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Giivenlik Komponentleri Test ve
Belgelendirmesinin Temelleri
(Kapi kilitleme tertibati ve Giivenlik Tertibat)

Basics of Testing And Certification of Safety Components

(Door Locking Gear and Safety Gear)

2014/33/AB, Asansor Yonetmeligi, EK-III kisminda asansor
gtivenlik aksamlarinin neler oldugunu tespit etmistir.
Durak (kabin) kapilar kilitleme tertibatlari, asansor
kabininin asir1 hizlanmasini engelleyen tertibatlar, asir1
hizlanmayi sinirlayan tertibatlar, tamponlar, hidrolik gii¢
devrelerine baglanan ve diismeyi 6nleyen giivenlik
tertibatlari, elektronik aksami olan elektrik giivenlik
tertibatlar1 asansorlerde bulunan giivenlik
komponentleridir. S6z konusu komponentlerin yine Asansor
Yonetmeligi eklerinde bulunan metotlara gore test ve
belgelendirilmesi gerekmektedir. Test ve belgelendirmenin
nasil yapilacagini ise EN 81-50 standardi tespit etmektedir.

Bu makalede sizlere EN 81-50 standardi 1s1ginda giivenlik
aksamlarinin belgelendirme temel gerekliliklerini
aciklamaya calisacagim.

Kat ve kabin kapisi kilidinin test ve belgelendirme
asamalari EN 81-50 standardinin 5.2. kisminda detayl bir
sekilde aciklanmaktadir. Ik asamada basvuru sahibi
urtininin teknik dosyasini belgelendirme kurulusuna
inceleme ve onay i¢in sunmaldir. Teknik dosyada kilitleme
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Lift safety components are identified in Annex III of the
Lifts Directive (2014/33/EU). Safety components in lifts include
landing (car) door locking gears, gears that prevent
overspeeding of the lift car, gears that restrict overspeeding,
buffers, safety gear that are connected to hydraulic power
circuits and prevent falling and electric safety gears with
electronic components. These components should be tested
and certified according to the methods specified in the
annexes of the Lifts Directive, and the EN 81-50 standard
determines how to make the testing and certification.

In this article, I will try to explain the basic requirements
for the certification of safety components in light of the EN
81-50 standard.

Testing and certification stages of landing and car door
locks are explained in detail in Section 5.2. of the EN 81-50
standard. In the first stage, the applicant should submit the
technical file of the product to the certification body for
review and approval. The technical file should contain
detailed drawings of the locking gear and electric safety gear,
drawings of the door at minimum and maximum




tertibatinin ve elektrik giivenlik tertibatinin detayh
cizimleri, kapinin minimum ve maksimum 6lciilerde
¢izimleri, kullanilan malzemelere ait detaylar, kilitleme
tertibati ile ilgili mukavemet hesaplari, elektrik devre
semasl, elektronik kart kullaniliyorsa semast, kullaniliyorsa
yazilim dosyalari, montaj ve bakim kilavuzlari, test icin
numune Urin, uygunluk beyani érnedi ve trtiin etiketi
ornegi bulunmalidir.

dimensions, details of materials used, strength calculations
for the locking gear, electrical circuit diagram, diagram of
electronic card (if any), software files (if any), installation and
maintenance guides, sample product for testing, a copy of
declaration of conformity and a copy of the product label.

Lock Drawing

After full review of the technical file is completed, various
mechanical tests and experiments will be conducted on the

Tipik kat kapisi kilitleme cihazi / Typical landing door locking device

Kilit Cizimi

Teknik dosya incelemesi eksiksiz tamamlandiginda
urinde cesitli mekanik ve elektrik test ve deneyler
yapilacaktir. Sirasi ile mekanik deneyler; dayaniklilik
deneyi, statik deney ve dinamik deneydir. Dayaniklilik
deneyinde kap1 kilidi 1.000.000 kez tam ¢evrim
yapilmalidir. Bir ¢evrim kapi kilidinin agcma ve kapama
yoniindeki tam hareketidir. Dayaniklilik deneyinde
elektrik giivenlik tertibat1 da beyan geriliminde ve beyan
akiminin iki kat1 akima maruz birakilarak agma ve
kapama yapmalidir. Elektrik devresine seri bir direng de
bagh olmalidir. Dayaniklilik deneyinde kilit ve gtivenlik
tertibat1 1 dakika icerisinde 60 (+/- %10) cevrim yapmalidir.

Statik deneyde kilidi agmak i¢in bir kisinin kuvvet
uygulayacagi yere en yakin noktaya, kilit agma ydéninde
300 saniye boyunca artarak menteseli/manuel kapilarda
3000N, otomatik kapilarda ise 1000N kuvvet
uygulanmalidir. Dinamik deneyde ise yine kilit agma
yoniinde 0,5 m yiikseklikten 4 kg agirliginda kiitle
dustriilerek etkisi incelenmelidir. Mekanik deneyler
sonunda kapz kilidinin giivenligini olumsuz sekilde

product. Mechanical tests are endurance tests, static tests and
dynamic tests, respectively. In the endurance test, the door
lock should be turned 1,000,000 full cycles. One cycle is the
full movement of the door lock in the locking and unlocking
direction. In the endurance test, the electric safety gear
should also be locked and unlocked by being exposed to a
current twice the rated current at the rated voltage. A resistor
should also be serially connected to the electrical circuit. In
the endurance test, the locking gear and safety gear should
turn 60 cycles (+/-10%) in one minute.

In the static test, a force of 3000 N for hinged/manual
doors and 1000 N for automatic doors should be applied
incrementally for 300 s in the unlocking direction, at the
point closest to the area where a person would apply force to
unlock. In the dynamic test, a mass of 4 kg should be
dropped from a height of 0.5 m in the unlocking direction,
and its impact should be examined. At the end of mechanical
tests, there should not be any abrasions, deformations or
breakages that may negatively affect the safety of the door
lock.

A series of electrical tests should also be applied on the
lock safety gear of the landing and car doors of the lift. First,
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etkileyecek herhangi bir asinma, deformasyon ve kirilma
olmamaldir.

Asansor kat, kabin kapis: kilidi gtivenlik tertibatina bir
dizi elektriksel testler de uygulanmalidir. Oncelikle elektrik
giivenlik devresi aktive oldugunda en az 7 mm mekanik
kilitleme gerceklesmis olmalidir. Devreyi kesme yetenegi
testinde uygulanacak akim ve gerilim elektrik giivenlik
tertibatinin dogru akim veya alternatif akim kontagi
olmasina gore degiskenlik gosterir. Devreyi kesme
deneyinde elektrik devresine seri olarak bir endiiktans ve
diren¢ bagh olmalidir. Deney sirasinda kilit ve kontak 5-10
saniye araliklarla ve normal hizda acilip kapanmali, kontak
en az 0,5 sn olmaldir. Bu a¢ma ve kapama islemi dogru
akim kontaklar icin 20 kez, alternatif akim kontaklar icin
ise 50 kez yapilmalidir. Her iki gerilim tipi kontagi icin
beyan geriliminin %110’u, alternatif akim kontaklari icin
beyan akiminin 11 kati, dogru akim kontaklarinda beyan
akiminin %110°u uygulanmalidir. Diger bir elektriksel deney
olan kacak akim direnci deneyinde elektrik giivenlik
kontaklarina 175V ve 50Hz’lik alternatif akim uygulanir.
Sonrasinda, agiklik ve kacak mesafeleri kontagin IP koruma
seviyesine gore 3 ve 4 mm arasinda degiskenlik gosterir.

Birden fazla panelli kapilarda panelleri birbirine
baglayan tertibatlar kapi kilidinin pargas: olarak kabul
edilir ve s6z konusu tertibatlar da kilit ile ayn1 mekanik
deneylere tabi tutulmaldir. Tim bu testlerin yani sira,
mekanizmadaki makaralar kirildiginda veya hasar
gordiiginde, panellerin diismesini 6énleyen tertibatlarin ve
panel tasiyicilarinm birbirine baglayan baglanti elemanlar:
koptug@u takdirde tasiyicilarin ayrilmasini 6nleyen
tertibatlarin varligi kontrol edilmelidir.

Guivenlik tertibatinin test ve sertifikasyonu ise yine EN
81-50 standardinin 5.3. kisminda aciklanmaktadir. Oncelikle
basvuru sahibi asagidaki bilgi ve verileri belgelendirme
kurulusuna vermelidir: Uriiniin kullanilacag: cevresel
sartlar, Grtintn kullanim 6mrd, yaslanma ve red etme
kriterleri, montaj ve bakim kilavuzlari, giivenlik tertibatinin
ve kavrama ylzeylerinin ¢izimleri, hesaplamalar, minimum
ve maksimum kiitleler (P+Q), maksimum beyan hizi ve
maksimum devreye girme hizi, kullanilan yaylarin bilgileri
ve ozellikleri, giivenlik tertibatinin kullanilabilecegdi ray
tipleri ve Olciileri, yiizeyleri, kullanilan malzemelerin
ozellikleri, detaylari, uygunluk beyani 6rnegi, tirlin etiketi
ornegi ve numune iiriinler. Uriin test ve kontrolleri
baslamadan Once iletilen bilgiler ve veriler belgelendirme
kurulusu tarafindan incelenmeli ve onaylanmalidir. Bu
asama sona ermeden test ve kontrollerin baslatilmamasi
isin do@asinin geregidir.

Teknik dosyanin incelenmesi tamamlanip onaylandiktan
sonra givenlik tertibatinin tipine gére bir dizi kontrol ve
test gerceklestirilmelidir. Test edilecek fren tertibati ani
frenlemeli giivenlik tertibati ise bir tezgah veya hizi
degistirmeyen bir tertibat yardimu ile kilavuz ray fren
tertibatinin arasindan hareket ettirilir. Bu sirada kat edilen

70 elevatorworld.com/tr/turkiye e Mayis - Haziran 2023

Kapi elektrik kontagr aktifken kat kapisi kilidi en az 7 mm devreye girmelidir.

When door electrical contact is active, landing door lock should be
engaged at least 7 mm.

at least 7 mm mechanical locking should be performed when
the safety circuit is activated. The current and voltage to be
applied in the circuit-breaking ability test vary, depending on
whether the electric safety gear has direct or alternating
current switch. In the circuit-breaking test, an inductance
and a resistor should be serially connected to the electrical
circuit. During the test, the lock and switch should be locked
and unlocked at intervals of 5-10 s and at normal speed, and
the switch should be at least .5 s. This locking and unlocking
process should be performed 20 times for direct current
switches and 50 times for alternating current switches. One
hundred and ten percent of the rated voltage for both current
switches should be applied, with a current 11 times the rated
current for alternating current switches, and a current
corresponding to 110% of the rated current for direct current
switches. In the residual current resistance test, which is
another electrical test, an alternating current of 175 V and 50
Hz is applied to electrical safety switches. Later, clearance
and creepage distances vary between 3 and 4 mm, depending
on the IP protection level of the switch.

In the case of doors with multiple panels, gears connecting
the panels are considered as parts of the door lock, and
should be subject to the same mechanical tests with the lock.
In addition to all these tests, the presence of gears that
prevent the panels from falling when the pulleys in the
mechanism are broken or damaged, or of gears that prevent
the carriers from being separated when the connection
elements between panel carriers are disconnected should be
checked.

Testing and certification of the safety gear are also
explained in Section 5.3. of the EN 81-50 standard. First of all,
the applicant should submit the following information and
data to the certification body: environmental conditions for
using the product, useful life of the product, aging and
rejecting criteria, installation and maintenance guides,
drawings of the safety gear and clutch surfaces, calculations,
minimum and maximum masses (P+Q), maximum rated
speed and maximum activation speed, information and




mesafe kuvvetin fonksiyonu olarak bir diyagram seklinde
kaydedilir. Deney sonrasi govde ve kavrama elemanlarinin
sertligi 6l¢tilmeli ve beyan edilen degerler ile
karsilastirilmalidir. Ayrica sekil degisiminin gozlemlendigi
bir diyagram daha elde edilmelidir. Ani frenlemeli giivenlik
tertibatinda musaade edilebilir maksimum kitle asagidaki
sekilde hesaplanir:

- Elastik sinirin asilmamasi durumunda:

(P+Q)1 : Msaade edilebilir kiitle,

K: kuvvet-yol grafiginin altinda kalan alanin integralidir.
gn: Yercekimi ivmesi,

h: serbest diisne mesafesidir.

Serbest diisne mesafesi asagidaki sekilde hesaplanir:

Burada V, asir1 hiz regiilatoriiniin devreye girme hizidir.

4 Elastik sinirin asilmasi durumunda iki hesaplama yapilir
ve daha yiiksek olan kiitle secilebilir.

Burada K, elastik sinirina ulasildigi degere kadarki
alanin integralidir.

K,, maksimum kuvvete karsilik gelen degere kadar
olan alanin integralidir.
Fren Cizimi

Test edilecek fren kaymal tipte ise irtin sahibi testin
hangi kiitle veya kiitleler icin yapilacagini, regilatérin
devreye girme hizini, asilacak kiitleyi bildirmelidir. Test
serbest diisme seklinde yapilmalidir. Bu 6nemli bir
husustur. Test yapilirken, dogrudan veya hesaplama
yontemi veya dolayl olarak, zamanin fonksiyonu olarak
toplam serbest diisme mesafesi ve kilavuz raylardaki
frenleme mesafesi, hiz regtilatéri halati veya benzeri
tertibatin kayma mesafesi, yaylarin toplam hareket
mesafesi 6lciilmelidir, tespit edilmelidir. Ayrica ortalama
frenleme kuvveti ve anlik minimum ve maksimum
frenleme kuvvetleri tespit edilmelidir. Eger kaymal
giivenlik tertibati sadece bir kiitle i¢in (P+Q)1 icin

features of springs used, types and dimensions of rails that
the safety gear can be used, surfaces, features and details of
materials used, a copy of declaration of conformity, a copy of
product label and sample products. Before starting product
tests and controls, the information and data submitted
should be reviewed and approved by the certification body. As
a matter of course, the tests and controls should not be
started without completing this stage.

After the review and approval of the technical file is
completed, a series of controls and tests should be performed,
depending on the type of the safety gear. If the brake to be
tested is emergency braking type, the guide rail is moved
through the brake gear by means of a workbench or
mechanism that does not change the speed. In the meantime,
the distance covered is recorded in a diagram as a function of
force. After the test, the thickness of the body and clutch
elements should be measured and compared with the rated
values. Moreover, another diagram observing deformation
should also be prepared. Maximum permissible mass in
emergency braking type safety gear is calculated as follows:

- If the elastic limit is not exceeded:

(P+Q)1: Permissible mass,

K: Integral of the area falling below the force-distance
graph,

gn: Gravitational acceleration,

h: Free fall distance.

The free fall distance is calculated as follows:

Here, V1 is the activation speed of the overspeed regulator.

¢ If the elastic limit is exceeded, two calculations are made,
and the greater mass can be selected.

Here K1 is the integral of the area up to the value reaching
the elastic limit.
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K2 is the integral of the area up to the value
corresponding to the maximum force.

Brake Drawing

If the brake to be tested is sliding type, the owner of
the product should provide information on the mass(es)
to run the test, activation speed of the regulator and the
mass to be hung. The test should be performed as free
falling. This is an important subject. During the test, the
total free fall distance and braking distance in guide rails,
sliding distance of speed regulator rope or similar
mechanism and total movement distance of springs
should be measured and found out as a function of time
directly, indirectly or through calculations. Moreover, the
average braking force as well as instant minimum and
maximum braking forces should also be determined. If

Tipik bir gtvenlik Tertibati / A typical safety gear

belgelendirilecek ise iireticinin 0,6 gn yavaslama
ivmesini elde etmek i¢cin 6ngérdiigl frenleme kuvvetini
16’ya bolerek tespit ettigi (P+Q)1 kiitle ile 4 test
yapilmalidir. Her testten sonra kavrama elemanlarinin
normal 1silarina dénmesi i¢in beklenmelidir. Her bir test
kilavuz raylarin kullanilmamis kisminda yapilmalidir.
Tek kiitle i¢in belgelendirilecek kaymal: fren tertibatinin
frenleme kuvveti, yapilan 4 testte tespit edilen frenleme
kuvvetinin ortalamasidir. Tespit edilen ortalama frenleme
kuvvetinin 0,6 gn ortalama yavaslama ivmesi i¢in beyan
edilen kuvvetin +/- %25’ten fazla farkli olmamasi gerekir.

Kayma giivenlik tertibati, farkl kiitleler icin
belgelendirilecek ise, iiretici frenleme kuvvetinin
de@isimini ayar parametresine gore gosteren bir
diyagram veya formiilasyon vermelidir. Testler verilen
minimum ve maksimum kiitleler ve tavsiyem ara
degerler icin de testler yapilmasidir. Her kademe i¢in dort
test yapilmali ve testlerde tespit edilen frenleme
kuvvetlerinin ortalamasi frenleme kuvveti olarak kabul
edilmelidir. Olciilen frenleme kuvveti yine beyan
edilenden +/- %25’den fazla farkli olmamalidir.

Tek kiitle icin ve ayarl kademeli frenleme tertibati i¢in
izin verilen kitle (P+Q)1 asagidaki sekilde
hesaplanmaldir.

Formildeki FB yukarida a¢ikladigimiz sekilde
hesaplanan frenleme kuvvetidir.

Fren tertibatinin sertifikasinda miisaade edilen kiutle
(P+Q), veya kademeli kaymal fren ise ayar parametresine
gore kiitle deg@erleri yazili olmalhidir.

Umarim makalem okurlarima bir nebze faydah
olabilmistir. Glivenli giinler dilerim.

the sliding safety gear is certified for one mass only

((P+Q)1), 4 tests should be performed with the (P+Q)1
mass that the manufacturer has found out by dividing the
braking force by 16 — as anticipated to achieve the
deceleration value of 0.6 gn — waiting for the clutch
elements to return to their normal temperature after each
test. Each test should be performed in an unused section of
the guide rail. The braking force of the sliding brake gear to
be certified for a single mass is the average of the braking
forces found out in the four tests performed. The difference
between the determined average braking force and the rated
braking force for average deceleration value of 0.6 gn should
not be more than +/-25%.

If the sliding safety gear is tested for different masses, the
manufacturer should provide a diagram or formulation
showing the change of braking force according to the
adjustment parameter. I recommend that tests are
performed for intermediate values in addition to the
minimum and maximum masses given. Four tests should be
performed for each grade, and the average of braking forces
found out in the tests should be accepted as the final
braking force. The difference between the measured braking
force and the rated braking force should not be more than
+/-25%.

Permissible mass (P+Q)1 for gradually adjusted braking
gear and for a single mass should be calculated as follows:

In the formula, FB is the braking force calculated as
explained above.

Permissible mass (P+Q) or mass values according to
adjustment parameter — in the case of gradually sliding
brakes — should be written in the certificates of brake gears.

I hope my article could be useful for my readers. I wish
you safe days.
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