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KONVEYORLER

Konveyor iki nokta arasinda malzeme transfer eden sonsuz bir banttan
olusan sistemdir.

Buglin cesitli endustrilerde kullanilan bir¢cok cesit konveyor bandi vardir,
ve teknolojideki olaganusti gelismeyle bu sayi giin gectikce artmaktadir.

Konveyor bantlari genelde 2 ana tasima sartlari icin gelistirilmistir



KONVEYORLER

A. Agir sartlarda calisan bantli konveyor sistemleri

Agir sartlarda calisan konveyorler normal operasyon kosullarinda her
bir 25mm bant genisligi icin 72,57 kg ‘a esit ve buyuk gerilim oranina
sahip ise agir sartlarda calisan bantlari temsil ederler

Agir calisan bantlar madenler gibi agir malzemelerin transferinde
yuksek kuvvet gerektiren sektorlerde kullanilir. Bunlara diger ornekler
Termik Santraller,Demircelik Fabrikalari ,Tas Ocaklari,Cimento,Gubre vb
verilebilir.Bu konveyorler tahrik,kuyruk tamburu ,rulolar,sase,motor
,gerdirme,siyirici,bant ve diger gerekli malzemelerden olusan sistemdir
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KONVEYORLER

B. Hafif sartlarda calisan banth Konveyor
sistemleri

Bu konveyorler normal kosullarda , her bir 25mm
genilik icin 72,57 kg'dan az gerilim oranina sahip
hafif sartlarda calisan bantlari temsil ederler.

Yiyecek endustrisinde, paketleme kullanimi, tarim,
havaalani bagaj bantlari, otomativ, depoculuk, ve
bircok diger alanda hafif kosullarda calisan bantlari
bulabilirsiniz.

Konveyor bantlari genellikle cesitli boy ve genislikte
uretilir. Bu bantlarin genisligi kapasite ve uygulama
yerine gore uzunlugu ise ihtiyaca ve maksimum
paketleme boyuna gore belirlenir.




Bant Hasarlarina Yol Agan Durumlar

-D6kls Noktasi Problemleri,Sutlar vs.
-Gerdirme kaynakli problemler

-Tambur kaynakl problemler (kaplama,cap vs )
-Rulo kaynakli problemler

-Frenleme kaynakli problemler(durus siresi vs)
-Temizleme kaynakli problemler(siyiric,toz vs)
-Sase kaynakli problemler (hat egriligi vs)

-Bant ek yeri problemi




Bantlar (@ ABRIS)
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* Agir sartlarda calisan Konveyor bantlari degisik tiplerde tretilmektedir.

* 1-Tekstil Kordlu Bantlar : EP, NN, CC,Aramid
e 2-Celik Kordlu Bantlar:ST,IWR
* 3-Solid Woven Bantlar:PVG,PVC

 Basit olarak, gliclendirilmis kord ve koruyucu kaplamalardan olusur . Tasima
bantlari genellikle kaucuk ve PVC veya bunlara benzer malzemeden icine
mukavemet icin tekstil (EP) kord veya celik(ST) kord konarak imal edilir.Kullanilan
kaplamalar kullanma sartlarina goére , yuksek ya da dusuk sicakhk, nem, yag,
kimyasallar ya da yiksek asinma dayanimli olarak tiretilir.Kordlar bandin
mukavemetini saglayan ana unsurdur.

* Bu bantlar istenen mukaveme gore tek katli veya ¢ok katli olarak uretilirler.

* Bunlar atki ve ¢ozgliden olusan ipliklerden(kordlar) ve kaucuk ,plastic
elemanlardan olusur.Geleneksel tasima bantlari ¢ozgu ve atkidan olusan
tekstil(kord) elemanindan kaucuk veya PVC kullanarak imal edilir ve alt ve Gst
kismi kaucuk veya PVCile kaEIamr. Modern tasima bantlarinda kullanilan
dokumalar genellikle sentetik, polyester ve naylondur.
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Konveydr bantlariicin kaucuk bilesenlerin bircok tlir vardir, tasinacak
malzeme ve 6zel hizmet sartlari icin tasarlanmislardir. Bunlar asinma
direnci, yuksek sicaklik direnci, yag direnci, yanma direnci, diger bircok
sey dahildir

Bant lUretiminde 6rgl yapida tek veya cok katli olarak uygulanir.Celik
kordlu bantlarda mekanik gerilmeyi saglayan bagimsiz parallel halatlar
kullanihr.Cok az miktarda orguli halatlarin kullanildigl yerlerde vardir.



Istya Dayanikli Bantlar:

EP yada celik kordlu bantlarin kaplama malzemeleri icine SBR veya
EPDM katilarak yuksek sicakliga dayanikli hale getirilirler.Bu sicaklik pik

degeri 300C dereceye kadar c¢ikar.

Kaplama derecesi

T1

T2

T3

T5

Calisma sicakhigi

-20,+100C

-20,+125C

-20, +150C

-20,+175C

Kisa sureli pik sicakhk

140 C

170 C

220C

300C
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Konveyor Bantlari




Tekstil Kordlu Bantlar

"biz s6z vermeyiz, ispatlariz!”

* Kaucuk ya da plastik bilesenler korda emdirilir ve bunlar
kendi aralarinda ve katlar aralarinda dokuma yapilarinin
bir arada kalmalarini saglar. Cogu modern tasima bandi
dokuma yapilari, kendilerine elastomer bilesim
uygulanmadan yapismayi saglayan kimyasal ile islem
gorur.

* Konveyor bant kaplamalari asinma yuzeyi saglar ve
kordlarin zarar gormesini engeller. Bantlarin kaydirarak
kullanildigi durumlarda kayma ylizeyinin sirtiinme
katsayisi dusuk istendiginden bu yuzeyde kaplama
kullanilmayabilir. p—

e Kullanilan kaucuk turt dogal ve/veya sentetik kaucuklarir
bir cok tlrinden biri olabilir.

PERED-PRODUCTS

* Konveyor bantlariicin kaucuk bilesenlerin bircok turt
vardir, tasinacak malzeme ve 6zel hizmet sartlari icin ;
tasarlanmislardir. Bunlar asinma direnci, yiksek sicaklik 5 £
direnci, yag direnci, yanma direnci, diger bircok sey o
dahildir.



Celik Kordlu Bantlar

e ST ,IWR,yirtik dayaniml tip,yirtik dedektoér tipli,darbe
dayanimli tipi,vb

/ / /
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Ust Kaplama

Celik Halat




Celik Kordlu Bantlar eLABRls;
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e Ozellikle yiksek gerilim gerektiren konveyérlerde kullanilir.Ana pazari
termik santraller ,demir celik fabrikalari,madenler,cimento vb
sektorlerdir.

* Bant Mukavemeti(tensile strength):500-10000N/mm genisligi ise 500-
3200mm arasinda degisir.Kullanilan celik kordlar galvaniz kaplidir.Bu
sayede kord ile kauguk arasindaki yapisma mukavemeti artiriimis
olurYiksek yirtilma ve darbe dayanimlari vardir.Uzun omarltdurler.

 Cinko kaplamali acik tip celik kort

* Yuksek cekme kapasitesi

* Dustik uzama katsayisi

e Uzun dayanim 6mru

* Darbeye karsi yiksek mukavemet

* Yuksek tonajlarda disik maliyet

* Yirtilmaya dayanikli ¢elik kord

* Darbeye dayanikli metal atkili ¢celik kord



Solid Woven Bantlar

* PVG veya PVC

* Tek kat tekstil kord vardir.Istenilen mukavemet degerine gore
bu kord imal edilir.Daha sonra imaledilen kord PV
emdirilir.PVG veya PVC ile kaplanirYanmaya
dayaniklidir,antistatic 6zelligi vardir.Yiksek mukavemet
degerine sahiptir.Mikemmel bir darbe ve yirtilma dayanimi
vardir.6zellikle Kobmur madenleri,santraller,kimyasal ve
kme”talulrjik fabrikalar gibi atese dayanikhlik istenilen yerlerde

ullanilir.

Degisik tipleri vardir:Bunlar degisik kaplamaya gore
siniflandirilir. e

N
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- PVC Bant:

Alt ve ust kaplama 1mm den az PVC dir.Calisma sicakligi
10 C  derece Uzeridir.

-PVG bant :

Alt ve Ust kaplamasi PVG kaucuktur.20 derece egime
kadar calsir.

* -PVNi Bant:
Ust kaplama PVG ve alt kaplama PVC dir.



Solid Woven Bantlar QLABRIS;
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* Solid Woven bantlara yuksek mukavemeti veren tretilme
seklidir. PVC hamuruna 6zel tekniklerle batirilarak ve PVC/PVG
kaplama malzemeleri eklenerek tretim yapilmaktadir. Cok iyi
alev dayanimina ve anti-statik 6zellige sahiptir. Homojen karisimi
ve butlnligl sayesinde yirtilmalara ve darbelere karsi yuksek
dayanimi vardir. Aleve dayanimi ve anti-statik o6zelligi sayesinde
basta yeralti olmak lizere kdmur madenlerinde, termik
santrallerde, kimya ve metallrji sanayisinde yaygin sekilde
kullanilmaktadir. avantajlara sahiptir. Darbeye ve suya karsi
dayanimi, mekanik ek tutma ve uzun 6mru sayesinde diger
bantlarin dntine gecmektedir.



Solid Woven Bantlar (@®LABRIS)
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* PVG Bant, Ust ve alt kaplamalar PVG (kaucuk) malzemedendir. Yiksek acili
hatlarda kullanima uygundur. PVG bant dinya capinda yeralti kbmdur
madenlerinde agirlikh olarak kullaniimaktadir.

* PVNi bant, ust kaplamasi PVG alt kaplamasi ise PVC malzemeden olup hem
PVG hem de PVC bandin avantajlarina sahiptir.

* DYNA belt, Ust ve alt kaplamasi kaucuk malzemedendir. Darbe dayanimi
yuksek olan bu bant, calisma ortam sicakligi -15 C derece nin Ustlinde olmasi
durumunda yerustu hatlarinda da kullanilabilir

* Solid Woven bantlar farkl kaplama sekilleriyle tretilebilmektedir.

* Preslenmemis PVC Bant, Ust ve alt kaplamalar PVC malzemedendir. iki
tarafin kalinhgi 0.8 mm i gegmeyecek sekilde ve preslenmemis haldedir.
Preslenmis PVC Bant, Ust ve alt kaplamalar PVC malzemeden olup iki tarafin
kalinhgi 4 mm e kadar ulasmaktadir.



Boru Bantlar

Celik kordlu,Tekstil kordlu olabilir.
Genelde dustk acili donus
gerektiren ince ve kuru

malzeme tasinmasi

gereken uygulamalarda

kullanihr




Bantlar

Bandin Yapisi: EP

----------------------- Ust Kaplama
....................... Kord
...................... Ince baglayici kauguk
....................... Kord
....................... Alt Kaplama



Bantlar

Bandin Yapisal Elemanlarinin Fonksiyonu;

Ust ve alt Kaplama Kaucugu:

* Asinma dayanimi
 Kordu koruma

* Uzun omur

* Darbe dayanimi
* Cevre uyumu

* Vb

Kord:

Mukavemet
Montaj

Darbe

Yirtilma dayanimi
Uygulama
Sicaklhik

Uzama



Bantlar

1-Ust Kaplama:

* A-Kaucuk Sertlik
 B-PVC Antistatik
Asinma
Kalinhk
Kimyasal etki
ISI ve yanma dayanimi
Yag dayanimi



Bantlar

2-Kord:

A-Tekstil

B-Celik Halat

Tek iplilmonoply)

Co
Co
EP,
ST

< ipli(multiply)
< ipli+Koruyuculu
PP,EpP,SW

Celik 6rgllu bant
Korumali celik halatli bant




Bantlar

3-Alt Kaplama:

A-Kaucuk
B-PVC
C-Tekstil

Antistatik
Kayicl+yapismaz
Kimyasal etki
Gida sektori




Bantlar

Tekstil Kordlu Bant Siparis Verme Sekli:

*EP1000/4 -1200- 6+3-W + Standart (6:EN

14973-)
* EP Kord tipi
* 1000 Bandin mukavemeti N/mm
4 Kat adedi

* 1200 Bant genisligi mm
* 6+3 Ust ve alt kaplama kaucugu kalinligi mm
e W Kaplama kaucugu kalitesi



Bantlar
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vermeyiz, ispa

* Celik kordlu bant bant siparis verme sekli:

o G
o G
e ST

" ve IWT(orguliu)
'3000-1600-10+5-W+ standart(o: EN 15236-3,C1)

Kord tipi

* 3000 Bandin mukavemeti N/mm

* 1600 Bant genisligi mm

e 10+5 Ust ve alt kaplama kaucugu kalinhg mm

e W Kaplama kaucugu kalitesi



Bantlar

Solid Woven bant siparis verme sekli:

PVG 2000/1-1400- 4+2 +standart(DIN vb) veya
PVC 2000/1 -1400- 4+2 + standart (DIN vb)

PVG Kaucuk tipi kaplama

PVC PVCtipi kaplama

2000 sandin mukavemeti N/mm

1400 sant genisligi mm

4+2 st ve alt kaplama kaucugu kalinligi mm



Bantlar

* Isiya payanikli Bant siparis verme sekli;
 EP 1000/4 -1200- 6+3-T3

e EP kord tipi

1000 sandin mukavemeti N/mm

e 4 kat adedi

« 1200 Bant genisligi mm

* 643 Ust ve alt kaplama kaucugu kalinhgr mm
e T3 Sicaklik dayanimi

* Yuksek sicaklikla calisilan yerlerde ve yirtilmaya karsi celik orgulu
(IW) bantlar kullaniimalidir.



Boru Bant Siparis verme sekli

* TUB NP630/2- #300-1000-4+3 DIN X

* TUB Boru bant

* NP Kord tipi

* 300 Cap

* 630 Bandin Mukavemeti N/mm

2 Kat adedi

1000 Bant Genisligi mm

443 Ust ve Alt Kaplama Kaucugu Kalnhg



BANTLARDA EMNIYET
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* Aleve dayanikli Konveyor bantlari EN14973 gerekli testler
e Elektrik iletkenlik testi
* Tambur sirtinme testi ,ateslenme dayanimi

* Yangin yayllma tanimlamasi



Uygulama Alev dayanim | Yiizey Tambur sirtiinmesi H
degerlendirm | dayanimi e BRIS

(1] EN ISO 284 e "biz s6z vermeyiz, ispatiariz!”
gore

Maksimum
tambur isisI

Yoéntem

1 Genel <300 MQ
kullanim,elektrostatik Gerekli degil
bosalmada risk vardir

2A Kategori 1 gibidir ekstra  1x <300 MQ Gerekli degil

kaplama nin )
yanmasindan kuguk agik &

alev vardir

azdir,kord da acik alev

2B 2A gibidir arti risk daha  1,5x ) <300MQ Gerekli degil
vardir &

dogan 1sinmaya bagh

3A 2A gibidir,surtinmeden  2x ) <300 MQ A1 yok onayh Sabit 343N 1 saat yok
zararhdir &

aclk alevden dolayi

3B 3A gibidir kordaki kuguk 2.5x & <300 MQ A1 yok onayli Sabit 343 N 1 saat yok
ekstra risklidir

kaynakli  yanginlardan
kaynaklanan ekstra
yayma riski vardir.ikincil
emniyet ekipmani?

4A Katogori 1 gibidir ,dis  3x ,! <300 MQ Gerekli degil

kaynakli local i1s1 sebebi
ile ekstra zararh

ikincil emniyet
ekkipmani?

4B 4A gibidir.sirtinmeden  3.5x & <300 MQ A1 yok onayli Sabit 343N 1 saat yok

5A 4B gibidirsurtinmeden  1x <300 MQ A2 yok onayh Sabit 343N 2,5 saat yok

kaynakh local 1SI )
artiglarinin daha
yukselmesii sebebi ile

artan risk
ikinci emniyet ekipmani

5B 5A gibidiryanma  4.5x ) <300 MQ A2 yok yok Sabit 343N 2,5 saat yok
kaynakl ekstra risk
ikincil emniyet
ekipmani?

5C 5B gibidir potansiyel 5x ) <300 MQ A2 yok yok Sabit 343N 2,5 saat 400 C
yanici atmosfer igindeki
operasyonlar igin ekstra
risklidir



Yeralti Madenleri Emniyet standardi

kategor

B1

B2

C1

Cc2

EN 1554 :1998 yap1 yiiziinden B2 nin kullanilamadig: yerlerde B1 methodu kullanilabilir.6rnek.Celik kordlu bantlar.

uygulama

Genel kullanim ,zarar
sinirli ve kagmaya
misade eder

Katogori A  gibidir.arti
potansiyel alev alabilen
atmosferlerde.2.ekipmana
gerek yoktur.

Katogori A  gibidir.arti
potansiyel alev alabilen

atmosferlerde.2.ekipmana
gerek vardir
B1 gibidir .arti yanici gaz

veya malzeme
transferi.2.ekipmana
gerek yoktur

B1 gibidir .arti yanici gaz
veya malzeme transferi
ve ekstra yakit
kaynagi.2.ekipmana
gerek vardir

Yiizey dayanimi
EN ISO 284

<300 MQ

<300 MQ

<300 MQ

<300 MQ

<300 MQ

Tambur
,method B2

Alev

yok

yok

yok

yok

yok

surtiinmesi EN1554:1998 | Atesleme EN ISO 340

Yanma

onayli

yok

onayli

yok

onayli

Maksimum

tambur i1sis1 C

Limit yok

450

Limit yok

325

Limit yok

6 adet
numunaesi
kiimesi

s

45

45

45

18/30b

45

test

1 adet
numunaesi
maksimum
S

15

test

15

15

10/15b

15

"biz s6z vermeyiz, ispatlanz!”

Yangin yayma methodu
Ihtiyaglar igcin 8 .maddeye e
bakiniz

EN 12881-1:2005

Metod
A.Eger tamamlanmayan
atesleme elde ediliyorsa metod
B ve C yi kullanin

EN 12881-1:2005 Metod
A.Eger tamamlanmayan
atesleme elde ediliyorsa metod
B ve C yi kullanin

EN 12881-1:2005 Metod
A.Eger tamamlanmayan
atesleme elde ediliyorsa metod
B ve C yi kullanin

EN 12881-1:2005 metod B
veya C

EN 12881-2
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Konveydr Bandi Emniyet Standardi e =

* Yeraltinda kullanilan Solid Woven bantlarda emniyet standardi: TS EN 14973
,C1

* Yeraltinda kullanilan celik kortlu(ST) bantlarda emniyet standardi DIN 15236-
3,C1

* Yerustinde kullanilan EP bantlarinda emniyet standardi DIN 22102

* Yerustinde kullanilan celik kordlu (ST) bantlarda kullanilan emniyet standardi
DIN 22131
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KIO Certificate’s Contitech (Shandong) Engineered
Holder: Rubber Products Company Limited

Hixih industrial park, Yanzhou, Jining, Shandong
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Certification ECM
Mark:

ICQ

Product: Steel Cord Conveyor Belts

Model(s): ST500-ST10000, Width 500-3200(mm);
ST500-ST1600, Width 500-3200(mm);
ST1800-ST3150, Width 650-3200(mm);
ST3500, Width 800-3200(mm);
ST4000-ST4300, Width 1000-3200(mm);
ST7000-ST7500, Width 1200-3200(mm);.
ST8000-ST10000, Width 1400-3200(mm)

- Certif
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H

Verification to: Standard:
EN ISO 15236-3:2017 (V CLASS C1),
EN 14973:2015 (classification C1)

Remark: The product(s) has been verified.on a voluntary basis. The product(s) satisfies the requirements of
the Certification Mark of ECM, in reference to the above listed Standard(s). The above Compliance Mark
can be affixed on the product(s) acceordingly to the ECM regulation about its release and its use. The
regulation can be found at www.entecerma.it. This Certificate of Compliance can be checked for validity
at www.entecerma.it

This verification doesn’t imply assessment of the production of the product(s).

Date of issue 07 December 2020 Expiry date 06 December 2025
Servicimoger Deputy Manager
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Certificate’s Shandong ContiTech Engineered

Klo Holder: Product Co., Ltd.

Hixih industrial park, Yanzhou, Shandong
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Certification ECM
Mark:
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-
O Product: Non pressed PVC belt Solid Woven
U Conveyor Belts
I Model(s): PVC600-2800
-EH-I[[I Verification to: Standard:

EN 14973:2006+A1:2008 (classification C1)

oy

Remark: The product(s) has been verified on a voluntary basis. The product(s) satisfies the requirements of
the Certification Mark of ECM, in reference to the above listed Standard(s). The above Compliance Mark
can be affixed on the product(s) accordingly fo the ECM regulation about its release and its use. The
regulation can be found at www.entecermait. This Certificate of Compliance can be checked for validity
at www.entecerma.it

This verification doesn’'t imply assessment.of the production of the product(s).
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Chief Manager Deputy Manager
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BRITISH STANDARD

Conveyor belts for
use in underground
installations —
Electrical and
flammability safety
requirements

The Ewropean Standard EN 14973;2006 has the status of a
Britieh Standard
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This British Standard is the official English language version of
EN 14973:2006. Tt pmhuy supersedes BS 3289:2005.
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Foreword

This document (EN 14973:2006) has been prepared by CEN /TC 188, “Conveyor bels”, the secretariat of
véhich is held by BSI.

This European Standard shall be given the status of a national standard, either by publication of an identical
Il be

text or by endorsement, at the latest by January 2007, and conflicting national sha at

the latest by January 2007,

This has been prepared under a glven to CEN by the European Commission and the
opean Free Trade A and supp G of EU Directi 98/37/EC and

94/9/EC.

For relatk ip with EU Directive(s), see inf ZA and ZB, which are an integral pan of this

dacument.

These Directives cach require a risk assessment to be made to ensure that the equipment meets the essential
health and safety requirements of the relevant Directive,

The risk, or pfobab!e rate of oceurrence of a hazard and the degrea el harm that the hazard might cause, will
vary dep g upon the parti or site of Dep g upon the risks judged to
be pertinent, the measures taken to ensure a salisfactory level of safely may also vary, Annex A gives
practical guidance on the identification of hazards, subsequent risk assessment and how these can be
addressed.

According to the CEN/CENELEC Internal Regulahons lhe national d; izati of the foll

counbies are bound to imph this P : Austia, Belgium, Cyprus, Czech Republic,

Denmavk Fslonia, Fhiand France, Germany, Greece, Hungary. Iceland, Ireland, ltaly, Latvia, Lithuania,
Ita, No'way. Poland, Porlugal, Romania, Slovakia, Slovenia, Spam Sweden,

swrzenand and United Kingdom.

"biz s6z vermeyiz, ispatlanz!”

EN 14973:2006 (E)

Introduction

This document is a type C slandard as slated in EN 1SO 121001,

The machinery concerned and the extent to which hazards, hazardous situations and events are covered are
indicated in the scope of this document.

When provisions of this type C dard are dllleurll from those which are stated in type A or B slandards the
provisions of this type C take p over the provisions of the other , for
that have been designed and built g to the provi of this type C standard.

The approach taken in this European Standard is to identify the main hazards encountered in underground
conveyng applications and to specify requirements for conveyor Bells that will provide the necessary
operational safety. Three Classes are specified, A, B and C, as definedIn 3.9103.11.
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1 Scope

This European Standard specifes electrical and flammnability safely requirements for conveyor belts intended
for use in underground installations, in the presence of lammable or non-Sammakbile atmospheres .

Conwveyor belts covered by this Eurcpean Standard and intended for use n flaammmable atmospheres are
intended for use on conveyor belt instaliations (machinery in mines). The belt is a component, which will be
incorporated into the conveyor, which is an egquipment of Group |, Category M2, as defined in 3.2.2 of EN
13463-1:2001.

This European Standard is nct applicable ta light conveyar bells as described in EN 873 nor is applicable to
conveyor belts which are manufactured before the date of publi L of this d nent by CEMN.

This European Standard deals with those significant hazards detaited in A 1.

Attention is drawn 1o fumnexes ZA and ZB
NOTE A summary of the reguirements of this European Standard s ghven In Table 1.

2 Normative references

The following referenced documents are indispensable for the applicalion of this document. For dated
references, only the edition cited apples. For undated references, the [ates: edition of the referenced

document (including any amendments) applies.

EN 1050, Safefy of rmachinery — Frinciples for risk assossroont

EN 1554:1998, Conveyor bels — Drenn friction testing

EN 12881-1:200%5, Caonveyor belis — Fire simulation flarmmabiiity testing — Part 1: Fropane burner fests

EN 12881-2, Conveyor bals - Fire sinwulatiosn 1 ity tosting - Parf 2° Large-scalke fire tesf

EN 13463-1:2001, Non-efacirical equipment for potentially explosive atmospheores — Parf 1. Basic meihod and
reguirernents

EN ISO 284, Comrveyor belfs - Elactrical conductivdy - Specification and test method (IS0 284.2003)

EN I1SO 340, Comeycr beks - Laboratcry scale flanmabifly charactevistics - Reguvements and tosft rmelfrod
SO 390.2009)

EN ISO 12100-1:2003, Safely of machinery - Basic corcepls, ganeral principles for design - Part 7: Basic
terminology, methodofogy (SO 127100-7:-2003)

PrEN ISO 15236-3:2005, Steef cord conveyor bells - Part 3 Special safely requivements for bels for use i
wunderground insfalfaticns (ISOVDIS 15236 -32005)

PrEN ISO 227212005, Conrvveyor bells - Specification for rublber or plfastics covered conveayor balXs of textife
construction for undergrowund mining (ISQYDIS 22721.2005)

IEC 60300-3 9, Dependabilly mmanagerment — Part 3- Applhcation guide — Section 9- Risk arralfysis of
fochnoltogical systems
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Table 1 — Summary of safety classes for conveyor belts for underground installations
l cLass ] APPLICATION SURFACE | DRUM FRICTION ( IGNITION FIRE PROPAGATION METHOD
T EN 1554:1992, Method 82" EN 150 340 960 Clauze & for requirements
[ ENISO 224
| i
| Flame | Glow Maximum drum Aggregate of six test Maximum for ]
temperature pieces any one test
plece [
| ! “c s s !
A General use, orly hazard <300 MO No Permited | No limit 45 | 15 | EN 12881-1:2005, Method A, IT
being kmted access and | incom piete ignition achleved, use
means of escape | Method BorC
B1 As Class A plus potentisy =300 MO Ne No 450 45 15 EN 12881-1.2005, Methad A. It
fliammable atmosphere. No | | incomplete igntion achieved, use
secondary devices | [ Method B or €
B2 | AsClass Apluspotentialy | <300 MO Ne | Pemitied No limit 45 15 EN 12881-1:2005, Mathod A If
flammable aimosphere. incompiete ignition achleved, use
With secondary devices MethodBor C
c1 As Class B1 plus S300 MO Ne No 325 18/30° 10015° EN 12831-1:2005, Method B or C |
combustible dust or
material conveyed, No ’
secondary devices I s |
c2 As Class B1 plus =300 M0 No Permitted No lim# 45 15 EN 12881-2
combustisle dust or
material conveyed and
acditional fuel sources. | |
Vith seconcary devices | | |
*EN 1554:1998. Method B1 may be used where Method B2 cannct be used due 10 beit construction, e.g. steel cord belts.

*Velues fallowing tests with covers ane without covers, respectivoly.

0
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EN 14873:2008 (E)
Table 1 — Summary of safety classes for conveyor belts for underground installations
l cLass , APPLICATION SURFACE | DRUM FRICTION [ IGNITION FIRE PROPAGATION METHOD
RESISTANCE EN 1554:1992, Method B2° EN 150 340 See Clause $ for roquirements
| ENISO 224
|
| Flame | Glow Maximum drum Aggregate of six test Maximum for I
temperature pieces any one test
piece |
‘c s s !
A General use, only hazard =300 hMQ No Permited No limit | 15 | en 12881-1:2005, Method A. if
being kmited access and | incom piete ignition achleved, use
means of escape | Method BorC
B1 As Class A plus potentisty <300 MO Ne No 450 45 15 EN 12881-1.2005, Methad A. I
flammable atmosphere. No | | incompilete ignticn achieved. use
secondary devices | | Methad B or &
B2 As Class A plus potentiay | =300 MO No | Pemitted No limit 45 15 EN 12881-1:2005, Mothod A. If
flanmable atmosghere. incompiete igntion achieved. use
With secondary devices tAethod B or ©
c1 As Class B1 plus 5300 MO Ne No 325 18/30° 10015° EN 12831-1:2005, Method Bor C |
combustble dust or
material conveyed, No s
secondary devices + |
c2 As Class B1 plus =300 M0 No Permittad No limi 45 15 EN 12881-2
combustidle dust or
material col and
acditional fuel sources., |
ViAlh seconcary devices | |

*EN 1554:1998. Method B1 may be used where Method
“Values following tests with covers ang without covers,

B2 cannot be used due 16 beit construction, e.g. steel cord belis,
respectivoly.

i0
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Annex A
(normative)

Hazards and risk assessment

A1 ldentification of hazards

Duwring the preparation of this European Standard. the fcecBowing hazards have been identfied as being direcily
related to the use of conveyor belting underground and are in addition to the basic hazard of limited access and
means of escape caused by confined worldng arcas:

a) the buildd-up and discharge of static electricily, which ccould ignite flanunable atmospheres or resull in electric
shaocks to personnel;

b) local heating caused by friction, e.g. a rotating drive and a stalled belk, or a siationary drive and a moving belk
that could ignite the belt or ignite flammable atmospheres or ignite cambustible dusts;

c) ignition of a conveyar beilt by a small heat source such as a naked flame, jammed conveyor belt rollers or belts
rubbing against supports or support struciures; and

d) the propagation of a fire along a belt which has been ignited. This ignition can be caused by a relatively small
localized source such as an overheated failed idler bearning, or by a much larger fire fuelled by cther equupment
or materials in the roadway. The latter becomes increasingly significant at greatet depths, higher rock
temperatures and pressures, longer egress ways and where there is a2 high itr of plast materials
in the roadways.

A.2 Risk assessment

The assessment of risk associated with the use of canveyor beits shall be conducted in accordance with EN 1050
and any risk anaiysis shall be conducted in accordance with IEC 60300-3-9. Guidance on the principles of risk

assessment may be found in EN 1050, Particular altention shall be given to the identific of p tial ignition
sources, i.e. fire or glow from the conveyor bell as described in 5.2.2.2 of EN 13463-1:2001.

The risk assessment shall nderlhfy I:e hazards that need to be addressed as well as their ptobablhty of occurrence
and the severily of cor Q! that are considered most approgriate to this risk assessment can then
be selected.

The risk assessment shall afso take account of any additional hazards that may be present and consider whether
secondary safely measures, in conjunction with, or instead of cerlain test requirements may be needed to provide a
satisfactory operational safety level. For example the level of fire resistance of a conveyor belt considered to be
r v may dep d an wheth secandary safety devices are in use at the intended site of application.

As it is not at present possible to determine absolutely the level of fire resistance that is appropriate to ensure a
safe situation, the importance of applying the results of experience to the risk assessment cannot be
overemphasized. Substantial experience of the safe use of conveyor bells underground is available and this
European Standard makes use of this experience to provide guidance on the reguirements that may be needed for
safe operation.

The hazards listed should not be taken as the only ones affecling operatonal safely. Other aspects, such as health

or environmenial requirements, might have to be considered and these might require additional or altermmative safety
precautions to be employed.

11
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Example of an ignition hazard assessment for a conveyor belt intended for
use in a potentially explosive aimosphere

See Table B_1.

Table B.1 — Example of an igmition hazard assessment

Potential ignition sources

Norrmal
Operation

Faulls that cann
be ignored

Example of measures applied to prevent the
sources becoming effective

Ignition protection
used

Static eleclricity
discharge

Use of sufficiently conductive belting to prevent
charge build up (surface resistance = 3002
wihen tested according to EN I1SO 284)

Jammedfstalled
bel, drive drums
continue to rotate.

Bel has undergone a drum friction test according
to EN 15514,

No secondary safety devices are present on this
installation, hence belt has been selected to
meet the requirements of Class B1 of EN 14973,

EN 13453-1
(user instructions
on belt
replacement)

EN 13463-5
constructional
Safety “c”

Bek idier roller
seizes and is
rubbed by the
Moving conveyor
belt

Wieekly examination is required for signs of
deterioration e.g. abnormal bearing noise, visible
discolouration and overheating.

The conveyor belt meets the reguirements of
Class B1 of EN 14973 for ignition resistance (EN
ISO 340) andfor fire propagation (EN 12881-1).

Friction between
the Lelt and ixed
parts

Selt akgnment montors are fited at the drive
head. These are arranged 1o trip th e drive motor
if misalignment accurs, preventing any
temperature increase.

EN 134631
{user instructions)

and

EN 13463-5
constructional
Safely “c™

ENM 13463-6
Control of ignition l
source “b”

13
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EN 14973:2006 (E)

Relationship between this European Standard and the Essential Requirements of EU
Directive S4/9/EC

This European Standard has been prepared under a mandate given to CEN by the European Commission and the
European Free Trade Association to provide a of to Essential Requirements of the New
Approach Direclive concerning equipment and proleetlve systems intended for use
atmosgheres, B4/A/EC.

in potentially explosve

Once this standard Is cited In the Offcial Journal of the Eurcopean Communilies under that Directive and has been
implemented as a national standard in_al least one Member State, oonpli.gnou wilh the clauses of thus standard
given in Table ZB confers, within the Fmits of the of this standard, pr wption of conformity with the
correspanding Essential Requirements of that Directive and associated EFTA regulahons

Table ZB -

Comespondence between this Eurepean Standard and Directive 94/9/EC

Clause(s)Vsub-clause(s) of this | Essential Requirements (ERs) Qualifying remarks/Motes
EN of Directive 94/0/EC

4 1.0.1,.1.0.2 md 1. 37V' .Gn;o_n hazard assessment

5 o |113ana132 T | Static slectricay

| 5.1.6.2and 6.3 131and1.34 Frictional heating

71 1.1.3.131and 1.3.4 Secondary safety devices in use

B 4 1041.13, 124131 and1.3.4 | Maving combustible

materialfdusts

8.2 113, 12413 1and 134 Fire propagminn {FP)

8.3 N 1.1.3.1.2.4,1.3.1 and 1.3.4 FP + secondary safety devices |

8.4 - 104,1.1.3,1.2.4,1.3.1 and 1.3.4 | FP + adcitional fuel sources |

WARNING — Other requirements and other EU Directives may be applicable to the product(s) falling within the
scope of this standard.

(3]
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