogrudan etkilemektedir.
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The main machinery of feed facilities and their parts
that need to be taken care of are:

PELLET MILL

Pellet mill is one of the most important machine of a
plant that produces pellet feed. In the pellet mill, which di-
rectly affects the feed production capacity and quality, the
maintenances to be done in particular are given below.

Die and rollers: Die and rollers are the parts that pel-
letize the mash feed. During feed production, these parts
wear out over time. The abrasion of inlet tapers in the die,
and abrasion of the channels and counterbores on the
roller reduces the capacity of the pellet mill. These parts
which have to be checked regularly and grinding applied
if necessary, and new channels and counterbores have
to be reopened. If the wear is beyond a level that allows
a reopening of the die and rollers must be replaced with
new ones.

Bearings: The main bearings must be lubricated ev-
ery 100-200 hours. The lubrication operation of the roller
bearings should be between 10-220 grams per hour de-
pending on the size of the pellet mill. The roller bearings
of the most commonly used @660 and @900 pellet mills
are lubricated as 100 gr / h and 220 gr / h.

The transmission in the drive system has to be
checked periodically. The performance of belts in a belt-
pulley driven pellet mill directly affects the performance
therefore, the tension of the belts should be kept under
control. The cracks on the belts should be checked con-
sistently and the belts should be replaced if necessary.

HAMMER MILL
A hammer mill is a machine that can break down grains
and other grained raw materials to desired sizes.

Hammers: Hammers are one of the most important
parts that wear out and affect the performance of the
machine. In order to prevent this abrasion, the hammer
mill is run in the clockwise direction one day and in the
counter-clockwise direction the following day. By this
mode of operation, two corners are equally eroded. In the
same manner, the hammers are taken out and reversed
in following days. As a result of this reversal, every four
corner of each hammer are used equally.

Screen sheets: After a certain working time, the holes
on the screen sheet will widen and exceed the desired
magnitude. And this affects the milling performance neg-
atively and reduces the quality of the feed. Therefore, the
screens should be replaced after a certain operating time.

Bearings: Bearings must be lubricated once for every
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Yem tesislerinde yer alan baglica makineler ve ba-
kimdan gegirilmesi gereken pargalari sunlardir:

PELET PRESI

Pelet presi, pelet yem Uretimi yapan bir tesisin en
dnemli makinelerinden biridir. Yem Uretim kapasitesini ve
kalitesini direkt olarak etkileyen pelet presinde, 6zellikle
yapllimasi gereken bakimlar asagidaki gibidir.

Disk ve Ruleler: Disk ve Ruleler, toz halindeki yemi
pelet haline getiren parcalardir. Bu parcalar yem Uretimi
surecinde zamanla asinir. Diskin igindeki havsanin ve rule
Uzerindeki kanallardaki havsalarin azalmasi, pelet pre-
sinin kapasitesini azaltir. Duzenli olarak kontrol edilmesi
gereken bu parcalar, gerekirse taslanmall gerekirse kanal
ve havsalari yeniden aciimalidir. EGer yeni kanal ve havsa
aclimayacak kadar asinma s6z konusuysa disk ve ruleler
yenileri ile degistiriimelidir.

Rulmanlar: Ana rulmanlar 100-200 saatte bir yag-
lanmalidir. Rule rulmanlarinin yaglama islemi ise pelet
presinin blyudkliglne gore saatte 10-220 gram arasin-
da olmalidir. En yaygin kullanilan @660 ve @900 pelet
preslerinin rule rulmanlari, 100 gr/h ve 220 gr/h olacak
sekilde yaglanir.

Tahrik sistemindeki aktarma organlari da periyodik
olarak kontrol edilmelidir. Kayis-kasnak tahrikli bir pelet
presinde, kayislarin performansi presin performansini
dogrudan etkiler; bu ytzden kayislarin gerginligi kontrol
altinda tutulmalidir. Kayislar Gzerindeki catlaklar surekli
kontrol edilmeli ve gerekli goérildigu durumlarda degis-
tirilmelidir.

Pellet Mill - Pelet Presi
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Hammer Mill - Cekicli Degirmen

1300 hours operation period. Besides, their temperature
should be checked regularly. The temperatures above
50-60 ° C are a precursor for the lubrication time or the
time for replacement of bearings.

Coupling: The barrel-shaped rubbers of the couplings
with a pin must be checked for a deformation and re-
placed if necessary.

PADDLE MIXER

A paddle mixer is a machine that is used for mixing
mineral and premix products with dosed and crushed
grains homogeneously.

Bearings: The bearings of the paddle mixer must be
lubricated once in 500 hours periods.

Drive unit: The oil of the gear box must be checked
regularly and changed if necessary. In the same way, the

Paddle Mixer - Hizll Karigtirici
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CEKIiGLI DEGIRMEN
Cekicli degirmen, tahillarin ve diger taneli hammaddelerin
kirlip istenilen ebatlarda kigulttimesini saglayan makinedir.

Cekigler: Asinan ve makinenin performansini bu asin-
ma sonucu olumsuz etkileyen en énemli pargalar ¢ekic-
lerdir. Bu asinmanin dnline gegmek icin gekicli degirmen
bir glin saat yonunde, bir gun saatin tersi yonune ca-
hstinlir. Bu calisma sekli ile iki kdsenin de esit sekilde
asinmasi saglanir. Ayni sekilde sonraki glinlerde gekicler
cikarilip ters cgevrilerek diger iki kdsesi de kullanilir. Bu
yon degistirme sonucu, her ¢ekicin 4 késesi de kullanil-
mis olunur.

Elek Saclari: Belli bir calisma siresi sonrasinda elek
sacl Uzerindeki deliklerin gaplari blytmekte ve isteni-
len delik 6lcUsUnin Ustline gikmaktadir. Bu da 6gutme
performansini olumsuz etkileyerek yem Kkalitesini dusur-
mektedir. Dolayisiyla eleklerin belli bir kullanim sUresinden
sonra degistiriimesi gerekmektedir.

Rulmanlar: Rulmanlar, 1300 saatlik ¢calismada bir yag-
lanmalidir. Ayrica sicakliklari da duzenli olarak kontrol edil-
melidir. 50-60 °C’nin Uzerindeki sicakliklar, yaglama zama-
ninin ya da rulmanlarin degisme zamaninin habercisidir.

Kaplin: Pimli kaplinde bulunan fici seklindeki lastiklerin
deformasyonu kontrol edilmeli ve ihtiyag halinde yenisi ile
degistirilmelidir.

HIZLI KARISTIRICI

Hizli kanstirici, dozajlanmis ve kirllmis tahillarla birlikte
mineralleri ve premiks UrUnleri homojen olarak karistirmak
icin kullanilan bir makinedir.

Rulmanlar: Hizli karistiricinin rulmanlarinin 500 saatte
bir yaglanmasi gerekmektedir.

Tahrik Unitesi: Rediktoriin yagi kontrol edilmeli ve ge-
rekli géruldigu durumlarda yag degistirilmelidir. Ayni se-
kilde Unitedeki kayislarin durumu da kontrol edilerek de-
formasyon durumunda yenilenmelidirler.

Kanstiricinin - alt kapaklarinin - sizdirmaz olmasi da
onemli bir konudur. Kapaklarin etrafindaki contalar kont-
rol edilmeli ve asinmalari durumunda yenilenmeleri ge-
rekmektedir.

MELASIYER

Melasiyer, bluyUkbas yemi Uretiminde olmazsa olmaz bir
makinedir. Karistiricidan g¢ikan karisim, melasiyer girisin-
de melasla kaplanir. Ardindan melasiyer rotoru tzerindeki
paletler sayesinde melasin toz karisimla homojen olarak
butinlesmesi saglanir.
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situation of the belts in the unit must be checked and
replaced in case of a deformation.

The leak-tightness of the mixer's bottom lid is a very
important subject. The seals around the doors must be
checked and if they are worn out they must be replaced
with new ones.

MOLASSES MIXER

The molasses is one of the essentials in cattle feed
production. The mixture getting out from the paddle mix-
er is coated with molasses at the entrance of the molas-
ses mixer. Then, molasses is homogeneously mixed with
the mash mixture thanks to the pallets on the molasses
mixer rotor.

Cleaning: Molasses is sticky and hardens when gets
dry. For this reason, the inner surface of the molasses
mixer should be cleaned at least once a day. Otherwise,
the pallets will be worn out in a short time.

Bearings: Bearings of the molasses mixer must be lu-
bricated once in 1000 hours.

Pallets: Pallets wear out due to operating conditions.
For this reason, the distance between the pallets and the
body should be checked and in case they are eroded
they have to be replaced with new ones.

Drive unit: The tension of the belts must be checked.
The cracks on the belts should be checked and the belts
should be replaced if necessary.

BUCKET ELEVATORS

The control and mechanical maintenance of the bucket
elevators which are used for vertically lifting of the prod-
uct are carried out with the help of following parts.

Bearing Units: Bearings must be lubricated once in
6000-7000 hours periods.

Gear Box: The gear box must be checked for oil and
changed regularly.

Coupling: The coupling rubbers have to be checked
and replaced in case of abrasion.

Bucket and Belt: Buckets and belts of the elevator wear
out as they operate. Depending on the abrasiveness of
the conveyed product, the buckets, bucket bolts and belt
should be replaced at the end of a certain period of time.

CHAIN CONVEYOR
In the chain conveyors, which are used for conveying
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Temizleme: Melas yapiskan ve kurudugunda sertlesen
bir Grdndur. Bu nedenle melasiyerin i¢ ylzeyi her giin en
az bir defa temizlenmelidir. Aksi durumda paletler ¢ok kisa
sUrede asinma gosterecektir.

Rulmanlar: Melas mikserinin rulmanlari, 1000 saatte bir
yaglanmalidir.

Paletler: isletme sartlarina bagl paletler asinir, bu ne-
denle paletlerin gévde ile olan mesafesi kontrol altinda tu-
tularak, asinma durumunda yenilenmeleri gerekmektedir.

Tahrik Unitesi: Kayislarin
gerginligi ve kayislar Utzerin-
deki catlaklar kontrol edilerek
gerekli goruldugt durumlarda
degistiriimesi saglanmalidir.

KOVALI ELEVATORLER

Urlinin dikey olarak yukari
tasinmasinda kullanilan kovali
elevatdrlerde, kontrol ve me-
kanik bakimlar asagidaki par-
calarda yapllir.

Rulmanl Yataklar: Rulman-
lar, 6000-7000 saatte bir yag-
lanmalidir.

Rediktér: Reduktér yagi
kontrol edilmeli ve duzenli ola-
rak degisimi gerekmektedir.

Kaplin:  Kaplin  lastikleri
kontrol edilerek gerekli durum-
larda yenilenmesi saglanmalidir.

Bucket Elevators
Kovall Elavator

Kova ve Bant: Elevatordeki kovalar ve bant calistikga
asinir. Tasinan Urdndn asindiriciigina bagh olarak belli bir
calisma suresi sonunda kovalar, kova civatalari ve bandin
yenilenmesi gerekmektedir.

Chain Conveyor - Zincirli Konveyoér
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the product horizontally, check and mechanical mainte-
nance are carried out in the following parts.

Roller Bearings: Roller bearings must be lubricated
once in 10000-12000 hours periods.

Gear Box: The gear box must be checked for oil and
changed regularly.

Coupling: The coupling rubbers must be checked and
replaced if necessary.

Pallet and Chain: Commonly used plastic based pallets
must be changed at the end of a certain working hour de-
pending on the abrasiveness of the product being conveyed.

SEWING MACHINE

A sewing machine is a machine used to sew the mouth
of the bag. The cleanliness and oil status directly affect
the operation of the machine. Cleaning should be done at
the end of each shift. The gear oil must be checked and
replaced when decreases.

STEAM BOILER

A steam boiler is used to condition mash feed during
feed production and to get rid of harmful bacteria. Peri-
odic examinations of steam boilers should be carried out
by accredited organizations. In these examinations, vital
controls such as pressure relief valves, low-water level
alarms and leaks have to be performed. Periodically,
boiler water should be analyzed and, if necessary, some
chemicals should be added to prevent possible damages
to the boiler. These chemicals serve to reduce the hard-
ness of water and reduce the oxidation.

Maximum values desired for the boiler feed water
has to be as follows:
Total Hardness: less than 1-2 FSB
Oil Content: less than 2 mg / It
Oxygen: less than 0.005 mg / It
Total Iron: less than 0.005 mg / It
Total Carbon Dioxide: less than 20 mg / It
Silicate (SiO,): as low as possible
PIt Value: between 7 and 9.5

CONCLUSION

Mechanical maintenance of the machinery in the feed
mills should be carried out periodically to ensure that
they do not break down unexpectedly and cause a halt
in production. Wearable parts of the machine, as well as
materials such as electric motor, gear box, bearing, level
sensor and temperature sensor must be kept as spare
and it should be aimed at repairing a possible breakage
in short period time.
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ZINCIRLI KONVEYOR

Urlinin yatay olarak tasinmasinda kullanilan zincirli
konveydrlerde kontrol ve mekanik bakimlar asagidaki par-
calarda yapilir.

Rulmanl Yataklar: Rulmanlar, 10.000-12.000 saatte
bir yaglanmalidir.

Reduiktér: RedUktor yagr kontrol edilerek duzenli degi-
simi yapilmalidir.

Kaplin: Kaplin lastikleri kontrol edilerek ihtiya¢c durumun-
da yenilenmelidir.

Palet ve Zincir: Yaygin olarak kullanilan plastik esasl pa-
letler, tasinan Urdnun agindiriciigina bagh olarak belli bir ¢ca-
lisma suresi sonunda degistirilmelidir.

DiKiS MAKINESI

Dikis makinesi, cuval agzini dikmek icin kullanilan bir
makinedir. Temizligi ve yaginin durumu makinenin calis-
masini direkt olarak etkiler. Her vardiya sonunda temizligi
yapiimalidir. Digli yagi kontrol edilmeli ve azalma durumun-
da ekleme yapilmalidir.

BUHAR KAZANI

Buhar kazani, yem Uretimi sirasinda toz yemi sartlandir-
mak, zararli bakterilerden kurtulmak icin kullanilir. Buhar
kazanlarinin periyodik muayeneleri akredite kuruluslar tara-
findan yapilimalidir. Bu muayenelerde; basing emniyet vana-
lari, dlsUk su seviyesi alarmi ve sizintilar gibi hayati 6nem
taslyan kontrollerin yapiimasi saglanmalidir. Periyodik olarak
kazan suyunun analizi yapilimali ve gerekirse kazana zarar
vermemesi icin bazi kimyasallar eklenmelidir. Bu kimyasallar
suyun sertligini ve oksitlenmeyi azaltmaya ydneliktir.

Kazan besi suyu igin istenilen en yiliksek degerler
asagidaki gibi olmalidir:
Toplam Sertlik: 1-2 FSB’den az
Yag Miktari: 2 mg/It'den az
Oksijen: 0,005 mg/It’"den az
Toplam Demir: 0,005 mg/It’den az
Toplam Karbondioksit: 20 mg/It’den az
Silikat (SiO,): olabildigince az
PIt Degeri: 7-9,5 arasi

SONUG

Bir yem fabrikasindaki makinelerin beklenmedik zaman-
larda arizalanmamasi ve Uretimin durmamasi adina peri-
yodik sUrelerde mekanik bakimlarin yapilmasi gerekmek-
tedir. Makinelerin asinmaya meyilli olan parcalari, elektrik
motoru, reduktdr, rulman, seviye sensoérd, sicaklik senso-
rd gibi malzemeler yedek olarak bulundurulmali ve olasi
bir anzanin kisa surelerde gideriimesi hedeflenmelidir.
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