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Oynak Makarali Rulmanlar

Tasarim ve konfiglirasyon
Oynak Makarali
hatalarindan veya mildeki sehimlerden dolayi eksen

Rulmanlar o6zellikle montaj
kagikliginin olabilecegi uygulamalar i¢in uygundur.
NACHI Oynak Makarali Rulmanlar uygulama tipine ve
rulman biiyiikliigiine baglh olarak birgok farkli tasarimda
ve malzeme konfigiirasyonunda iiretilmektedir.

NACHI Oynak Makarali Rulmanlarda kullanilan
makara, kilavuz bilezigi ve kafes tasarimi icin
asagidaki tabloya bakin. Radyal ve eksenel yiikleri
tastyabilirler.

NACHI

Dikkat

(1) Yiiksek eksenel yiiklii uygulamalar i¢in eksenel
yik (Fa) kesinlikle radyal yiikiin (Fr) 0,6’sim
gecmemelidir. Eksenel yiikiin 0,6 Fr’yi gecmesi

halinde tasarim destegi icin liitfen NACHI
miihendisleri ile temas kurun.
(2) Salinimlt yiiklerin  (6rnegin titresimli elek

uygulamalar1) ya da yiliksek hizlarin séz konusu
oldugu uygulamalarda tasarim destegi icin liitfen
NACHI ile temas kurun.

(3) Cok hafif yiiklii ya da yiiksiiz kosullarda kayma
hareketi meydana gelerek rulmana zarar verebilir.

Bu hasar1 6nlemek i¢in rulmanlarin mutlaka 0,02
Cr’den (temel dinamik yiik degeri) daha biiyiik
yiiklere tabi tutulmasi gerekmektedir.

(4) Dinamik yiik degeri i¢in rulmanin malzeme
katsayis1 dikkate alinmaktadir.

* Bu sadece oynak makarali rulmanlar icin gegerlidir.

Tasarim ve konfigilrasyon

Seri Tip|  Ex EX1 E E2 E AEX AX A2X AX
20,26, -
239 44~'11060 28~40
230 20~ 36 38 ~/1000 20~36 | 38~48
38 ~ /600,

240 24~36 1670,/800 24 ~36

231 20~34 36 ~ /800 20~34 | 36~48

241 22~32 36 ~ /500 22~34

222 05~30 32 32 34 ~68 05~30 32

232 18,20~30| 16,17,19 32~ /600 20~30 | 32~40

213 11~22 |04~10,24 06 ~22

223 08 ~26 28~60 07 ~26 28, 30

Kesit ﬁ : :\TJ : E
Makara Simetrik Simetrik Asimetrik Asimetrik
WL bilezi ic bilezik muhat ig bilezik muha ig bilezik muha
bilezig Asili bilezik I¢ bilezik muhafazasi ¢ bilezik muhafazasi ¢ bilezik muhafazasi

: : Makinede islenmis yliksek Makinede islenmis yliksek Preslenmis yiksek

Kafes Preslenmig gelik dayanimli piring dayaniml piring dayaniml piring




Oynak Makarali Rulmanlar

Yaglama delikleri ve olugu

Yaglama amaciyla Oynak Makarali Rulmanlarin dis
bilezigi iizerinde genellikle yaglama delikleri ve olugu
bulunmaktadir. Baglanti, montaj veya servis kosullarina

Sicakliga dayanikli ruimanlar

NACHI Oynak Makarali Rulmanlar standart olarak 1s1l
dayanim iglemine tabi tutulmaktadir.

Bilezikte yapilacak kiiciik boyut degisiklikleri ile

bagli olarak dig bilezik {izerinde de yaglama delikleri birlikte 200°C’ye  kadar olan sicakliklarda
acilabilir. kullanilabilir.
Yaglama delikleri ve olugu
Dis bilezikteki degisiklikler Sonek Parga Numarasi Ornegi
Yaglama delikleri ve olugu W33 22210E W33
Yaglama delikleri W20 22210E W20
Yaglama delikleri ve olugu Yaglama delikleri
5 Yaglama delikleri Yaglama delikleri
A
¢du $du—
r % N\
J LT o LT
E=3 =3
S —— | | — |
Yaglama deliklerinin ve olugun boyutlari Standart Yaglama Deligi Sayisi
- Seri - ;
Dis bilezik 23900 Digerleri Nominal dis ¢ap D (mm) Yaglama
genisligi B (mm) deligi sayisi
Ustiinde Dahil A du A du Ustiinde Dahil
18 30 7 3 6 3 - 180 4
30 35 8 4 8 3# 180 250 6
35 40 8 4 8 4#2 250 315 6
40 50 1 5 10 4#3 315 400 6
50 65 12 6 1 5#4 400 500 6
65 80 14 8 14 6#5 500 = 8
80 100 18 10 18 8
100 120 24 12 20 10
120 160 28 15 26 12
160 200 35 20 32 15
200 250 40 20 40 20
250 315 45 25 45 20
315 400 50 25 50 25

istisnalar: #1:22308 =4, #2:21315=3, #3:22219, 22220, 23022, 23024 = 5
#4:22317,22318 =6, #5:23036=8



NACHI

Eksen Kacikhgi

Genel servis kosullarinda izin verilen maksimum eksen
kagiklig1 agis1 2°’dir.

Ancak bu ac1 seriye, servis kosullarina ve cevredeki
yapiya bagli olarak degisecektir.

Doniig hiz1 arttikca eksenden kacik rulmanlar daha ¢ok
giiriiltii iretme egilimindedir.

Giriiltii  kisitlamalarindan dolay1r uygulamada bir
rulmandaki maksimum eksenel kaciklik, izin verilen
maksimum kacikliktan ¢ok daha diisiik olabilir.

Konik delikli rulmanlarin montaji

Konik delikli rulmanlarin montaji icin belirli bir
seviyede deneyim ve teknik gerekmektedir.

Konik delikli rulmanlar mil iizerine daima temash
alistirma ile monte edilmektedir.

Mil iizerindeki temasli alistirma miktarini 6lgmek icin
ic bilezigin eksenel yer degistirmesi ya da temash
alisirma nedeniyle radyal i¢ bosluk azalmasi
kullanilabilir. Genel olarak radyal i¢c bosluktaki
azalmanin Olgiilmesi, i¢ bilezigin eksenel yer
degistirmesinin Ol¢iilmesinden daha giivenli bir
yontemdir.

6>
6
Birim: mm
Eksenel yer degistirme )
Nominal delik ¢capi Radyal bosgluk Montaj sonrasi i¢ bosluk 2)
d azalmasl 1:12 Koniklik 1:30 Min.

Ustiinde Dahil Min. Maks. Min. Maks. Min. Maks. Normal C3 C4
24 30 0,015 0,020 0,3 0,35 - - 0,015 0,020 0,035
30 40 0,020 0,025 0,35 0,4 - - 0,015 0,025 0,040
40 50 0,025 0,030 0,34 0,45 - - 0,020 0,030 0,050
50 65 0,030 0,040 0,45 0,6 - - 0,025 0,035 0,055
65 80 0,040 0,050 0,6 0,75 - - 0,025 0,040 0,070
80 100 0,045 0,060 0,7 0,9 1,7 2,2 0,035 0,050 0,080

100 120 0,050 0,070 0,75 11 1,9 2,7 0,050 0,065 0,100
120 140 0,065 0,090 11 1,4 2,7 3,5 0,055 0,080 0,110
140 160 0,075 0,100 1,2 1,6 3,0 4,0 0,055 0,090 0,130
160 180 0,080 0,110 1,3 1,7 3,2 4,2 0,060 0,100 0,150
180 200 0,090 0,130 1,4 2,0 3,5 5,0 0,070 0,100 0,160
200 225 0,100 0,140 1,6 2,2 4,0 5,5 0,080 0,120 0,180
225 250 0,110 0,150 1,7 2,4 4,2 6,0 0,090 0,130 0,200
250 280 0,120 0,170 1,9 2,7 4,7 6,7 0,100 0,140 0,220
280 315 0,130 0,190 2,0 3,0 5,0 75 0,110 0,150 0,240
315 355 0,150 0,210 2,4 3,3 6,0 8,2 0,120 0,170 0,260
355 400 0,170 0,230 2,6 3,6 6,5 9,0 0,130 0,190 0,290
400 450 0,200 0,260 3,1 4,0 7,7 10 0,130 0,200 0,310
450 500 0,210 0,280 3,3 4,4 8,2 1 0,160 0,230 0,350
500 560 0,240 0,320 3,7 5,0 9,2 12,5 0,170 0,250 0,360
560 630 0,260 0,350 4,0 54 10 13,5 0,200 0,290 0,410
630 710 0,300 0,400 4,6 6,2 11,5 15,5 0,210 0,310 0,450
710 800 0,340 0,450 53 7,0 13,3 17,5 0,230 0,350 0,510
800 900 0,370 0,500 57 7.8 14,3 19,5 0,270 0,390 0,570
900 1000 0,410 0,550 6,3 8,5 15,8 21 0,300 0,430 0,640
1000 1120 0,450 0,600 6,8 9,0 17 23 0,320 0,480 0,700
1120 1250 0,490 0,650 7.4 9,8 18,5 25 0,340 0,540 0,770

Not: 1) Degerler dolu mil izerine yapilan montajlar i¢in gecerlidir. Oluklu millerde daha buyiik eksenel yer degistirmelerin uygulanmasi gerekmektedir.

2) Asagidaki durumlarda montaj sonrasi radyal i¢ bosluga dikkat edin.
- Radyal i¢ boslugun tolerans araliginin alt yarisinda olmasi.

- Calistirma sirasinda i¢ bilezik ile dis bilezik arasinda buyiik bir sicaklik farkinin olusmasi.
Montaj sonrasi i¢ bosluk mutlaka bu degerlere esit ya da bu degerlerden yiiksek olmalidir.



Radyal Yataklar Iicin Tolerans Degerleri

ic Bilezik ve Dis Bilezik Genisligi icin Tolerans Degerleri

Silindirik delikli
Nominal rulman Tek diizlemde ortalama delik gapi sapmasi (2 Tek bir delik
delik capi uz Admp 'k ¢api sap 12 ¢apinin sapmasi (2)
d Ads
(mm) Sinif 4
Sinif 0 Sinif 6 Sinif 5 Sinif 4 Cap serisi
0,1,2,3,4
Usttinde Dahil Yiksek Dustk Yiksek Duguk Yuksek Duguk Yuksek Dustk Yuksek Duaguk
0,6'" 25 0 -8 0 -7 0 -5 0 -4 0 -4
2,5 10 0 -8 0 -7 0 -5 0 -4 0 -4
10 18 0 -8 0 -7 0 -5 0 -4 0 -4
18 30 0 -10 0 -8 0 -6 0 -5 0 -5
30 50 0 -12 0 -10 0 -8 0 -6 0 -6
50 80 0 -15 0 -12 0 -9 0 -7 0 -7
80 120 0 -20 0 -15 0 -10 0 -8 0 -8
120 150 0 -25 0 -18 0 -13 0 -10 0 -10
150 180 0 -25 0 -18 0 -13 0 -10 0 -10
180 250 0 -30 0 -22 0 -15 0 -12 0 -12
250 315 0 -35 0 -25 0 -18 - - - -
315 400 0 -40 0 -30 0 -23 - - - -
400 500 0 -45 0 -35 - — — - - —
500 630 0 -50 0 -40 - - - - - -
630 800 0 -75 - - - - - - - -
800 1000 0 -100 — — - — — - - —
1000 1250 0 -125 - - - - - - - -
1250 1600 0 -160 - - - - - - - -
1600 2000 0 -200 - - - - - - - -
Tek bir i¢ bilezik genigliginin ic (ya da dis) bilezik
Nominal rulman (ya da tek bir dis bilezik genigliginin) sapmasi (3) geniglik degisimi
delik capi A Bs (veya ACs) VBs (veya VCs)
Tek rulman Birlesik rulman (4) ic bilezik (ya da o fltzra
(mm) Sinif 0 Sinif 5 Sinif 0 Sinif 5 dis bilezik) (3) E
Sinif 6 Sinif 4 Sinif 6 Sinif 4 Sinif 0 Sinif 6 Sinif 5 Sinif 4
Ustiinde Dahil Yiksek Disik  Yiksek Disik  Yuksek Distk  Yiksek  Dulsik Maks. Maks. Maks. Maks.
06" 25 0 -40 0 -40 - - 0 -250 12 12 5 25
2,5 10 o] -120 0 -40 0 -250 [o] -250 15 15 5 2,5
10 18 [¢] -120 0 -80 o] -250 (0] -250 20 20 5 2,5
18 30 o] -120 (] -120 0 -250 [o] -250 20 20 5 2,5
30 50 0 -120 0 -120 0 -250 [o] -250 20 20 5 3
50 80 (0] -150 0 -150 0 -380 (0] -250 25 25 6 4
80 120 (o] -200 (] -200 0 -380 [o] -380 25 25 7 4
120 150 o] -250 0 -250 0 -500 [o] -380 30 30 8 5
150 180 [¢] -250 0 -250 o] -500 (0] -380 30 30 8 5
180 250 (o] -300 (] -300 0 -500 [o] -500 30 30 10 6
250 315 o] -350 0 -350 0 -500 [o] -500 35 35 13 -
315 400 [¢] -400 0 -400 o] -630 (0] -630 40 40 15 -
400 500 (o] -450 - - - - - - 50 45 — —
500 630 0 -500 - - - - - - 60 50 — -
630 800 0 -750 - - - - - - 70 - - -
800 1000 0 -1000 - - - - - - 80 - - -
1000 1250 o] -1250 - - - - - - 100 - - -
1250 1600 0 -1600 - - - - - - 120 - - -
1600 2000 0 -2000 - - - - — - 140 — - -
Notlar: (1) Bu ¢ap bu gruba dahildir.

2) Silindirik delikli rulmanlar igin gegerlidir.
3) Dis bilezigin genislik sapmasi ve degisimi i¢ bilezigin genislik sapmasi ve degisimi ile aynidir. 4 ve 5 nolu sinif dis bilezik genislik degisimleri sayfa 7'de listelenmistir.
4) Birlesik rulmanlar icin yapilan tek rulman bilezikleri icin gegerlidir.
(5) Sabit bilyal rulmanlar veya egik bilyali rulmanlar gibi radyal bilyali rulmanlar icin gegerlidir.
Hatirlatmalar: Silindirik delik gapinin bu tabloda belirtilen yiiksek sapmasi bilezik yiizeyinden itibaren 1,2 x r (maks.) mesafesi icinde gegerli degildir.



NACHI

Birim: um
rulman
Tek bir radyal diizlemdeki delik ¢api degisimi (2) Ortalama delik gapi degisimi (2) Nominal rulman
Vdp Vdmp dellkdgapl
Sinif 0 Sinif 6 Sinif 5 Sinif 4 (mm)
Cap serileri Cap serileri Cap serileri Cap serileri Sinif0 Simfé  Sinif5  Sinif 4
7,8,9 0,1 2,3,4 7,8,9 0,1 2,3,4 7,89 01234 7,89 01234
Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks. Ustinde Dahil
10 8 6 9 7 5 5 4 4 3 6 5 3 2 0,6 2,5
10 8 6 9 7 5 5 4 4 3 6 5 3 2 2,5 10
10 8 6 9 7 5 5 4 4 3 6 5 3 2 10 18
13 10 8 10 8 6 6 5 5 4 8 6 3 2,5 18 30
15 12 9 13 10 8 8 6 6 5 9 8 4 3 30 50
19 19 11 15 15 9 9 7 7 5 11 9 5 3,5 50 80
25 25 15 19 19 11 10 8 8 6 15 11 5 4 80 120
31 31 19 23 23 14 13 10 10 8 19 14 7 5 120 150
31 31 19 23 23 14 13 10 10 8 19 14 7 5 150 180
38 38 23 28 28 17 15 12 12 9 23 17 8 6 180 250
44 44 26 31 31 19 18 14 — — 26 19 9 — 250 315
50 50 30 38 38 23 23 18 - - 30 23 12 - 315 400
56 56 34 44 44 26 - - - - 34 26 - - 400 500
63 63 38 50 50 30 - - - - 38 30 - - 500 630
- - - - - - - - - - - - - - 630 800
- - - - - - - - - - - - - - 800 1000
- - - - - - - - - - - - - — 1000 1250
- - - - - - - - - - - - - — 1250 1600
- - - - - - - - - - - - - — 1600 2000
Birim: um
K”r”"(’j '“:mi‘” i¢ b.:iffi.gi” Delikli ig bilezik referans b'ﬁa".i"' _‘.‘”’“'“k’“'mta.’:d'.‘{.
radyal eksantrikligi ylizey eksantrikligi Sa ezl yuzey eksantriigl Nominal rulman
Kia Sia (5) delik gapi
d
Sinif 0 Sinif 6 Sinif 5 Sinif 4 Sinif 5 Sinif 4 Sinif 5 Sinif 4 (mm)
Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks. Ustiinde  Dahil
10 5 4 25 7 3 7 3 06" 25
10 6 4 2,5 7 3 7 3 2,5 10
10 7 4 2,5 7 3 7 3 10 18
13 8 4 3 8 4 8 4 18 30
15 10 5 4 8 4 8 4 30 50
20 10 5 4 8 5 8 5 50 80
25 13 6 5 9 5 9 5 80 120
30 18 8 6 10 6 10 7 120 150
30 18 8 6 10 6 10 7 150 180
40 20 10 8 11 7 13 8 180 250
50 25 13 - 13 - 15 — 250 315
60 30 15 - 15 - 20 - 315 400
65 35 - - - - - - 400 500
70 40 - - - - - - 500 630
80 - - - - - - - 630 800
90 - - - - - - - 800 1000
100 - - - - - - - 1000 1250
120 - - - - - - - 1250 1600
140 - - - - - - - 1600 2000




Radyal Yataklar icin Tolerans Degerleri

Dis Bilezik icin Tolerans Degerleri

Rulman
Nominal rulman Tek dizlemde ortalama dis ¢gap sapmasi Tek dis cap sapmasi
dis cap! ADmp ADs
D
(mm) Sinif 4
Sinif 0 Sinif 6 Sinif 5 Sinif 4 N Cap serileri
0,1,2,3,4
Ustiinde  Dahil  Yiiksek Dusuk Yiksek Dustik Yuksek Dustk Yuksek Dusuk Yuksek Dustik
25" 6 0 -8 0 -7 0 -5 0 -4 0 -4
6 18 0 -8 0 -7 0 -5 (0] -4 (0] -4
18 30 0 -9 0 -8 0 -6 0 -5 (0] -5
30 50 0 -11 0 -9 0 -7 (o] -6 o] -6
50 80 0 -13 0 -11 0 -9 (0] -7 (0] -7
80 120 0 -15 (o] -13 (] -10 0 -8 (0] -8
120 150 0 -18 0 -15 0 -11 (o] -9 o] -9
150 180 0 -25 0 -18 0 -13 (0] -10 (0] -10
180 250 0 -30 (o] -20 (] -15 0 -11 [0] -11
250 315 0 -35 (o] -25 0 -18 (o] -13 (o] -13
315 400 0 -40 0 -28 0 -20 (0] -15 (0] -15
400 500 0 -45 0 -33 0 -23 - - - -
500 630 0 -50 (o] -38 0 -28 - - - -
630 800 0 -75 0 -45 0 -35 - - - -
800 1000 0 -100 0 -60 - - - - - -
1000 1250 0 -125 - - - - - - - -
1250 1600 0 -160 - - - - - - - -
1600 2000 0 -200 - - - - - - - -
2000 2500 0 -250 - - - - - - - -
Nominal rulman Rulman dis ¢api Kurulu rulman dig bilezik
dis ¢api Ortalama dis ¢ap degisimi (2) radyal eksantrikligi
D VDmp Kea
(mm) Sinif 0 Sinif 6 Sinif5 Sinif 4 Sinif 0 Sinif 6 Sinif 5 Sinif 4
Ustiinde Dahil Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks.
25" 6 6 5 3 2 15 8 5 3
6 18 6 5 3 2 15 8 5 3
18 30 7 6 3 2,5 15 9 6 4
30 50 8 7 4 3 20 10 7 5
50 80 10 8 5 3,5 25 13 8 5
80 120 11 10 5 4 35 18 10 6
120 150 14 11 6 5 40 20 11 7
150 180 19 14 7 5 45 23 13 8
180 250 23 15 8 6 50 25 15 10
250 315 26 19 9 7 60 30 18 11
315 400 30 21 10 8 70 35 20 13
400 500 34 25 12 - 80 40 23 -
500 630 38 29 14 - 100 50 25 -
630 800 55 34 18 - 120 60 30 —
800 1000 75 45 - - 140 75 - -
1000 1250 - - - - 160 - - -
1250 1600 - - - - 190 - - -
1600 2000 - - - - 220 - - -
2000 2500 - - - - 250 - - -

Notlar: (1) Bu ¢ap bu gruba dahildir.
(2) ic ya da dis emniyet bilezigi olmadan uygulanabilir.
(3) Sabit bilyal ruimanlar veya egik bilyali rulmanlar gibi radyal bilyali ruimanlar igin gegerlidir.
(4) 0 ve 6 nolu sinif dis bilezik genislik degisimleri sayfa 4'de listelenmistir.

Hatirlatmalar: Rulman dis gaplar icin bu tabloda belirtilen diisiik sapma bilezik yiizeyinden itibaren 1,2 x r (maks.) mesafesinden itibaren gegerli degildir.



NACHI

Birim: um
dis capi
Tek bir radyal diizlemdeki dis ¢cap degisimi (2) Nominal rulman
v dis capi
Sinif 0 Sinif 6 Sinif5 Sinif 4 D
Acik rulman Conta - koruyucu halka Acik rulman Conta- koruyucuhalka ~~ Acik rulman Acik ruiman (mm)
Cap serileri rulman Cap serileri rulman Cap serileri Cap serileri
7,8,9 0,1 2,3,4 2,3,4 7,8,9 0,1 2,3,4 0,1,2,3,4 7,8,9 0,1,2,3,4 7,8,9 0,1,2,3,4
Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks. Maks. Ustiinde Dahil
10 8 6 10 9 7 5 9 5 4 4 3 2,5(1) 6
10 8 6 10 9 7 5 9 5 4 4 3 6 18
12 9 7 12 10 8 6 10 6 5 5 4 18 30
14 11 8 16 11 9 7 13 7 5 6 5 30 50
16 13 10 20 14 11 8 16 9 7 7 5 50 80
19 19 11 26 16 16 10 20 10 8 8 6 80 120
23 23 14 30 19 19 11 25 11 8 9 7 120 150
31 31 19 38 23 23 14 30 13 10 10 8 150 180
38 38 23 - 25 25 15 - 15 11 11 8 180 250
44 44 26 - 31 31 19 - 18 14 13 10 250 315
50 50 30 - 35 35 21 - 20 15 15 11 315 400
56 56 34 - 4 41 25 - 23 17 — - 400 500
63 63 38 - 48 48 29 - 28 21 - - 500 630
94 94 55 - 56 56 34 - 35 26 - - 630 800
125 125 75 - 75 75 45 - - - - - 800 1000
- - - - - - - - - — — - 1000 1250
- - - - — - - - - - - - 1250 1600
- - - - - - - - - - - - 1600 2000
- - - - - - - - - - - - 2000 2500
Birim: um
Rulman dig yiizeyinin dis bilezik el il e 6le el _ . O Nominal rulman
referans ylizeyine gére geometrik it B (el Dis bilezik genislik degigimi
egiminin )cliegisyimi %D 9 alin eksantrikligi Sea (3) Ves d|§§apl
Sinif 5 Sinif 4 Sinif5 Sinif 4 Sinif5 Sinif 4 (mm)
Maks. Maks. Maks. Maks. Maks. Maks. Ustiinde Dahil
8 4 8 5 2,5 2,5 2,5(1) 6
8 4 8 5 2,5 2,5 6 8
8 4 8 5 2,5 2,5 18 30
8 4 8 5 2,5 2,5 30 50
8 4 10 6 3 3 50 80
9 5 11 8 4 4 80 120
10 5 13 8 5 5 120 150
10 5 14 8 5 5 150 180
11 7 15 10 7 7 180 250
13 8 18 11 7 7 250 315
13 10 20 13 8 8 315 400
15 - 23 15 - - 400 500
18 - 25 18 500 630
20 - 30 20 - - 630 800
- - - - - - 800 1000
- - - - - - 1000 1250
- - - - - - 1250 1600
- - - - - - 1600 2000
- - - - - - 2000 2500




Konik Delikler icin Toleranslar

Konik Delikler icin Toleranslar

Q
£
d - Nominal rulman delik ¢capi %
di1 : Teorik temel ¢cap N
Konik deligin genis ucu g
koniklik orani 1/12ise  d1 = d+--B S
12 <
koniklik orani 1/30 ise  d1 = d+?% B
Zdmp: Konik deligin dar ucundaki teorik ortalama a i~ — T« =
delik ¢api sapmasi f g t £
Zd1mp: Konik deligin genis ucundaki teorik ortalama S| | S N _ %
delik gapi sapmasi © ® st +
B : Nominal rulman i¢ bilezik genisligi s o
a: Nominal koni agisi (yari koni agisi) N ©
koniklik orani 1/12ise o =2°23'9.4"
=2.38594° B B
=0.041643 rad
koniklik orani 1/30 ise o =0° 57' 17.4" Teorik konik Gercek ortalama caplari sapma
=0.95484° delik degerlerinde olan konik delik
=0.016665 rad
1/12 Konik Delik (0 Nolu Sinif) Birim: um 1/30 Konik Delik (0 Nolu Sinif) Birim: m
Konik deligin dar Tg.'.‘ *l’" ’gdi.a' Konik deligin dar Tg.‘.‘ ‘I’" rgd{?'
Nominal rulman ucundaki teorik Clile'?(m L Nominal rulman ucundaki teorik clljzl'?(m exl
delik boyutu ortalama delik de I“i giz;?i' delik boyutu ortalama delik de I*i gml
d cap! sapmasl 919 52 d ¢api sapmasi e1g 52
i) %) (i) 0%
Admp Ad1mp—Admp Vdp Admp Ad1mp—Admp Vdp
Ustiinde Dahil  Yiksek Disiik Yilksek Distik Maks. Ustiinde Dahil Yiksek Disiik Yilksek Disik Maks.
10 +22 0 +15 0 9 50 80 +15 0 +30 0 19
10 18 +27 0 +18 0 11 80 120 +20 0 +35 0 22
18 30 +33 0 +21 0 13 120 180 +25 0 +40 0 40
30 50 +39 0 +25 0 16 180 250 +30 0 +46 0 46
50 80 +46 0 +30 0 19 250 315 +35 0 +52 0 52
80 120 + 54 0 +35 0 22 315 400 +40 0 +57 0 57
120 180 +63 0 +40 0 40 400 500 +45 0 +63 0 63
180 250 +72 0 +46 0 46 500 630 +50 0 +70 0 70
250 315 + 81 0 +52 0 52
Not: (1) Konik deligin tim radyal diizlemleri icin gecerlidir.
315 400 + 89 0 +57 0 57 (2) Cap serisi 7 ve 8 olan rulmanlar igin gecerli degildir.
400 500 +97 0 +63 0 63
500 630 +110 0 +70 0 70
630 800 +125 0 +80 0 -
800 1000 + 140 0 +90 0 -
1000 1250 +165 0 +105 0 -
1250 1600 +195 0 +125 0 -

Not: (1) Konik deligin tiim radyal diizlemleri i¢in gegerlidir.
(2) Cap serisi 7 ve 8 olan rulmanlar igin gegerli degildir.



NACHI

Ic Bosluk

Silindirik Delikli Oynak Makarali Rulmanlarin Radyal I¢ Boslugu (ISO) Birim: um
Nominal rulman Radyal bosluk
delik capi
d (mm) c2 CN (Normal) C3 C4 C5
Ustiinde Dahil Min. Maks. Min. Maks. Min. Maks. Min. Maks. Min. Maks.
14 18 10 20 20 35 35 45 45 60 60 75
18 24 10 20 20 35 35 45 45 60 60 75
24 30 15 25 25 40 40 55 55 75 75 95
30 40 15 30 30 45 45 60 60 80 80 100
40 50 20 35 35 55 55 75 75 100 100 125
50 65 20 40 40 65 65 90 90 120 120 150
65 80 30 50 50 80 80 110 110 145 145 180
80 100 35 60 60 100 100 135 135 180 180 225
100 120 40 75 75 120 120 160 160 210 210 260
120 140 50 95 95 145 145 190 190 240 240 300
140 160 60 110 110 170 170 220 220 280 280 350
160 180 65 120 120 180 180 240 240 310 310 390
180 200 70 130 130 200 200 260 260 340 340 430
200 225 80 140 140 220 220 290 290 380 380 470
225 250 920 150 150 240 240 320 320 420 420 520
250 280 100 170 170 260 260 350 350 460 460 570
280 315 110 190 190 280 280 370 370 500 500 630
315 355 120 200 200 310 310 410 410 550 550 690
355 400 130 220 220 340 340 450 450 600 600 750
400 450 140 240 240 370 370 500 500 660 660 820
450 500 140 260 260 410 410 550 550 720 720 900
500 560 150 280 280 440 440 600 600 780 780 1000
560 630 170 310 310 480 480 650 650 850 850 1100
630 710 190 350 350 530 530 700 700 920 920 1190
710 800 210 390 390 580 580 770 770 1010 1010 1300
800 900 230 430 430 650 650 860 860 1120 1120 1440
900 1000 260 480 480 710 710 930 930 1220 1220 1570
Konik Delikli Oynak Makarali Rulmanlarin Radyal I¢ Boslugu (1SO) Birim: m
Nominal rulman Radyal bosluk
delik gapi
d (mm) Cc2 CN (Normal) C3 C4 C5

Ustiinde Dahil Min. Maks. Min. Maks. Min. Maks. Min. Maks. Min. Maks.
18 24 15 25 25 35 35 45 45 60 60 75
24 30 20 30 30 40 40 55 55 75 75 95
30 40 25 35 35 50 50 65 65 85 85 105
40 50 30 45 45 60 60 80 80 100 100 130
50 65 40 55 55 75 75 95 95 120 120 160
65 80 50 70 70 95 95 120 120 150 150 200
80 100 55 80 80 110 110 140 140 180 180 230
100 120 65 100 100 135 135 170 170 220 220 280
120 140 80 120 120 160 160 200 200 260 260 330
140 160 920 130 130 180 180 230 230 300 300 380
160 180 100 140 140 200 200 260 260 340 340 430
180 200 110 160 160 220 220 290 290 370 370 470
200 225 120 180 180 250 250 320 320 410 410 520
225 250 140 200 200 270 270 350 350 450 450 570
250 280 150 220 220 300 300 390 390 490 490 620
280 315 170 240 240 330 330 430 430 540 540 680
315 355 190 270 270 360 360 470 470 590 590 740
355 400 210 300 300 400 400 520 520 650 650 820
400 450 230 330 330 440 440 570 570 720 720 910
450 500 260 370 370 490 490 630 630 790 790 1000
500 560 290 410 410 540 540 680 680 870 870 1100
560 630 320 460 460 600 600 760 760 980 980 1230
630 710 350 510 510 670 670 850 850 1090 1090 1360
710 800 390 570 570 750 750 960 960 1220 1220 1500
800 900 440 640 640 840 840 1070 1070 1370 1370 1690

900 1000 490 710 710 930 930 1190 1190 1520 1520 1860




Oynak Makarah Rulmanlar
Delik Capi: 20 ~ 60 mm
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Silindirik delik Konik delik Makinede iglenmis Yag delikli / yag oluklu
piring kafesli (W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak™)
dinamik yiik  statik yuk
degeri degeri
d D B min) Silindirik delik Konik delik crN) Cor (N) ycggasn'fn y:gI%rI:Zn
20 52 15 1,1 21304E 21304EK 47000 33500 11000 14000
52 18 1 22205EX 22205EXK 63000 48000 10500 13000
25 52 18 1 22205AEX 22205AEXK 48500 34500 8900 11000
62 17 1,1 21305E 21305EK 64000 47500 9000 11500
62 20 1 22206EX 22206EXK 84500 65000 8500 11000
30 62 20 1 22206AEX 22206AEXK 68000 48500 7500 9600
72 19 1,1 21306E 21306EK 83000 62500 8000 9500
72 19 1,1 21306AX 21306AXK 73000 50900 6500 8500
72 23 1,1 22207EX 22207EXK 112000 88500 7500 9500
72 23 1,1 22207AEX 22207AEXK 94500 70000 6400 8300
35 80 21 1,5 21307E 21307EK 96000 76000 7000 8500
80 21 1,5 21307AX 21307AXK 89000 63100 6000 7500
80 31 1,5 22307AEX 22307AEXK 145000 107000 6000 7700
80 23 1,1 22208EX 22208EXK 126000 102000 6700 8500
80 23 1,1 22208AEX 22208AEXK 106000 81000 5700 7300
40 90 23 1,5 21308E 21308EK 119000 95500 6000 7500
90 23 1,5 21308AX 21308AXK 116000 84400 5000 6500
90 33 1,5 22308EX 22308EXK 185000 151000 5300 6700
90 33 1,5 22308AEX 22308AEXK 172000 134000 5200 6700
85 23 1,1 22209EX 22209EXK 133000 110000 6000 7500
85 23 1,1 22209AEX 22209AEXK 113000 85500 5300 6800
45 100 25 1,5 21309E 21309EK 150000 124000 5000 6300
100 25 1,5 21309AX 21309AXK 143000 105000 4500 6000
100 36 1,5 22309EX 22309EXK 230000 182000 4500 5600
100 36 1,5 22309AEX 22309AEXK 208000 157000 4700 6100
90 23 1,1 22210EX 22210EXK 142000 122000 5600 7100
90 23 1,1 22210AEX 22210AEXK 119000 93500 4900 6400
50 110 27 2 21310E 21310EK 178000 151000 4500 5600
110 27 2 21310AX 21310AXK 170000 127000 4000 5500
110 40 2 22310EX 22310EXK 280000 235000 4300 5300
110 40 2 22310AEX 22310AEXK 254000 205000 4200 5500
100 25 1,5 22211EX 22211EXK 171000 144000 5300 6700
100 25 1,5 22211AEX 22211AEXK 150000 118000 4500 5700
55 120 29 2 21311EX1 21311EX1K 200000 165000 4500 5600
120 29 2 21311AX 21311AXK 206000 171000 4000 5000
120 43 2 22311EX 22311EXK 325000 263000 3800 4800
120 43 2 22311AEX 22311AEXK 294000 227000 4000 5100
110 28 1,5 22212EX 22212EXK 210000 179000 4800 6000
110 28 1,5 22212AEX 22212AEXK 179000 144000 4100 5200
60 130 31 2,1 21312EX1 21312EX1K 238000 193000 3800 4800
130 31 2,1 21312AX 21312AXK 228000 192000 3500 4500
130 46 2,1 22312EX 22312EXK 390000 330000 3600 4500
130 46 2,1 22312AEX 22312AEXK 340000 275000 3600 4600

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.



NACHI

+ Dinamik denk radyal yik

Pr=XFr+YFa
Fa Fa
= =e = >e
S g /| S 5 X Y X Y
s = s e 1 Y, 0,67 Y,
Yi, Y2 ve e degerleri tablodan alinmistir.
« Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmistir.
Yaglama deliklerinin
?le _!(a_r_lal_l_arlnl_n mj?sijnkelijleeze(z;z) Eksenel yiik faktorii Kiitle (kg) Rulman No.
buyiklakler Sabit Silindirik
Delik  Oluk  Delik da Da a e dfellk - -
capl  genigligi sayisi (min) (maks.) (maks.) Y, Y, Y, (Referans) Silindirik delik Konik delik

do A N
3 6 4 27,0 45,0 1,0 0,31 2,20 3,27 2,15 0,18 21304E 21304EK
3 5 4 30,5 46,5 1,0 0,35 1,91 2,85 1,87 0,19 22205EX 22205EXK
3 5 4 30,5 46,5 1,0 0,43 1,57 2,33 1,58 0,18 22205AEX 22205AEXK
6 6 4 32,0 58,0 1,0 0,28 2,39 3,56 2,34 0,29 21305E 21305EK
3 5 4 35,5 56,5 1,0 0,33 2,04 3,04 2,00 0,30 22206EX 22206EXK
3 5 4 35,5 56,5 1,0 0,40 1,70 2,53 1,66 0,29 22206AEX 22206AEXK
3 5 4 38,0 65,0 1,0 0,27 2,49 3,71 2,43 0,43 21306E 21306EK
3 5 4 38,0 65,0 1,0 0,35 1,95 2,90 1,90 0,43 21306AX 21306AXK
3 6 4 42,0 65,0 1,0 0,32 2,10 3,13 2,06 0,46 22207EX 22207EXK
3 6 4 42,0 65,0 1,0 0,39 1,74 2,60 1,71 0,46 22207AEX 22207AEXK
3 5 4 44,0 71,0 1,5 0,27 2,49 3,71 2,43 0,57 21307E 21307EK
3 5 4 44,0 71,0 1,5 0,33 2,03 3,03 1,99 0,56 21307AX 21307AXK
3 6 4 43,5 71,5 1,56 0,48 1,41 2,10 1,38 0,78 22307AEX 22307AEXK
3 6 4 47,0 73,0 1,0 0,28 2,37 3,53 2,32 0,56 22208EX 22208EXK
3 6 4 47,0 73,0 1,0 0,34 1,99 2,96 1,94 0,56 22208AEX 22208AEXK
3 5 4 50,0 81,0 1,5 0,26 2,55 3,80 2,50 0,78 21308E 21308EK
3 5 4 50,0 81,0 1,5 0,32 2,09 3,11 2,04 0,79 21308AX 21308AXK
4 7 4 48,5 81,5 1,5 0,37 1,83 2,72 1,79 1,07 22308EX 22308EXK
4 7 4 48,5 81,5 1,56 0,43 1,55 2,31 1,54 1,05 22308AEX 22308AEXK
3 6 4 52,0 78,0 1,0 0,26 2,55 3,80 2,50 0,61 22209EX 22209EXK
3 6 4 52,0 78,0 1,0 0,31 2,15 3,21 2,11 0,60 22209AEX 22209AEXK
3 5 4 55,0 92,0 1,5 0,26 2,62 3,90 2,56 1,05 21309E 21309EK
3 5 4 55,0 92,0 1,5 0,31 2,16 3,22 2,11 1,05 21309AX 21309AXK
4 8 4 53,5 91,5 1,56 0,37 1,83 2,72 1,79 1,41 22309EX 22309EXK
4 8 4 53,5 91,5 1,56 0,43 1,57 2,34 1,54 1,41 22309AEX 22309AEXK
3 6 4 57,0 83,0 1,0 0,24 2,79 4,15 2,73 0,65 22210EX 22210EXK
3 6 4 57,0 83,0 1,0 0,29 2,34 3,48 2,28 0,65 22210AEX 22210AEXK
3 5 4 61,0 101,0 2,0 0,25 2,71 4,04 2,65 1,36 21310E 21310EK
3 5 4 61,0 101,0 2,0 0,30 2,24 3,34 2,19 1,36 21310AX 21310AXK
4 8 4 60,0 100,0 2,0 0,36 1,85 2,75 1,81 1,92 22310EX 22310EXK
4 8 4 60,0 100,0 2,0 0,42 1,62 2,42 1,59 1,88 22310AEX 22310AEXK
3 6 4 63,5 91,5 1,5 0,24 2,84 4,23 2,78 0,88 22211EX 22211EXK
3 6 4 63,5 91,5 1,5 0,29 2,34 3,48 2,28 0,89 22211AEX 22211AEXK
3 5 4 65,0 110,0 2,0 0,25 2,71 4,03 2,65 1,70 21311EX1 21311EX1K
3 5 4 65,0 110,0 2,0 0,29 2,32 3,45 2,27 1,77 21311AX 21311AXK
4 8 4 65,0 110,0 2,0 0,36 1,85 2,75 1,81 2,40 22311EX 22311EXK
4 8 4 65,0 110,0 2,0 0,43 1,56 2,33 1,58 2,39 22311AEX 22311AEXK
3 6 4 68,5 101,56 1,56 0,25 2,74 4,08 2,68 1,20 22212EX 22212EXK
3 6 4 68,5 101,56 1,5 0,29 2,29 3,41 2,24 1,22 22212AEX 22212AEXK
3 5 4 72,0 118,0 2,0 0,24 2,78 4,14 2,72 2,10 21312EX1 21312EX1K
3 5 4 72,0 118,0 2,0 0,29 2,36 3,52 2,31 2,19 21312AX 21312AXK
4 8 4 72,0 118,0 2,0 0,36 1,86 2,77 1,82 3,05 22312EX 22312EXK
4 8 4 72,0 118,0 2,0 0,41 1,65 2,46 1,62 3,01 22312AEX 22312AEXK
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Oynak Makarah Rulmanlar
Delik Capi: 65 ~ 95 mm
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Silindirik delik Konik delik Makinede iglenmis Yag delikli / yag oluklu
piring kafesli (W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak'")
dinamik yiik  statik ylk
degeri degeri
d D B (i) Silindirik delik Konik delik Cr (N) Cor (N) y(:gl’:r:fn ylgﬁé'in
120 31 1,5 22213EX 22213EXK 246000 209000 4300 5300
120 31 1,5 22213AEX 22213AEXK 213000 169000 3800 4800
65 140 33 2,1 21313EX1 21313EX1K 270000 232000 3600 4500
140 33 2,1 21313AX 21313AXK 261000 222000 3400 4300
140 48 2,1 22313EX 22313EXK 415000 355000 3200 4000
140 48 2,1 22313AEX 22313AEXK 380000 310000 3300 4300
125 31 1,5 22214EX 22214EXK 257000 220000 4000 5300
125 31 1,5 22214AEX 22214AEXK 225000 185000 3600 4600
70 150 35 2,1 21314EX1 21314EX1K 310000 260000 3200 4000
150 35 2,1 21314AX 21314AXK 305000 268000 3000 4000
150 51 2,1 22314EX 22314EXK 480000 415000 3000 3800
150 51 2,1 22314AEX 22314AEXK 445000 365000 3100 4000
130 31 1,5 22215EX 22215EXK 265000 234000 4000 5000
130 31 1,5 22215AEX 22215AEXK 234000 191000 3400 4400
75 160 37 2,1 21315EX1 21315EX1K 340000 298000 3200 4000
160 37 2,1 21315AX 21315AXK 325000 286000 2900 3700
160 55 2,1 22315EX 22315EXK 550000 475000 2800 3600
160 55 2,1 22315AEX 22315AEXK 495000 415000 2900 3700
140 33 2 22216EX 22216EXK 299000 269000 3600 4500
140 33 2 22216AEX 22216AEXK 279000 230000 3200 4100
140 44,4 2 23216E 23216EK 335000 335000 2200 2900
80 170 39 2,1 21316EX1 21316EX1K 380000 339000 3000 3800
170 39 2,1 21316AX 21316AXK 355000 318000 2800 3500
170 58 2,1 22316EX 22316EXK 595000 520000 2600 3400
170 58 2,1 22316AEX 22316AEXK 550000 465000 2700 3500
150 36 2 22217EX 22217EXK 355000 320000 3400 4300
150 36 2 22217AEX 22217AEXK 310000 260000 2800 3800
150 49,2 2 23217E 23217EK 395000 405000 2100 2700
85 180 41 3 21317EX1 21317EX1K 415000 372000 3000 4000
180 41 3 21317AX 21317AXK 400000 364000 2600 3400
180 60 3 22317EX 22317EXK 665000 585000 2400 3200
180 60 3 22317AEX 22317AEXK 590000 500000 2600 3300
160 40 2 22218EX 22218EXK 410000 375000 3200 4000
160 40 2 22218AEX 22218AEXK 360000 310000 2700 3600
160 52,4 2 23218EX1 23218EX1K 470000 482000 2100 2800
920 190 43 3 21318EX1 21318EX1K 460000 410000 2800 3600
190 43 3 21318AX 21318AXK 460000 416000 2500 3200
190 64 3 22318EX 22318EXK 745000 660000 2400 3000
190 64 3 22318AEX 22318AEXK 690000 585000 2500 3200
170 43 2,1 22219EX 22219EXK 465000 420000 3000 3800
170 43 2,1 22219AEX 22219AEXK 410000 360000 2600 3400
170 55,6 2,1 23219E 23219EK 500000 510000 1900 2400
95 200 45 3 21319EX1 21319EX1K 500000 461000 1800 2300
200 45 3 21319AX 21319AXK 495000 450000 2300 3000
200 67 3 22319EX 22319EXK 815000 725000 2200 2800
200 67 3 22319AEX 22319AEXK 755000 645000 2300 3000

Not: K ya da K30 soneki, konik delidi (1/12 ya da 1/30) ifade etmektedir.



NACHI

+ Dinamik denk radyal yik

Pr=XFr+YFa
Fa Fa
= =e = >e
s S Y X Y X Y
s ® s 1 Y, 0,67 Y.,
Yi, Y2 ve e degerleri tablodan alinmistir.
« Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmistir.
Y06 Kanailarimn pieenet ve pervaz Eksenel yiik faktéri kg Rulman No.
sanacarin tyiikliikleri (mm) iitle (kg)
buyiikltikleri Sabit Silindirik
poi °'-”|k-~- e gl o ra ° Y Y Y, (Rglerg(m) Silindirik delik Konik delik

gggl gen/ls [[e]] SaK‘ISI (min.) (maks.) (maks.) 1 2 0 Hinairi ell oni ell
3 6 4 73,5 11,5 1,5 0,25 2,69 4,00 2,63 1,56 22213EX 22213EXK
3 6 4 73,5 111,5 1,5 0,30 2,26 3,36 2,21 1,60 22213AEX 22213AEXK
3 6 4 77,0 128,0 2,0 0,24 2,83 4,21 2,76 2,60 21313EX1 21313EX1K
3 6 4 77,0 128,0 2,0 0,28 2,40 3,57 2,35 2,69 21313AX 21313AXK
4 8 4 77,0 128,0 2,0 0,34 1,98 2,94 1,93 3,67 22313EX 22313EXK
4 8 4 77,0 128,0 2,0 0,39 1,72 2,55 1,68 3,64 22313AEX 22313AEXK
3 6 4 78,5 116,5 1,5 0,24 2,87 4,27 2,80 1,65 22214EX 22214EXK
3 6 4 78,5 116,5 1,5 0,28 2,39 3,55 2,33 1,69 22214AEX 22214AEXK
3 6 4 82,0 138,0 2,0 0,24 2,84 4,23 2,78 3,10 21314EX1 21314EX1K
3 6 4 82,0 138,0 2,0 0,28 2,45 3,64 2,39 3,30 21314AX 21314AXK
5 10 4 82,0 138,0 2,0 0,34 1,98 2,94 1,93 4,45 22314EX 22314EXK
5 10 4 82,0 138,0 2,0 0,40 1,71 2,54 1,67 4,46 22314AEX 22314AEXK
3 6 4 83,5 121,5 1,5 0,22 3,07 4,58 3,01 1,74 22215EX 22215EXK
3 6 4 83,5 121,5 1,5 0,27 2,51 3,73 2,46 1,76 22215AEX 22215AEXK
3 6 4 87,0 148,0 2,0 0,23 2,87 4,27 2,80 3,80 21315EX1 21315EX1K
3 6 4 87,0 148,0 2,0 0,27 2,50 3,72 2,44 3,95 21315AX 21315AXK
5 10 4 87,0 148,0 2,0 0,35 1,95 2,90 1,91 5,44 22315EX 22315EXK
5 10 4 87,0 148,0 2,0 0,39 1,72 2,56 1,68 5,44 22315AEX 22315AEXK
3 6 4 90,0 130,0 2,0 0,22 3,07 4,58 3,01 2,19 22216EX 22216EXK
3 6 4 90,0 130,0 2,0 0,27 2,51 3,74 2,46 2,24 22216AEX 22216AEXK
4 8 4 90,0 130,0 2,0 0,29 2,35 3,50 2,30 2,95 23216E 23216EK
4 8 4 92,0 158,0 2,0 0,23 2,88 4,29 2,82 4,50 21316EX1 21316EX1K
4 8 4 92,0 158,0 2,0 0,26 2,55 3,80 2,50 4,67 21316AX 21316AXK
5 10 4 92,0 158,0 2,0 0,35 1,95 2,90 1,91 6,42 22316EX 22316EXK
5 10 4 92,0 158,0 2,0 0,38 1,75 2,61 1,72 6,43 22316AEX 22316AEXK
4 7 4 95,0 140,0 2,0 0,22 3,01 4,48 2,94 2,75 22217EX 22217EXK
4 7 4 95,0 140,0 2,0 0,27 2,47 3,67 2,41 2,82 22217AEX 22217AEXK
4 8 4 95,0 140,0 2,0 0,30 2,24 3,34 2,19 3,78 23217E 23217EK
4 8 4 99,0 166,0 2,5 0,23 2,89 4,30 2,83 5,30 21317EX1 21317EX1K
4 8 4 99,0 166,0 2,5 0,26 2,55 3,79 2,49 5,52 21317AX 21317AXK
6 1 4 99,0 166,0 2,5 0,33 2,02 3,00 1,97 7,46 22317EX 22317EXK
6 1 4 99,0 166,0 2,5 0,38 1,78 2,65 1,74 7,47 22317AEX 22317AEXK
4 7 4 100,0 150,0 2,0 0,24 2,79 4,15 2,73 3,50 22218EX 22218EXK
4 7 4 100,0 150,0 2,0 0,28 2,42 3,60 2,36 3,56 22218AEX 22218AEXK
5 10 4 100,0 150,0 2,0 0,32 2,14 3,19 2,09 4,57 23218EX1 23218EX1K
4 8 6 104,0 176,0 2,5 0,23 2,91 4,33 2,84 6,10 21318EX1 21318EX1K
4 8 6 104,0 176,0 2,5 0,26 2,55 3,80 2,50 6,45 21318AX 21318AXK
6 1 6 104,0 176,0 2,5 0,34 2,00 2,98 1,96 8,82 22318EX 22318EXK
6 " 6 104,0 176,0 2,5 0,39 1,73 2,57 1,69 8,91 22318AEX 22318AEXK
5 8 4 107,0 158,0 2,0 0,24 2,76 4,11 2,70 4,24 22219EX 22219EXK
5 8 4 107,0 158,0 2,0 0,28 2,38 3,55 2,33 4,35 22219AEX 22219AEXK
5 10 4 107,0 158,0 2,0 0,30 2,24 3,34 2,19 5,46 23219E 23219EK
4 8 6 109,0 186,0 2,5 0,23 2,92 4,35 2,86 7,10 21319EX1 21319EX1K
4 8 6 109,0 186,0 2,5 0,27 2,54 3,79 2,49 7,44 21319AX 21319AXK
6 12 6 109,0 186,0 2,5 0,33 2,02 3,00 1,97 10,2 22319EX 22319EXK
6 12 6 109,0 186,0 2,5 0,39 1,74 2,59 1,70 10,3 22319AEX 22319AEXK
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Oynak Makarah Rulmanlar
Delik Capi: 100 ~ 120 mm
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Silindirik delik Konik delik Makinede iglenmis Yag delikli / yag oluklu
piring kafesli (W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak'")
dinamik yiik  statik ylk
degeri degeri
d D B (i) Silindirik delik Konik delik Cr (N) Cor (N) y(:gl’:r:fn yZS%.'En
140 30 1,1 23920E 23920EK 197000 233000 2300 3000
150 37 1,5 23020E 23020EK 286000 325000 2200 2800
150 37 1,5 23020AX 23020AXK 267000 298000 2800 3600
165 52 2 23120EX1 23120EX1K 450000 500000 1700 2600
165 52 2 23120AX 23120AXK 450000 538000 2200 3000
180 46 2,1 22220EX 22220EXK 520000 480000 2800 3600
100 180 46 2,1 22220AEX 22220AEXK 465000 410000 2500 3200
180 60,3 2,1 23220EX1 23220EX1K 595000 629000 1900 2500
180 60,3 2,1 23220AX 23220AXK 575000 599000 2100 2800
215 47 3 21320EX1 21320EX1K 580000 524000 1600 2200
215 47 3 21320AX 21320AXK 545000 488000 2200 2800
215 73 3 22320EX 22320EXK 975000 875000 2000 2600
215 73 3 22320AEX 22320AEXK 890000 775000 2200 2800
170 45 2 23022E 23022EK 415000 475000 2000 2400
170 45 2 23022AX 23022AXK 415000 478000 2500 3200
180 56 2 23122EX1 23122EX1K 540000 610000 1800 2400
180 56 2 23122AX 23122AXK 535000 605000 2000 2700
180 69 2 24122EX1 24122EX1K30 633000 743000 1800 2400
180 69 2 24122AX 24122AXK30 620000 654000 1800 2400
200 53 2,1 22222EX 22222EXK 680000 640000 2600 3200
110 200 53 2,1 22222AEX 22222AEXK 605000 550000 2200 2900
200 69,8 2,1 23222EX1 23222EX1K 750000 793000 1700 2200
200 69,8 2,1 23222AX 23222AXK 740000 801000 1900 2500
240 50 3 21322EX1 21322EX1K 675000 635000 1400 1900
240 50 3 21322AX 21322AXK 655000 601000 2000 2500
240 80 3 22322EX 22322EXK 1150000 1040000 1900 2400
240 80 3 22322AEX 22322AEXK 1150000 940000 2000 2500
180 46 2 23024E 23024EK 430000 515000 1800 2200
180 46 2 23024AX 23024AXK 430000 516000 2300 3000
180 60 2 24024EX1 24024EX1K30 540000 683000 1700 2300
180 60 2 24024AX 24024AXK30 540000 627000 1700 2300
200 62 2 23124EX1 23124EX1K 675000 720000 1600 2200
200 62 2 23124AX 23124AXK 645000 734000 1800 2400
200 80 2 24124EX1 24124EX1K30 815000 970000 1600 2200
120 200 80 2 24124AX 24124AXK30 780000 850000 1600 2200
215 58 2,1 22224EX 22224EXK 785000 765000 2400 3000
215 58 2,1 22224AEX 22224 AEXK 700000 650000 2100 2700
215 76 2,1 23224EX1 23224EX1K 860000 956000 1500 2100
215 76 2,1 23224AX 23224AXK 860000 962000 1700 2300
260 55 3 21324E 21324EK 790000 765000 1300 1600
260 86 3 22324EX 22324EXK 1250000 1130000 1700 2200
260 86 3 22324AEX 22324AEXK 1180000 1040000 1800 2300

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.



NACHI

+» Dinamik denk radyal yik
Pr=XFr+YFa
Fa Fa
= =e = >e
S g /| S 5 X Y X Y
s ® s e 1 Y, 0,67 Y,
Yi, Y2 ve e degerleri tablodan alinmistir.
« Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmistir.
Ye0e Kanailarimn pjeenet ve pervaz Eksenel yiik faktéri  kiitle (k Rulman No.
biytidakleri tydikliikleri (mm) Sabit Slilli: d(irisll()
2:”:( e%lil;ri'i s[;elli; o e ra ° Y Y Y (Rglerg(m) Silindirik delik Konik delik
dg g A i say (min.)  (maks.) (maks.) 1 2 0
3 8 4 107,0 133,0 1,0 0,20 3,42 5,08 3,34 1,46 23920E 23920EK
4 7 4 117,0 141,0 1,5 0,22 3,01 4,48 2,94 2,33 23020E 23020EK
4 7 4 117,0 141,0 1,5 0,26 2,64 3,93 2,58 2,40 23020AX 23020AXK
5 9 4 110,0 155,0 2,0 0,29 2,33 3,47 2,28 4,49 23120EX1 23120EX1K
5 9 4 110,0 155,0 2,0 0,34 1,98 2,94 1,93 4,70 23120AX 23120AXK
5 8 4 112,0 168,0 2,0 0,25 2,74 4,08 2,68 5,10 22220EX 22220EXK
5 8 4 112,0 168,0 2,0 0,29 2,37 3,52 2,31 5,24 22220AEX 22220AEXK
5 10 4 112,0 168,0 2,0 0,32 2,09 3,11 2,04 6,76 23220EX1 23220EX1K
5 10 4 112,0 168,0 2,0 0,36 1,88 2,80 1,84 6,88 23220AX 23220AXK
4 8 6 114,0 201,0 2,5 0,22 3,02 4,49 2,95 8,70 21320EX1 21320EX1K
4 8 6 114,0 201,0 2,5 0,26 2,62 3,91 2,57 9,06 21320AX 21320AXK
6 12 6 114,0 201,0 2,5 0,35 1,95 2,90 1,91 13,1 22320EX 22320EXK
6 12 6 114,0 201,0 2,5 0,39 1,72 2,57 1,69 13,2 22320AEX 22320AEXK
5 9 4 120,0 160,0 2,0 0,24 2,84 4,23 2,78 3,84 23022E 23022EK
5 9 4 120,0 160,0 2,0 0,28 2,42 3,61 2,37 3,90 23022AX 23022AXK
5 9 4 120,0 170,0 2,0 0,29 2,36 3,51 2,31 5,70 23122EX1 23122EX1K
5 9 4 120,0 170,0 2,0 0,33 2,04 3,03 1,99 5,80 23122AX 23122AXK
6 1 4 120,0 170,0 2,0 0,37 1,84 2,74 1,80 6,89 24122EX1 24122EX1K30
6 1 4 120,0 170,0 2,0 0,37 1,80 2,69 1,76 6,85 24122AX 24122AXK30
5 10 6 122,0 188,0 2,0 0,26 2,64 3,93 2,58 7,36 22222EX 22222EXK
6 10 6 122,0 188,0 2,0 0,29 2,31 3,44 2,26 7,53 22222AEX 22222AEXK
6 1 6 122,0 188,0 2,0 0,34 1,99 2,96 1,94 9,60 23222EX1 23222EX1K
6 " 6 122,0 188,0 2,0 0,38 1,78 2,65 1,74 10,0 23222AX 23222AXK
4 8 6 124,0 226,0 2,5 0,21 3,19 4,75 3,12 11,6 21322EX1 21322EX1K
4 8 6 124,0 226,0 2,5 0,24 2,78 4,14 2,72 12,2 21322AX 21322AXK
6 12 6 124,0 226,0 2,5 0,33 2,03 3,02 1,98 18,1 22322EX 22322EXK
6 12 6 124,0 226,0 2,5 0,38 1,77 2,63 1,73 18,2 22322AEX 22322AEXK
5 9 4 130,0 170,0 2,0 0,23 2,95 4,39 2,89 4,20 23024E 23024EK
5 9 4 130,0 170,0 2,0 0,27 2,52 3,76 2,47 4,20 23024AX 23024AXK
5 9 4 130,0 170,0 2,0 0,30 2,23 3,32 2,18 5,36 24024EX1 24024EX1K30
5 9 4 130,0 170,0 2,0 0,31 2,21 3,29 2,16 5,26 24024AX 24024AXK30
5 9 6 130,0 190,0 2,0 0,29 2,34 3,49 2,29 7,90 23124EX1 23124EX1K
5 9 6 130,0 190,0 2,0 0,34 2,00 2,99 1,96 8,10 23124AX 23124AXK
6 1 6 130,0 190,0 2,0 0,38 1,78 2,65 1,74 10,1 24124EX1 24124EX1K30
6 " 6 130,0 190,0 2,0 0,39 1,73 2,58 1,69 9,90 24124AX 24124AXK30
5 10 6 132,0 203,0 2,0 0,26 2,60 3,87 2,54 9,28 22224EX 22224EXK
5 10 6 132,0 203,0 2,0 0,30 2,28 3,40 2,23 9,35 22224AEX 22224 AEXK
6 13 6 132,0 203,0 2,0 0,34 1,97 2,94 1,93 12,0 23224EX1 23224EX1K
6 13 6 132,0 203,0 2,0 0,39 1,73 2,57 1,69 12,3 23224AX 23224AXK
5 12 6 134,0 246,0 2,5 0,21 3,17 4,72 3,10 15,3 21324E 21324EK
8 14 6 134,0 246,0 2,5 0,33 2,03 3,02 1,98 22,6 22324EX 22324EXK
8 14 6 134,0 246,0 2,5 0,38 1,77 2,64 1,73 22,2 22324AEX 22324AEXK




Oynak Makarah Rulmanlar
Delik Capi: 130 ~ 150 mm
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Silindirik delik Konik delik Makinede iglenmis Yag delikli / yag oluklu
piring kafesli (W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak'")
dinamik yiik  statik ylk
degeri degeri
d D B (min) Silindirik delik Konik delik crN) Cor (N) yggel;:fn ylgéﬁin
180 37 1,5 23926E 23926EK 284000 355000 1800 2300
200 52 2 23026E 23026EK 555000 660000 1700 2000
200 52 2 23026AX 23026AXK 560000 664000 2100 2700
200 69 2 24026EX1 24026EX1K30 710000 900000 1600 2100
200 69 2 24026AX 24026AXK30 680000 803000 1600 2100
210 64 2 23126EX1 23126EX1K 690000 799000 1500 2000
210 64 2 23126AX 23126AXK 705000 827000 1700 2200
130 210 80 2 24126EX1 24126EX1K30 840000 1030000 1500 2000
210 80 2 24126AX 24126AXK30 815000 918000 1500 2000
230 64 3 22226EX 22226EXK 910000 915000 2200 2600
230 64 3 22226AEX 22226AEXK 815000 765000 1900 2500
230 80 3 23226EX1 23226EX1K 980000 1090000 1400 1900
230 80 3 23226AX 23226AXK 965000 1070000 1600 2100
280 93 4 22326EX 22326EXK 1450000 1340000 1300 1700
280 93 4 22326AEX 22326AEXK 1370000 1220000 1700 2200
190 37 1,5 23928AX 23928AXK 345000 466000 1700 2200
210 53 2 23028E 23028EK 585000 710000 1600 1900
210 53 2 23028AX 23028AXK 580000 711000 2000 2600
210 69 2 24028EX1 24028EX1K30 720000 920000 1500 2000
210 69 2 24028AX 24028AXK30 720000 819000 1500 2000
225 68 2,1 23128EX1 23128EX1K 790000 940000 1400 1900
225 68 2,1 23128AX 23128AXK 790000 934000 1500 2100
140 225 85 2,1 24128EX1 24128EX1K30 950000 1180000 1400 1900
225 85 2,1 24128AX 24128AXK30 930000 1030000 1400 1900
250 68 3 22228EX 22228EXK 1050000 1030000 1400 1700
250 68 3 22228AEX 22228AEXK 945000 890000 1800 2300
250 88 3 23228EX1 23228EX1K 1130000 1290000 1300 1700
250 88 3 23228AX 23228AXK 1120000 1270000 1500 1900
300 102 4 22328E 22328EK 1540000 1520000 1100 1500
300 102 4 22328A2X 22328A2XK 1560000 1540000 1500 2000
210 45 2 23930AX 23930AXK 465000 622000 1600 2000
225 56 2,1 23030E 23030EK 640000 790000 1400 1800
225 56 2,1 23030AX 23030AXK 640000 791000 1800 2400
225 72 2,1 24030EX1 24030EX1K30 815000 1060000 1400 1800
225 75 2,1 24030AX 24030AXK30 815000 924000 1400 1800
250 80 2,1 23130EX1 23130EX1K 1000000 1230000 1300 1700
250 80 2,1 23130AX 23130AXK 1030000 1310000 1400 1900
150 250 100 2,1 24130EX1 24130EX1K 1230000 1520000 1300 1700
250 100 2,1 24130AX 24130AXK30 1120000 1340000 1300 1700
270 73 3 22230EX 22230EXK 1200000 1200000 1300 1600
270 73 3 22230AEX 22230AEXK 1060000 1020000 1600 2100
270 96 3 23230EX1 23230EX1K 1340000 1540000 1200 1600
270 96 3 23230AX 23230AXK 1320000 1530000 1300 1800
320 108 4 22330E 22330EK 1770000 1740000 1100 1400
320 108 4 22330A2X 22330A2XK 1720000 1710000 1400 1900

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.



NACHI

+ Dinamik denk radyal yik
Pr=XFr+YFa
Fa Fa
= =e = >e
s S /| S 5 X Y X Y
s ® s 1 Y, 0,67 Y,
Yi, Y2 ve e degerleri tablodan alinmistir.
« Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmistir.
Yaglama deliklerinin
?Ie 'I_(apal'l_anm_n m&zﬁ&x;ﬁim% Eksenel yiik faktori Kiitle (kg) Rulman No.
byiikltikleri Sabit Silindirik
Delk  Oluk  Delk 4 Da " e delik S o
capl genisligi sayisi ) (e (G Y, Y, Y, (Referans) Silindirik delik Konik delik
do A N
4 8 4 138,5 171,5 1,5 0,18 3,66 5,46 3,58 2,87 23926E 23926EK
5 10 6 140,0 190,0 2,0 0,24 2,87 4,27 2,80 6,14 23026E 23026EK
5 10 6 140,0 190,0 2,0 0,27 2,50 3,72 2,44 6,10 23026AX 23026AXK
6 1 6 140,0 190,0 2,0 0,32 2,14 3,18 2,09 7,93 24026EX1 24026EX1K30
6 1 6 140,0 190,0 2,0 0,33 2,04 3,04 2,00 7,77 24026AX 24026AXK30
5 9 6 140,0 200,0 2,0 0,28 2,42 3,61 2,37 8,60 23126EX1 23126EX1K
5 9 6 140,0 200,0 2,0 0,30 2,25 3,34 2,20 8,90 23126AX 23126AXK
6 1 6 140,0 200,0 2,0 0,36 1,90 2,83 1,86 10,7 24126EX1 24126EX1K30
6 1 6 140,0 200,0 2,0 0,37 1,83 2,72 1,79 10,5 24126AX 24126AXK30
5 10 6 144,0 216,0 2,5 0,26 2,55 3,80 2,50 11,6 22226EX 22226EXK
5 10 6 144,0 216,0 2,5 0,30 2,22 3,30 2,17 11,6 22226AEX 22226AEXK
6 13 6 144,0 216,0 2,5 0,33 2,05 3,05 2,00 14,2 23226EX1 23226EX1K
6 13 6 144,0 216,0 2,5 0,38 1,78 2,65 1,74 14,5 23226AX 23226AXK
8 16 6 148,0 262,0 3,0 0,33 2,03 3,02 1,98 28,4 22326EX 22326EXK
8 16 6 148,0 262,0 3,0 0,38 1,77 2,64 1,73 27,3 22326AEX 22326AEXK
4 7 6 148,5 181,5 1,5 0,18 3,79 5,65 3,71 3,13 23928AX 23928AXK
5 10 6 150,0 200,0 2,0 0,23 2,98 4,44 2,91 6,61 23028E 23028EK
5 10 6 150,0 200,0 2,0 0,25 2,75 4,10 2,69 6,70 23028AX 23028AXK
6 1 6 150,0 200,0 2,0 0,30 2,28 3,39 2,23 8,40 24028EX1 24028EX1K30
6 11 6 150,0 200,0 2,0 0,31 2,15 3,20 2,10 8,22 24028AX 24028AXK30
6 1 6 152,0 213,0 2,0 0,28 2,45 3,65 2,40 10,5 23128EX1 23128EX1K
6 1 6 152,0 213,0 2,0 0,30 2,27 3,37 2,22 10,8 23128AX 23128AXK
8 14 6 152,0 213,0 2,0 0,36 1,87 2,79 1,83 13,0 24128EX1 24128EX1K30
8 14 6 152,0 213,0 2,0 0,36 1,87 2,79 1,83 12,7 24128AX 24128AXK30
6 12 6 154,0 236,0 2,5 0,26 2,60 3,87 2,54 13,9 22228EX 22228EXK
6 12 6 154,0 236,0 2,5 0,30 2,26 3,37 2,21 14,8 22228AEX 22228AEXK
8 15 6 154,0 236,0 2,5 0,34 1,99 2,96 1,95 18,8 23228EX1 23228EX1K
8 16 6 154,0 236,0 2,5 0,38 1,78 2,65 1,74 19,3 23228AX 23228AXK
10 22 6 158,0 282,0 3,0 0,37 1,82 2,72 1,78 35,9 22328E 22328EK
10 22 6 158,0 282,0 3,0 0,40 1,69 2,52 1,65 34,5 22328A2X 22328A2XK
5 9 6 200,0 160,0 2,0 0,20 3,44 5,12 3,36 5,01 23930AX 23930AXK
5 1 6 162,0 213,0 2,0 0,22 3,04 4,53 2,97 8,01 23030E 23030EK
5 1 6 162,0 213,0 2,0 0,24 2,79 4,16 2,73 8,20 23030AX 23030AXK
6 1 6 162,0 213,0 2,0 0,30 2,23 3,32 2,18 10,5 24030EX1 24030EX1K
6 11 6 162,0 213,0 2,0 0,32 2,10 3,13 2,06 10,4 24030AX 24030AXK30
6 13 6 162,0 238,0 2,0 0,30 2,24 3,34 2,19 16,2 23130EX1 23130EX1K
6 13 6 162,0 238,0 2,0 0,35 1,95 2,91 1,91 16,7 23130AX 23130AXK
8 14 6 162,0 238,0 2,0 0,38 1,77 2,64 1,73 19,6 24130EX1 24130EX1K
8 14 6 162,0 238,0 2,0 0,38 1,76 2,62 1,72 19,5 24130AX 24130AXK30
6 14 6 164,0 256,0 2,5 0,25 2,69 4,00 2,63 18,9 22230EX 22230EXK
6 14 6 164,0 256,0 2,5 0,29 2,30 3,42 2,25 18,1 22230AEX 22230AEXK
8 15 6 164,0 256,0 2,5 0,34 1,96 2,93 1,92 24,2 23230EX1 23230EX1K
8 15 6 164,0 256,0 2,5 0,40 1,70 2,53 1,66 24,8 23230AX 23230AXK
10 22 6 168,0 302,0 3,0 0,37 1,82 2,70 1,78 43,3 22330E 22330EK
10 22 6 168,0 302,0 3,0 0,40 1,67 2,49 1,63 41,5 22330A2X 22330A2XK




Oynak Makarah Rulmanlar
Delik Capi: 160 ~ 170 mm
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Silindirik delik Konik delik Makinede iglenmis Yag delikli / yag oluklu
piring kafesli (W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak'")
dinamik yiik  statik ylk
degeri degeri
d D B (mn) Silindirik delik Konik delik crN) Gor (N) yg;‘l’:r:fn yzgg:gn
220 45 2 23932AX 23932AXK 475000 649000 1500 1900
240 60 2,1 23032E 23032EK 735000 915000 1300 1700
240 60 2,1 23032AX 23032AXK 735000 917000 1700 2200
240 80 2,1 24032EX1 24032EX1K30 950000 1280000 1300 1700
240 80 2,1 24032AX 24032AXK30 915000 1110000 1300 1700
270 86 2,1 23132EX1 23132EX1K 1180000 1430000 1200 1600
270 86 2,1 23132AX 23132AXK 1200000 1460000 1300 1700
160 270 109 2,1 24132EX1 24132EX1K30 1450000 1810000 1200 1600
270 109 2,1 24132AX 24132AXK30 1340000 1610000 1200 1600
290 80 3 22232E 22232EK 1230000 1330000 1200 1500
290 80 3 22232E2 22232E2K 1230000 1320000 1200 1600
290 80 3 22232A2X 22232A2XK 1210000 1300000 1500 2000
290 104 3 23232E 23232EK 1500000 1710000 900 1200
290 104 3 23232A2X 23232A2XK 1460000 1650000 1300 1600
340 114 4 22332E 22332EK 1950000 1950000 1100 1300
230 45 2 23934AX 23934AXK 490000 691000 1400 1800
260 67 2,1 23034E 23034EK 880000 1080000 1200 1600
260 67 2,1 23034AX 23034AXK 880000 1080000 1600 2100
260 90 2,1 24034EX1 24034EX1K 1120000 1480000 1200 1600
260 90 2,1 24034AX 24034AXK30 1030000 1320000 1200 1600
170 280 88 2,1 23134EX1 23134EX1K 1260000 1530000 1100 1500
280 88 2,1 23134AX 23134AXK 1260000 1500000 1200 1500
280 109 2,1 24134AX 24134AXK30 1360000 1650000 1100 1500
310 86 4 22234E 22234EK 1390000 1510000 1100 1300
310 110 4 23234E 23234EK 1720000 1970000 900 1200
310 110 4 23234A2X 23234A2XK 1680000 1910000 1200 1500
360 120 4 22334E 22334EK 2150000 2200000 1000 1200

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.



NACHI

+ Dinamik denk radyal yik

Pr=XFr+YFa
Fa Fa
= =e = >e
s S /| S 5 X Y X Y
s ® s 1 Y, 0,67 Y.,
Yi, Y2 ve e degerleri tablodan alinmistir.
« Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmistir.
Ye0e Kanailarmn pienet ve pervaz Eksenel yiik faktéri kiitle (k Rulman No.
biiyiklkler tiyiikliikleri (mm) — Slilli:d(irigll()
D:mf ecr)1|iuri'i s[;elui; e e ra ° Y Y Y (Rglerleli(nS) Silindirik delik Konik delik
gdg g A§ g l}\ll (min.)  (maks.) (maks.) 1 2 0
5 10 6 170,0 210,0 2,0 0,19 3,60 5,37 3,52 5,29 23932AX 23932AXK
5 1 6 172,0 228,0 2,0 0,22 3,01 4,48 2,94 9,74 23032E 23032EK
5 1 6 172,0 228,0 2,0 0,24 2,79 4,16 2,73 9,90 23032AX 23032AXK
6 1 6 172,0 228,0 2,0 0,30 2,24 3,34 2,19 12,7 24032EX1 24032EX1K30
6 1 6 172,0 228,0 2,0 0,32 2,12 3,15 2,07 12,4 24032AX 24032AXK30
8 16 6 172,0 258,0 2,0 0,30 2,22 3,30 2,17 20,5 23132EX1 23132EX1K
8 16 6 172,0 258,0 2,0 0,34 1,96 2,91 1,91 21,2 23132AX 23132AXK
10 17 6 172,0 258,0 2,0 0,39 1,74 2,59 1,70 25,5 24132EX1 24132EX1K30
10 17 6 172,0 258,0 2,0 0,39 1,74 2,59 1,70 25,5 24132AX 24132AXK30
6 14 6 174,0 276,0 2,5 0,26 2,57 3,83 2,52 23,7 22232E 22232EK
6 14 6 174,0 276,0 2,5 0,28 2,37 3,53 2,32 24,0 22232E2 22232E2K
6 14 6 174,0 276,0 2,5 0,31 2,20 3,27 2,15 23,8 22232A2X 22232A2XK
10 22 6 174,0 276,0 2,5 0,37 1,82 2,71 1,78 30,4 23232E 23232EK
10 22 6 174,0 276,0 2,5 0,39 1,72 2,56 1,68 30,7 23232A2X 23232A2XK
10 22 6 178,0 322,0 3,0 0,36 1,85 2,75 1,81 51,4 22332E 22332EK
5 10 6 180,0 220,0 2,0 0,18 3,78 5,63 3,70 5,58 23934AX 23934AXK
6 13 6 182,0 248,0 2,0 0,23 2,89 4,31 2,83 13,1 23034E 23034EK
6 13 6 182,0 248,0 2,0 0,27 2,51 3,74 2,45 13,1 23034AX 23034AXK
8 14 6 182,0 248,0 2,0 0,32 2,11 3,15 2,07 17,3 24034EX1 24034EX1K
8 14 6 182,0 248,0 2,0 0,34 2,00 2,97 1,95 17,0 24034AX 24034AXK30
8 16 6 182,0 268,0 2,0 0,29 2,30 3,43 2,25 21,6 23134EX1 23134EX1K
8 16 6 182,0 268,0 2,0 0,34 2,01 3,00 1,97 22,2 23134AX 23134AXK
10 17 6 182,0 268,0 2,0 0,37 1,82 2,70 1,78 26,4 24134AX 24134AXK30
8 18 6 188,0 292,0 3,0 0,29 2,33 3,47 2,28 30,0 22234E 22234EK
10 22 6 188,0 292,0 3,0 0,36 1,85 2,75 1,81 37,0 23234E 23234EK
10 22 6 188,0 292,0 3,0 0,39 1,71 2,54 1,67 37,6 23234A2X 23234A2XK
10 22 6 188,0 342,0 3,0 0,36 1,85 2,75 1,81 60,6 22334E 22334EK
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Oynak Makarah Rulmanlar
Delik Capi: 180 ~ 220 mm
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Silindirik delik Konik delik Yag delikli / yag oluklu
(W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak'")
dinamik yiik  statik ylk
degeri degeri
d D B (mn) Silindirik delik Konik delik crN) Gor (N) y(:;‘f:r:fn yzgg:gn

250 52 2 23936AX 23936AXK 665000 939000 1300 1700
280 74 2,1 23036E 23036EK 1070000 1330000 1200 1500
280 74 2,1 23036AX 23036AXK 1040000 1280000 1500 1900
280 100 2,1 24036EX1 24036EX1K 1330000 1760000 1100 1400
280 100 2,1 24036AX 24036AXK30 1230000 1580000 1100 1400
180 300 96 3 23136E 23136EK 1490000 1810000 900 1200
300 96 3 23136A2X 23136A2XK 1450000 1740000 1200 1500
300 118 3 24136E 24136EK30 1640000 2040000 900 1200
320 86 4 22236E 22236EK 1460000 1610000 1100 1300
320 112 4 23236E 23236EK 1790000 2100000 850 1100
320 12 4 23236A2X 23236A2XK 1750000 2070000 1200 1500
380 126 4 22336E 22336EK 2380000 2400000 950 1200
260 52 2 23938AX 23938AXK 675000 969000 1200 1600
290 75 2,1 23038E 23038EK 1080000 1330000 1100 1400
290 75 2,1 23038A2X 23038A2XK 1080000 1310000 1400 1900
290 100 2,1 24038E 24038EK30 1420000 1920000 900 1200
320 104 3 23138E 23138EK 1720000 2120000 850 1100
190 320 104 3 23138A2X 23138A2XK 1710000 2090000 1100 1400
320 128 3 24138E 24138EK30 1900000 2380000 850 1100
340 92 4 22238E 22238EK 1590000 1740000 1000 1200
340 120 4 23238E 23238EK 2070000 2450000 800 1000
340 120 4 23238A2X 23238A2XK 2000000 2370000 1100 1400
400 132 5 22338E 22338EK 2600000 2670000 900 1100
280 60 2,1 23940AX 23940AXK 840000 1190000 1200 1500
310 82 2,1 23040E 23040EK 1270000 1560000 1000 1300
310 82 2,1 23040A2X 23040A2XK 1270000 1570000 1300 1700
310 109 2,1 24040E 24040EK30 1640000 2230000 850 1100
340 112 3 23140E 23140EK 1950000 2390000 800 1000
200 340 112 3 23140A2X 23140A2XK 1900000 2330000 1100 1400
340 140 3 24140E 24140EK30 2220000 2820000 800 1000
360 98 4 22240E 22240EK 1810000 1990000 950 1200
360 128 4 23240E 23240EK 2290000 2750000 800 1000
360 128 4 23240A2X 23240A2XK 2240000 2680000 1000 1300
420 138 5 22340E 22340EK 2890000 3000000 850 1000
300 60 2,1 23944E 23944EK 840000 1190000 1000 1300
340 90 3 23044E 23044EK 1470000 1880000 950 1200
340 90 3 23044A2X 23044A2XK 1460000 1860000 1200 1600
340 118 3 24044E 24044EK30 1950000 2670000 800 1000
220 370 120 4 23144E 23144EK 2250000 2870000 700 900
370 120 4 23144A2X 23144A2XK 2210000 2780000 1000 1200
370 150 4 24144E 24144EK30 2530000 3250000 750 950
400 108 4 22244E 22244EK 2140000 2380000 850 1000
400 144 4 23244E 23244EK 2920000 3500000 670 850
460 145 5 22344E 22344EK 3350000 3600000 750 950

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.



NACHI

+ Dinamik denk radyal yik

Pr=XFr+YFa
Fa _ Fa
G e Fr >e
© © © © X Y X Y
5 3 8| S 1 Y, 0,67 Y,
Y1, Y, ve e degerleri tablodan alinmigtir.
- Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmigtir.
Ye0e Kanailarmn pienet ve pervaz Eksenel yiik faktéri kiitle (k Rulman No.
biiyiklkler tiyiikliikleri (mm) — Slilli:d(iri?()
D:mf e(r)1|iuri'i s[;elui; e e ra ° Y Y Y (Rglerg(nS) Silindirik delik Konik delik
gdg g A§ 9 l}\ll (min.)  (maks.) (maks.) 1 2 0
6 10 6 190,0 240,0 2,0 0,19 3,55 5,29 3,48 8,10 23936AX 23936AXK
8 15 6 192,0 268,0 2,0 0,24 2,84 4,23 2,78 17,4 23036E 23036EK
8 15 6 192,0 268,0 2,0 0,27 2,47 3,67 2,41 17,5 23036AX 23036AXK
8 16 6 192,0 268,0 2,0 0,33 2,04 3,03 1,99 22,7 24036EX1 24036EX1K
8 16 6 192,0 268,0 2,0 0,32 2,12 3,15 2,07 22,5 24036AX 24036AXK30
8 18 6 194,0 286,0 2,5 0,32 2,12 3,15 2,07 27,9 23136E 23136EK
8 18 6 194,0 286,0 2,5 0,33 2,04 3,04 2,00 28,2 23136A2X 23136A2XK
10 22 6 194,0 286,0 2,5 0,39 1,73 2,57 1,69 33,7 24136E 24136EK30
8 18 6 198,0 302,0 3,0 0,28 2,43 3,61 2,37 30,9 22236E 22236EK
10 22 6 198,0 302,0 3,0 0,36 1,87 2,79 1,83 39,4 23236E 23236EK
10 22 6 198,0 302,0 3,0 0,39 1,75 2,61 1,71 39,0 23236A2X 23236A2XK
12 26 6 198,0 362,0 3,0 0,36 1,87 2,78 1,83 70,5 22336E 22336EK
6 10 6 200,0 250,0 2,0 0,18 3,69 5,50 3,61 8,46 23938AX 23938AXK
6 14 6 202,0 278,0 2,0 0,25 2,69 4,00 2,63 18,4 23038E 23038EK
6 14 6 202,0 278,0 2,0 0,26 2,55 3,80 2,50 17,8 23038A2X 23038A2XK
8 18 6 202,0 278,0 2,0 0,34 1,98 2,94 1,93 24,6 24038E 24038EK30
10 22 6 204,0 306,0 2,5 0,32 2,09 3,11 2,04 35,0 23138E 23138EK
10 22 6 204,0 306,0 2,5 0,34 1,96 2,92 1,92 33,5 23138A2X 23138A2XK
12 26 6 204,0 306,0 2,5 0,40 1,68 2,50 1,64 42,0 24138E 24138EK30
8 18 6 208,0 322,0 3,0 0,28 2,39 3,56 2,34 37,2 22238E 22238EK
10 22 6 208,0 322,0 3,0 0,36 1,87 2,79 1,83 48,0 23238E 23238EK
10 22 6 208,0 322,0 3,0 0,39 1,72 2,59 1,68 47,5 23238A2X 23238A2XK
12 26 6 212,0 378,0 4,0 0,36 1,89 2,81 1,85 81,8 22338E 22338EK
6 1 6 212,0 268,0 2,0 0,20 3,44 5,13 3,37 11,9 23940AX 23940AXK
8 18 6 212,0 298,0 2,0 0,26 2,64 3,93 2,58 23,4 23040E 23040EK
8 18 6 212,0 298,0 2,0 0,28 2,45 3,64 2,39 23,3 23040A2X 23040A2XK
10 22 6 212,0 298,0 2,0 0,35 1,95 2,90 1,91 31,2 24040E 24040EK30
10 22 6 214,0 326,0 2,5 0,33 2,06 3,06 2,01 42,7 23140E 23140EK
10 22 6 214,0 326,0 2,5 0,35 1,94 2,83 1,89 42,5 23140A2X 23140A2XK
12 26 6 214,0 326,0 2,5 0,41 1,63 2,43 1,60 52,9 24140E 24140EK30
8 18 6 218,0 342,0 3,0 0,29 2,35 3,50 2,30 44,8 22240E 22240EK
12 26 6 218,0 342,0 3,0 0,37 1,85 2,75 1,80 57,7 23240E 23240EK
12 26 6 218,0 342,0 3,0 0,39 1,71 2,54 1,67 57,0 23240A2X 23240A2XK
12 26 6 222,0 398,0 4,0 0,35 1,93 2,87 1,88 93,7 22340E 22340EK
6 12 6 232,0 288,0 2,0 0,18 3,75 5,59 3,67 12,6 23944E 23944EK
8 18 6 234,0 326,0 2,5 0,26 2,64 3,39 2,58 30,7 23044E 23044EK
8 18 6 234,0 326,0 2,5 0,27 2,51 3,74 2,45 30,5 23044A2X 23044A2XK
10 22 6 234,0 326,0 2,5 0,34 1,98 2,95 1,94 40,3 24044E 24044EK30
10 22 6 238,0 352,0 3,0 0,33 2,06 3,07 2,02 54,3 23144E 23144EK
10 22 6 238,0 352,0 3,0 0,34 1,98 2,94 1,93 54,6 23144A2X 23144A2XK
12 26 6 238,0 352,0 3,0 0,41 1,66 2,47 1,62 66,3 24144E 24144EK30
10 22 6 238,0 382,0 3,0 0,29 2,36 3,52 2,31 61,9 22244E 22244EK
12 26 6 238,0 382,0 3,0 0,37 1,83 2,72 1,79 81,4 23244E 23244EK
12 26 6 242,0 438,0 4,0 0,34 2,00 2,98 1,95 119 22344E 22344EK
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Oynak Makarah Rulmanlar
Delik Capi: 240 ~ 340 mm
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Silindirik delik Konik delik Yag delikli / yag oluklu
(W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak™')
dinamik yiik  statik yiik
degeri degeri
d D B (nin) Silindirik delik Konik delik crN) Cor (N) y‘ig?:n'fn y:ggr':gn

320 60 2,1 23948E 23948EK 870000 1260000 950 1200
360 92 3 23048E 23048EK 1530000 2000000 850 1100
360 92 3 23048A2X 23048A2XK 1570000 2090000 1100 1500
360 118 3 24048E 24048EK30 1990000 2800000 700 900
240 400 128 4 23148E 23148EK 2610000 3350000 670 850
400 128 4 23148A2X 23148A2XK 2540000 3250000 900 1100
400 160 4 24148E 24148EK30 2850000 3700000 670 850
440 120 4 22248E 22248EK 2630000 2930000 750 950
440 160 4 23248E 23248EK 3400000 4100000 630 800
500 155 5 22348E 22348EK 3850000 4100000 670 850
360 75 2,1 23952E 23952EK 1240000 1780000 850 1000
400 104 4 23052E 23052EK 1950000 2530000 800 950
400 140 4 24052E 24052EK30 2630000 3700000 630 850
260 440 144 4 23152E 23152EK 3100000 4000000 600 800
440 180 4 24152E 24152EK30 3550000 4650000 600 800
480 130 5 22252E 22252EK 3100000 3500000 670 850
480 174 5 23252E 23252EK 3950000 4800000 560 750
540 165 6 22352E 22352EK 4350000 4750000 630 800
380 75 2,1 23956E 23956EK 1260000 1840000 800 950
420 106 4 23056E 23056EK 2030000 2720000 710 900
420 140 4 24056E 24056EK30 2680000 3900000 600 800
280 460 146 5 23156E 23156EK 3200000 4200000 560 750
460 180 5 24156E 24156EK30 3550000 4800000 560 750
500 130 5 22256E 22256EK 3200000 3700000 630 800
500 176 5 23256E 23256EK 4150000 5200000 530 670
580 175 6 22356E 22356EK 4950000 5450000 560 710
420 90 3 23960E 23960EK 1740000 2520000 710 900
460 118 4 23060E 23060EK 2500000 3300000 670 850
460 160 4 24060E 24060EK30 3350000 4850000 560 710
300 500 160 5 23160E 23160EK 3650000 4750000 530 670
500 200 5 24160E 24160EK30 4450000 6100000 530 670
540 140 5 22260E 22260EK 3700000 4300000 600 750
540 192 5 23260E 23260EK 4950000 6250000 480 630
620 185 7,5 22360E 22360EK 5500000 6050000 520 650
440 90 3 23964E 23964EK 1770000 2610000 670 850
480 121 4 23064E 23064EK 2590000 3500000 630 800
480 160 4 24064E 24064EK30 3400000 5100000 530 670
320 540 176 5 23164E 23164EK 4350000 5700000 480 600
540 218 5 24164E 24164EK30 5050000 6900000 480 600
580 150 5 22264E 22264EK 4250000 4900000 550 680
580 208 5 23264E 23264EK 5600000 7200000 450 600
460 90 3 23968E 23968EK 1830000 2790000 630 800
520 133 5 23068E 23068EK 3150000 4300000 560 710
520 180 5 24068E 24068EK30 4100000 6050000 480 600
340 580 190 5 23168E 23168EK 5150000 6750000 450 560
580 243 5 24168E 24168EK30 6050000 8300000 450 560
620 165 6 22268E 22268EK 5600000 6850000 500 620
620 224 6 23268E 23268EK 6300000 8000000 400 530

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.
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+ Dinamik denk radyal ylk
Pr=XFr+YFa
Fa _ Fa
G e = >e
© © © © X Y X Y
S 3| 8 1 Y, 0,67 Y,
Y1, Y, ve e degerleri tablodan alinmigtir.
- Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmigtir.
Yaglama deliklerinin
?Ie kanallarinin mjisijnkﬁjxlzze(xzf) Eksenel yiik faktorii Kiitle (kg) Rulman No.
byiikliikleri Sabit Silindirik
Delk  Oluk  Delk 4 Da a e delik L o
capl genigligi sayisi L) ey e Y, Y, Y, (Referans) Silindirik delik Konik delik
do A N
6 12 6 252,0 308,0 2,0 0,17 3,95 5,87 3,86 13,7 23948E 23948EK
8 18 6 254,0 346,0 2,5 0,24 2,76 4,11 2,70 33,5 23048E 23048EK
8 18 6 254,0 346,0 2,5 0,27 2,53 3,77 2,47 33,5 23048A2X 23048A2XK
10 22 6 254,0 346,0 2,5 0,32 2,10 3,13 2,05 43,3 24048E 24048EK30
12 26 6 258,0 382,0 3,0 0,32 2,13 3,17 2,08 66,6 23148E 23148EK
12 26 6 258,0 382,0 3,0 0,33 2,02 3,00 1,97 68,5 23148A2X 23148A2XK
12 26 6 258,0 382,0 3,0 0,40 1,69 2,51 1,65 81,6 24148E 24148EK30
10 22 6 258,0 422,0 3,0 0,28 2,37 3,53 2,32 82,8 22248E 22248EK
12 26 6 258,0 422,0 3,0 0,37 1,80 2,68 1,76 109 23248E 23248EK
12 26 6 262,0 487,0 4,0 0,34 2,00 2,98 1,96 151 22348E 22348EK
8 14 6 272,0 348,0 2,0 0,19 3,54 5,27 3,46 23,7 23952E 23952EK
10 22 6 278,0 382,0 3,0 0,25 2,66 3,97 2,61 48,9 23052E 23052EK
12 26 6 278,0 382,0 3,0 0,34 1,98 2,94 1,93 65,7 24052E 24052EK30
12 26 6 278,0 422,0 3,0 0,33 2,06 3,06 2,01 92,0 23152E 23152EK
15 32 6 278,0 422,0 3,0 0,42 1,59 2,37 1,56 113 24152E 24152EK30
12 26 6 282,0 458,0 4,0 0,28 2,40 3,57 2,34 107 22252E 22252EK
15 32 6 282,0 458,0 4,0 0,38 1,78 2,65 1,74 142 23252E 23252EK
15 32 8 288,0 512,0 5,0 0,33 2,04 3,03 1,99 187 22352E 22352EK
8 14 6 292,0 368,0 2,0 0,18 3,75 5,59 3,67 24,9 23956E 23956EK
10 22 6 298,0 402,0 3,0 0,24 2,79 4,15 2,73 52,7 23056E 23056EK
12 26 6 298,0 402,0 3,0 0,32 2,09 3,11 2,04 69,6 24056E 24056EK30
12 26 6 302,0 438,0 4,0 0,32 2,12 3,15 2,07 98,4 23156E 23156EK
15 32 6 302,0 438,0 4,0 0,39 1,74 2,59 1,70 120 24156E 24156EK30
12 26 6 302,0 478,0 4,0 0,27 2,53 3,77 2,47 113 22256E 22256EK
15 32 6 302,0 478,0 4,0 0,36 2,87 2,79 1,83 152 23256E 23256EK
15 32 8 308,0 552,0 5,0 0,33 2,07 3,09 2,03 228 22356E 22356EK
10 18 6 314,0 406,0 2,5 0,20 3,42 5,08 3,34 39,7 23960E 23960EK
10 22 6 318,0 4420 3,0 0,25 2,71 4,04 2,65 72,8 23060E 23060EK
12 26 6 318,0 4420 3,0 0,34 1,99 2,96 1,94 98,7 24060E 24060EK30
12 26 6 322,0 478,0 4,0 0,33 2,06 3,06 2,01 129 23160E 23160EK
15 32 6 322,0 478,0 4,0 0,40 1,68 2,50 1,64 160 24160E 24160EK30
12 26 8 322,0 518,0 4,0 0,27 2,49 3,71 2,43 144 22260E 22260EK
15 32 8 322,0 518,0 4,0 0,37 1,84 2,73 1,80 196 23260E 23260EK
15 32 8 336,0 584,0 6,0 0,32 2,09 3,11 2,04 279 22360E 22360EK
10 18 6 334,0 426,0 2,5 0,19 3,58 5,33 3,50 41,8 23964E 23964EK
12 26 6 338,0 462,0 3,0 0,24 2,76 4,11 2,70 78,6 23064E 23064EK
12 26 6 338,0 462,0 3,0 0,32 2,09 3,11 2,04 104 24064E 24064EK30
15 32 8 342,0 518,0 4,0 0,33 2,03 3,02 1,98 168 23164E 23164EK
15 35 4 342,0 518,0 4,0 0,41 1,65 2,46 1,61 206 24164E 24164EK30
12 26 8 342,0 558,0 4,0 0,27 2,51 3,73 2,45 179 22264E 22264EK
20 40 8 342,0 558,0 4,0 0,37 1,83 2,72 1,76 244 23264E 23264EK
10 18 6 354,0 446,0 2,5 0,18 3,80 5,66 3,72 441 23968E 23968EK
12 26 8 362,0 498,0 4,0 0,25 2,74 4,08 2,68 104 23068E 23068EK
15 32 8 362,0 498,0 4,0 0,34 1,98 2,94 1,93 141 24068E 24068EK30
15 32 8 362,0 558,0 4,0 0,33 2,03 3,02 1,98 212 23168E 23168EK
20 40 8 362,0 558,0 4,0 0,42 1,62 2,42 1,59 267 24168E 24168EK30
15 32 8 368,0 592,0 5,0 0,27 2,49 3,71 2,43 224 22268E 22268EK
20 40 8 368,0 592,0 5,0 0,37 1,82 2,70 1,78 299 23268E 23268EK
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Oynak Makarah Rulmanlar
Delik Capi: 360 ~ 500 mm
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Silindirik delik Konik delik Yag delikli / yag oluklu
(W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak'")
dinamik yiik  statik yik
degeri degeri
d D B (min) Silindirik delik Konik delik crN) Gor (N) yfl;ﬁ#fn ylgﬁﬁin

480 90 3 23972E 23972EK 1890000 2960000 600 750
540 134 5 23072E 23072EK 3200000 4500000 530 670
360 540 180 5 24072E 24072EK30 4250000 6350000 450 600
600 192 5 23172E 23172EK 5350000 7250000 430 530
600 243 5 24172E 24172EK30 6250000 8750000 430 530
650 232 6 23272E 23272EK 6950000 9000000 380 500
520 106 4 23976E 23976EK 2390000 3650000 530 670
560 135 5 23076E 23076EK 3300000 4700000 530 630
380 560 180 5 24076E 24076EK30 4300000 6650000 450 560
620 194 5 23176E 23176EK 5400000 7400000 400 500
620 243 5 24176E 24176EK30 6450000 9300000 400 500
680 240 6 23276E 23276EK 7500000 9800000 360 480
540 106 4 23980E 23980EK 2470000 3900000 530 630
600 148 5 23080E 23080EK 3900000 5500000 480 600
400 600 200 5 24080E 24080EK30 5000000 7650000 400 500
650 200 6 23180E 23180EK 5750000 7900000 380 480
650 250 6 24180E 24180EK30 6900000 9850000 380 480
720 256 6 23280E 23280EK 8500000 11100000 340 450
560 106 4 23984E 23984EK 2520000 4000000 500 600
620 150 5 23084E 23084EK 4050000 5850000 450 560
420 620 200 5 24084E 24084EK30 5150000 8000000 380 480
700 224 6 23184E 23184EK 6800000 9250000 360 450
700 280 6 24184E 24184EK30 8350000 12000000 360 450
760 272 7,5 23284E 23284EK 9400000 12500000 330 430
600 118 4 23988E 23988EK 3100000 4900000 450 560
650 157 6 23088E 23088EK 4300000 6250000 430 530
440 650 212 6 24088E 24088EK30 5750000 9000000 360 450
720 226 6 23188E 23188EK 7150000 10000000 340 430
720 280 6 24188E 24188EK30 8550000 12700000 340 430
790 280 7,5 23288E 23288EK 10000000 13300000 320 400
620 118 4 23992E 23992EK 3050000 4900000 430 530
680 163 6 23092E 23092EK 4700000 6850000 400 500
460 680 218 6 24092E 24092EK30 6100000 9650000 340 430
760 240 7,5 23192E 23192EK 8000000 11200000 320 400
760 300 7,5 24192E 24192EK30 9450000 13900000 320 400
830 296 7,5 23292E 23292EK 10600000 14500000 300 380
650 128 5 23996E 23996EK 3300000 5450000 430 530
700 165 6 23096E 23096EK 4850000 7250000 400 480
480 700 218 6 24096E 24096EK30 6300000 10100000 340 430
790 248 7,5 23196E 23196EK 8500000 12000000 300 380
790 308 7,5 24196E 24196EK30 9950000 14800000 300 380
870 310 7,5 23296E 23296EK 11300000 15400000 280 360
670 128 5 239/500E 239/500EK 3400000 5700000 400 500
720 167 6 230/500E 230/500EK 5050000 7650000 380 480
500 720 218 6 240/500E 240/500EK30 6450000 10500000 320 400
830 264 7,5 231/500E 231/500EK 9300000 13000000 280 360
830 325 7,5 241/500E 241/500EK30 11000000 16200000 280 360
920 336 7,5 232/500E 232/500EK 13200000 17800000 260 340

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.
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+ Dinamik denk radyal ylk
Pr=XFr+YFa
Fa _ Fa
G e = >e
© © © © X Y X Y
S 3| 8 1 Y, 0,67 Y,
Y1, Y, ve e degerleri tablodan alinmigtir.
- Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmigtir.
Yaglama deliklerinin
?Ie 'I_(apal'l_arlm_n m;znkﬁxliﬁimf“z) Eksenel yiik faktori Kiitle (kg) Rulman No.
byiikltikleri Sabit Silindirik
Delk  Oluk  Delk 4 Da " e delik N o
capl genisligi sayisi ) (e e Y, Y, Y, (Referans) Silindirik delik Konik delik
do A N
10 18 6 374,0 466,0 2,5 0,17 4,05 6,03 3,96 46,2 23972E 23972EK
12 26 8 382,0 518,0 4,0 0,24 2,84 4,23 2,78 110 23072E 23072EK
15 32 8 382,0 518,0 4,0 0,33 2,06 3,06 2,01 148 24072E 24072EK30
15 32 8 382,0 578,0 4,0 0,33 2,07 3,09 2,03 225 23172E 23172EK
20 40 8 382,0 578,0 4,0 0,42 1,60 2,39 1,57 279 24172E 24172EK30
20 40 8 388,0 622,0 5,0 0,37 1,82 2,70 1,78 342 23272E 23272EK
12 24 8 398,0 502,0 3,0 0,19 3,58 5,33 3,50 68,2 23976E 23976EK
12 26 8 402,0 538,0 4,0 0,23 2,92 4,35 2,86 116 23076E 23076EK
15 32 8 402,0 538,0 4,0 0,31 2,15 3,20 2,10 154 24076E 24076EK30
15 32 8 402,0 598,0 4,0 0,32 2,13 3,17 2,08 236 23176E 23176EK
20 40 8 402,0 598,0 4,0 0,40 1,70 2,53 1,66 290 24176E 24176EK30
20 40 8 408,0 652,0 5,0 0,36 1,86 2,77 1,82 383 23276E 23276EK
12 24 8 418,0 522,0 3,0 0,18 3,75 5,59 3,67 71,4 23980E 23980EK
12 26 8 422,0 578,0 4,0 0,24 2,81 4,19 2,75 151 23080E 23080EK
15 32 8 422,0 578,0 4,0 0,33 2,03 3,02 1,98 204 24080E 24080EK30
15 32 8 428,0 622,0 5,0 0,31 2,18 3,24 2,13 266 23180E 23180EK
20 40 8 428,0 622,0 5,0 0,39 1,73 2,57 1,69 330 24180E 24180EK30
20 45 8 428,0 692,0 5,0 0,36 1,86 2,77 1,82 461 23280E 23280EK
12 24 8 438,0 542,0 3,0 0,18 3,85 5,73 3,76 74,4 23984E 23984EK
12 26 8 442,0 598,0 4,0 0,23 2,92 4,35 2,86 158 23084E 23084EK
15 32 8 442,0 598,0 4,0 0,32 2,09 3,11 2,04 212 24084E 24084EK30
20 40 8 448,0 672,0 5,0 0,33 2,06 3,06 2,01 354 23184E 23184EK
20 45 8 448,0 672,0 5,0 0,40 1,68 2,50 1,64 437 24184E 24184EK30
20 45 8 456,0 724,0 6,0 0,37 1,84 2,74 1,80 548 23284E 23284EK
12 24 8 458,0 582,0 3,0 0,18 3,66 5,46 3,58 101 23988E 23988EK
12 26 8 468,0 622,0 5,0 0,24 2,87 4,27 2,80 183 23088E 23088EK
20 40 8 468,0 622,0 5,0 0,32 2,09 3,11 2,04 247 24088E 24088EK30
20 40 8 468,0 692,0 5,0 0,32 2,13 3,17 2,08 371 23188E 23188EK
20 45 8 468,0 692,0 5,0 0,39 1,73 2,58 1,69 460 24188E 24188EK30
20 45 8 476,0 754,0 6,0 0,36 1,86 2,77 1,82 605 23288E 23288EK
12 24 8 478,0 602,0 3,0 0,18 3,85 5,73 3,76 105 23992E 23992EK
15 32 8 488,0 652,0 5,0 0,23 2,92 4,35 2,86 208 23092E 23092EK
20 40 8 488,0 652,0 5,0 0,32 2,12 3,15 2,07 279 24092E 24092EK30
20 40 8 496,0 724,0 6,0 0,32 2,12 3,15 2,07 446 23192E 23192EK
20 45 8 496,0 724,0 6,0 0,40 1,69 2,52 1,65 550 24192E 24192EK30
20 45 8 496,0 794,0 6,0 0,36 1,85 2,75 1,81 709 23292E 23292EK
15 32 8 502,0 628,0 4,0 0,18 3,75 5,59 3,67 126 23996E 23996EK
15 32 8 508,0 672,0 5,0 0,22 3,01 4,48 2,94 217 23096E 23096EK
20 40 8 508,0 672,0 5,0 0,31 2,20 3,27 2,15 290 24096E 24096EK30
20 40 8 516,0 754,0 6,0 0,32 2,12 3,15 2,07 495 23196E 23196EK
20 45 8 516,0 754,0 6,0 0,39 1,71 2,54 1,67 625 24196E 24196EK30
20 45 8 516,0 834,0 6,0 0,37 1,82 2,70 1,78 820 23296E 23296EK
15 28 8 522,0 648,0 4,0 0,18 3,85 5,73 3,76 130 239/500E 239/500EK
15 32 8 528,0 692,0 5,0 0,22 3,07 4,57 3,00 228 230/500E 230/500EK
20 40 8 528,0 692,0 5,0 0,30 2,26 3,37 2,21 300 240/500E 240/500EK30
20 45 8 536,0 794,0 6,0 0,32 2,09 3,11 2,04 584 231/500E 231/500EK
25 50 8 536,0 794,0 6,0 0,40 1,70 2,53 1,66 718 241/500E 241/500EK30
25 50 8 536,0 884,0 6,0 0,38 1,78 2,65 1,74 1000 232/500E 232/500EK




Oynak Makarah Rulmanlar
Delik Capi: 530 ~ 1060 mm
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Silindirik delik Konik delik Yag delikli / yag oluklu
(W33)
1N=0,102kgf
Sinir biiyiikliikleri (mm) Rulman No. Temel Temel Sinir hizi (dak™)
dinamik yiik  statik yuk
degeri degeri
d D B (min) Silindirik delik Konik delik crN) Cor (N) y(:g:n":n yzggr']':n

710 136 5 239/530E 239/530EK 4100000 6800000 360 450
780 185 6 230/530E 230/530EK 6250000 9450000 370 450
530 780 250 6 240/530E 240/530EK30 7800000 12500000 300 370
870 272 7,5 231/530E 231/530EK 10200000 14600000 260 340
980 355 9,5 232/530E 232/530EK 15300000 21000000 240 300
750 140 5 239/560E 239/560EK 4250000 6950000 340 430
820 195 6 230/560E 230/560EK 7000000 10800000 340 430
560 820 258 6 240/560E 240/560EK30 8350000 13500000 280 350
920 280 7,5 231/560E 231/560EK 11000000 15800000 240 320
1030 365 9,5 232/560E 232/560EK 16000000 22000000 220 280
800 150 5 239/600E 239/600EK 4800000 8050000 320 400
870 200 6 230/600E 230/600EK 7650000 12000000 320 400
600 870 272 6 240/600E 240/600EK30 9050000 14900000 260 330
980 300 7,5 231/600E 231/600EK 12100000 17500000 220 280
1090 388 9,5 232/600E 232/600EK 17900000 25100000 200 260
850 165 6 239/630E 239/630EK 5750000 9700000 300 360
630 920 212 7,5 230/630E 230/630EK 8350000 13100000 290 380
1030 315 7,5 231/630E 231/630EK 13500000 19800000 200 260
900 170 6 239/670E 239/670EK 6200000 10500000 260 340
670 980 230 7,5 230/670E 230/670EK 9650000 15300000 270 340
980 308 7,5 240/670E 240/670EK30 12000000 19800000 230 290
1090 336 7,5 231/670E 231/670EK 15300000 23000000 190 240
950 180 6 239/710E 239/710EK 6950000 12100000 240 320
710 1030 236 7,5 230/710E 230/710EK 10300000 16600000 250 320
1150 345 9,5 231/710E 231/710EK 16800000 25300000 170 220
1000 185 6 239/750E 239/750EK 7500000 13200000 220 300
750 1090 250 7,5 230/750E 230/750EK 11700000 18900000 230 300
1220 365 9,5 231/750E 231/750EK 18100000 27700000 170 210
1060 195 6 239/800E 239/800EK 8150000 14500000 220 280
800 1150 258 7,5 230/800E 230/800EK 12200000 20900000 210 270
1150 345 7,5 240/800E 240/800EK30 15400000 27200000 200 250
1280 375 9,5 231/800E 231/800EK 20000000 31000000 160 210
850 1120 200 6 239/850E 239/850EK 8600000 15600000 190 260
1220 272 7,5 230/850E 230/850EK 13600000 22500000 190 240
900 1180 206 6 239/900E 239/900EK 9300000 17000000 180 240
1280 280 7,5 230/900E 230/900EK 14600000 25400000 180 220
950 1250 224 7,5 239/950E 239/950EK 10800000 19900000 170 220
1360 300 7,5 230/950E 230/950EK 16100000 27200000 160 200
1000 1320 236 7,5 239/1000E 239/1000EK 11600000 21300000 150 200
1420 308 7,5 230/1000E 230/1000EK 17200000 29700000 150 190
1060 1400 250 7,5 239/1060E 239/1060EK 13200000 24500000 140 180

Not: K ya da K30 soneki, konik deligi (1/12 ya da 1/30) ifade etmektedir.



NACHI

+ Dinamik denk radyal ylk
Pr=XFr+YFa
Fa _ Fa
G e Fr >e
© © © © X Y X Y
5 3 \ 8| 8 1 Y, 0,67 Y,
Y1, Y, ve e degerleri tablodan alinmigtir.
- Statik denk radyal yik
Por=Fr+Y,Fa
Y, degerleri tablodan alinmigtir.
Y anatanmn phesnet ve pervaz Eksenel yiik faktéri giitle (k Rulman No.
biiyakliKleri tiydikliikleri (mm) Sabit Stil“ :d(i ri«,:'l()
ngt( ggiurigi SDaillligl ol e [ ° Y Y Y (Rgfg'r';nS) Silindirik delik Konik delik
‘?do e (min.) (maks.) (maks.) 1 2 0
15 28 8 5520  688,0 4,0 0,18 3,85 5,73 3,76 156 239/530E 239/530EK
15 32 8 558,0  752,0 5,0 0,23 2,98 4,44 2,91 308 230/530E 230/530EK
20 40 8 5580  752,0 5,0 0,32 2,12 3,15 2,07 417 240/530E 240/530EK30
20 45 8 566,0  834,0 6,0 0,32 2,13 3,17 2,08 640 231/530E 231/530EK
25 60 8 5740  936,0 8,0 0,37 1,80 2,69 1,76 1215 232/530E 232/530EK
15 28 8 582,0  728,0 4,0 0,17 3,90 5,80 3,81 177 239/560E 239/560EK
15 32 8 588,0  792,0 5,0 0,23 2,95 4,39 2,89 359 230/560E 230/560EK
20 45 8 588,0  792,0 5,0 0,31 2,21 3,29 2,16 468 240/560E 240/560EK30
20 45 8 596,0  884,0 6,0 0,31 2,20 3,27 2,15 732 231/560E 231/560EK
25 50 8 6120  992,0 8,0 0,37 1,82 2,70 1,78 1390 232/560E 232/560EK
20 35 8 6220 7780 4,0 0,17 3,95 5,87 3,86 214 239/600E 239/600EK
15 32 8 628,0 8420 5,0 0,22 3,10 4,62 3,03 408 230/600E 230/600EK
20 45 8 628,0 8420 5,0 0,31 2,20 3,27 2,15 551 240/600E 240/600EK30
20 45 8 636,0  944,0 6,0 0,31 0,22 3,27 2,15 887 231/600E 231/600EK
25 50 8 654,0 1048 8,0 0,37 1,82 2,70 1,78 1640 232/600E 232/600EK
20 35 8 6580 8220 5,0 0,18 3,71 5,52 3,62 273 239/630E 239/630EK
20 40 8 666,0  884,0 6,0 0,22 3,07 4,57 3,00 487 230/630E 230/630EK
20 45 8 666,0  994,0 6,0 0,31 2,20 3,27 2,15 1070 231/630E 231/630EK
20 35 8 698,0 8720 5,0 0,17 3,90 5,80 3,81 316 239/670E 239/670EK
20 40 8 706,0  944,0 6,0 0,22 3,01 4,48 2,94 603 230/670E 230/670EK
20 45 8 7060  944,0 6,0 0,31 2,21 3,29 2,16 801 240/670E 240/670EK30
25 50 8 706,0 1054 6,0 0,31 2,18 3,24 2,13 1260 231/670E 231/670EK
20 35 8 7380  922,0 5,0 0,17 3,90 5,80 3,81 369 239/710E 239/710EK
20 40 8 746,0  994,0 6,0 0,22 3,10 4,62 3,03 676 230/710E 230/710EK
25 50 8 7540 1106 8,0 0,30 2,24 3,34 2,19 1432 231/710E 231/710EK
20 35 8 7780  972,0 5,0 0,17 4,00 5,95 3,91 417 239/750E 239/750EK
20 40 8 786,0 1054 6,0 0,22 3,10 4,62 3,03 803 230/750E 230/750EK
25 50 8 7940 1176 8,0 0,30 2,25 3,34 2,20 1710 231/750E 231/750EK
20 35 8 8250 1032 5,0 0,17 4,00 5,96 3,91 470 239/800E 239/800EK
20 45 8 836,0 1114 6.0 0,21 3,20 4,77 3,13 910 230/800E 230/800EK
25 50 8 836,0 1114 6,0 0,28 2,43 3,61 2,37 1200 240/800E 240/800EK30
25 50 8 8440 1236 8,0 0,29 2,32 3,45 2,26 1910 231/800E 231/800EK
20 40 8 878,0 1092 5,0 0,16 4,16 6,20 4,07 546 239/850E 239/850EK
20 40 8 886,0 1184 6,0 0,21 3,20 4,77 3,13 1059 230/850E 230/850EK
20 40 8 9280 1152 5,0 0,16 4,22 6,28 4,13 618 239/900E 239/900EK
20 45 8 936,0 1244 6,0 0,21 3,27 4,87 3,20 1200 230/900E 230/900EK
20 40 8 986,0 1214 6,0 0,16 4,11 6,12 4,02 763 239/950E 239/950EK
20 45 8 986,0 1324 6,0 0,21 3,23 4,82 3,16 1450 230/950E 230/950EK
25 48 8 1036 1284 6,0 0,17 4,05 6,03 3,96 895 239/1000E 239/1000EK
20 45 8 1036 1384 6,0 0,21 3,27 4,87 3,20 1610 230/1000E 230/1000EK
25 48 8 1096 1364 6,0 0,17 4,05 6,03 3,96 1077 239/1060E 239/1060EK
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NACHI

Oynak Makarali Eksenel Rulmanlar

Eksen kacikhigi

Genel servis kosullarinda izin verilen maksimum
eksen kagikligi agisi 2°°dir. Bu tip yataklarin eksen
kaciklig1 avantajlarinin kullanilmasi halinde mutlaka
cevredeki parcalar ile arasinda uygun boslugun
birakilmasina dikkat edilmelidir.

Emniyet faktoru
Emniyet faktorii (So) mutlaka 4’ten biiyiik olmalidir.

Minimum eksenel yiik

Makaralar ile kanal arasinda meydana gelen kayma
hareketinden kaynaklanabilecek hasarlar1 6nlemek igin
oynak makarali eksenel rulmanlar mutlaka minimum

ylikten (Fz min.) daha yiiksek bir yilike tabi
tutulmalidur.
Famin = Coa
1000
Yaglama

E tipi Oynak Makarali Eksenel Rulmanlarda (kafes ile
kilavuz gomlegi ve makara ile muhafaza arasinda)
bir¢ok kayan yiizey mevcut oldugundan dolay1 yag ile
(gres ile degil) yaglama uygulanmalidir.

Oynak Makarali Eksenel Rulmanlar icin Tolerans Degerleri (0 Nolu Sinif)

ic Bilezikler icin Tolerans Degerleri

Dis Bilezikler icin Tolerans Degerleri

Birim: um Birim: um
Tek bir Referanslar
Nominal rulman Tek diizlemde _radyal o Nominal rulman Dis gap sapmasi
delik capi ortalama delik duzlemdeki  Delikli i¢ Tek ytikseklik dis ¢api
d cap! sapmasi delik gapi bilezik sapmasi D
degisimi  referans alin
(mm) > al (mm)
eksantrikligi
Admp Vidp Sd Ars Abmp
Ustiinde Dahil Yiksek Disik Yiksek Duisik Yiksek Duistk Ustiinde Dahil Yiksek Disik
50 80 0 -15 1 25 + 150 -150 120 180 0 -25
80 120 0 -20 15 25 + 200 -200 180 250 0 -30
120 180 0 -25 19 30 + 250 -250 250 315 0 -35
180 250 0 -30 23 30 + 300 -300 315 400 0 -40
250 315 0 -35 26 35 + 350 -350 400 500 0 -45
315 400 0 -40 30 40 + 400 -400 500 630 0 -50
400 500 0 -45 34 45 + 450 -450 630 800 0 -75
800 1000 0 -100

Hatirlatmalar: Rulman deligi ¢aplari i¢in bu tabloda belirtilen yiiksek sapma bilezik ylzeyinden itibaren 1,2 x r (maks.) mesafesinden itibaren gegerli degildir.
Rulman dig ¢aplari igin bu tabloda belirtilen diisiik sapma bilezik ylizeyinden itibaren 1,2 x r (maks.) mesafesinden itibaren gegerli degildir.
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Oynak Makaral Eksenel Rulmanlar
Delik Capi: 60 ~ 180 mm

/ ®d <
¢d
r
)
N :
o[ @
r

¢D4

¢D

E Tipi
1N=0,102kgf

Sinir biyukliikleri (mm) Temel dinamik Temel statik Sinir hizi (dak™)
Rulman No. yiik deger yiik degeri
r Gres ile Yag ile
C o v (min.) CaN) Coa (N) yaglanan yaglganan

60 130 42 1,5 29412E 299000 890000 - 2800
130 42 1,5 29412EX 350000 915000 1800 2800
65 140 45 2 29413E 345000 1040000 - 2700
140 45 2 29413EX 410000 1110000 1700 2700
70 150 48 2 29414E 375000 1110000 - 2400
150 48 2 29414EX 490000 1350000 2400
75 160 51 2 29415E 445000 1380000 - 2300
160 51 2 29415EX 525000 1470000 1600 2300
80 170 54 2,1 29416E 480000 1490000 - 2100
170 54 2,1 29416EX 580000 1630000 1500 2100
150 39 1,5 29317E 293000 990000 - 2700
85 150 39 1,5 29317EX 365000 1060000 1600 2700
180 58 2,1 29417E 540000 1720000 - 2000
180 58 2,1 29417EX 640000 1810000 1300 2000
155 39 1,5 29318E 300000 1040000 - 2700
90 155 39 1,5 29318EX 355000 1070000 1600 2700
190 60 2,1 29418E 620000 2020000 - 1900
190 60 2,1 29418EX 710000 2080000 1300 1900
170 42 1,5 29320E 355000 1260000 - 2500
100 170 42 1,5 29320EX 435000 1400000 1500 2500
210 67 3 29420E 690000 2230000 - 1700
210 67 3 29420EX 870000 2530000 1100 1700
190 48 2 29322E 470000 1680000 - 2100
110 190 48 2 29322EX 550000 1730000 1300 2100
230 73 3 29422E 845000 2820000 - 1500
230 73 3 29422EX 1060000 3150000 950 1500
210 54 2,1 29324E 565000 2030000 - 1900
120 210 54 2,1 29324EX 670000 2160000 1100 1900
250 78 4 29424E 1030000 3450000 - 1400
250 78 4 29424EX 1210000 3750000 900 1400
225 58 2,1 29326E 665000 2420000 - 1800
130 225 58 2,1 29326EX 770000 2440000 1000 1800
270 85 4 29426E 1140000 3850000 - 1200
270 85 4 29426EX 1400000 4300000 850 1200
240 60 2,1 29328E 700000 2560000 - 1600
140 240 60 2,1 29328EX 860000 2840000 950 1600
280 85 4 29428E 1200000 4050000 - 1200
280 85 4 29428EX 1410000 4350000 850 1200
215 39 1,5 29230E 335000 1390000 - 2100
150 250 60 2,1 29330E 735000 2840000 - 1600
300 90 4 29430E 1330000 4600000 - 1100
300 90 4 29430EX 1630000 5150000 800 1100
225 39 1,5 29232E 345000 1470000 - 2100
270 67 3 29332E 880000 3400000 - 1400
160 270 67 3 29332EX 1040000 3500000 850 1400
320 95 5 29432E 1510000 5350000 - 1000
320 95 5 29432EX 1820000 5750000 750 1000
240 42 1,5 29234E 390000 1700000 - 1900
170 280 67 3 29334E 900000 3550000 - 1400
340 103 5 29434E 1670000 5900000 - 950
250 42 1,5 29236E 420000 1900000 - 1900
180 300 73 3 29336E 1020000 3950000 - 1300
360 109 5 29436E 1950000 7000000 - 860

Not: Agir yuklt uygulamalar icin da'nin mil rondela muhafazasini tasiyabilecek buyukltkte olmasi gerekmektedir.
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NACHI

+ Dinamik denk eksenel ylik
¢da Pa=Fa+1,2Fr
fa + Statik denk eksenel yiik
Poa=Fa+2,7Fr
burada, Fa: Eksenel yiik
Fr : Radyal yuk

Ancak, mutlaka -E-- < 0,55
fa
\_/<> ve Fr/Fa = 0,55 olmaldir.
¢Da
Referans Biiyiikliikleri (mm) II)V.I_es.peE yelpenyaz bilil\;ﬁlzglll(l:ri
dyuklikleri (mm) (mm) Kiitle (kg)
(Referangs) Rulman No.
d D B B c A da Da ra db+ db2
1 1 1 (min.) (maks.) (maks.) (maks.) (maks.)
123 89 15 39,5 20 38 91 108 1,5 - - 2,75 29412E
113 87 27 37,1 20 38 91 108 1,5 66,0 66,0 2,50 29412EX
133 96 16 42,5 21 42 99 115 2,0 - - 3,41 29413E
123 93,5 29,5 40 21 42 99 115 2,0 72,0 72,0 3,20 29413EX
142 103 17 45,5 23 44 106 125 2,0 - - 4,16 29414E
128,3 98,4 32 42,7 23 44 106 125 2,0 75,5 77,5 3,82 29414EX
152 109 18 48 24 47 113 132 2,0 - - 4,98 29415E
140 105,6 34,5 45,6 24 47 113 132 2,0 82,5 82,5 4,70 29415EX
162 117 19 51 26 50 120 140 2,0 - - 5,95 29416E
149 113 36 48,2 26 50 120 140 2,0 88,0 88,0 5,60 29416EX
143,5 114 13 37 19 50 115 135 1,5 - - 2,87 29317E
134 110,5 25 35 19 50 115 135 1,5 90,0 90,0 2,67 29317EX
170 125 21 55 28 54 130 150 2,0 - - 7,19 29417E
158,2 120,5 37 50,6 28 54 130 150 2,0 94,0 94,0 6,69 29417EX
148,5 117 13 37 19 52 120 140 1,5 - - 3,06 29318E
135,2 116 23,8 35,1 19 52 120 140 1,5 95,0 95,0 2,75 29318EX
180 132 22 57 29 56 135 157 2,0 - - 8,28 29418E
162 127 40,5 53 29 56 135 157 2,0 99,0 99,0 7,83 29418EX
163 129 14 40 20,8 58 130 150 1,5 - - 3,91 29320E
146,9 126 27 38,2 20,8 58 130 150 1,5 105,0 107,0 3,61 29320EX
200 146 24 64 32 62 150 175 2,5 - - 11,2 29420E
181 139 44,5 59,6 32 62 150 175 2,5 108,0 110,0 10,6 29420EX
182 143 16 45,5 23 64 145 165 2,0 - - 5,67 29322E
165,1 140,6 30,9 44 23 64 145 165 2,0 116,0 117,0 5,22 29322EX
220 162 26 69 35 69 165 190 2,5 - - 14,7 29422E
199,6 153,4 48 64,4 35 69 165 190 2,5 19,5 120,0 14,0 29422EX
200 159 18 51 26 70 160 180 2,0 - - 7,90 29324E
184,5 155 34,5 48,7 26 70 160 180 2,0 127,0 128,0 7,30 29324EX
236 174 29 74 37 74 180 205 3,0 - - 18,5 29424E
218 166,5 54 70,9 37 74 180 205 3,0 131,0 132,0 17,6 29424EX
215 171 19 55 28 76 170 195 2,0 - - 9,45 29326E
197,4 165,8 36,8 52,7 28 76 170 195 2,0 136,0 138,0 8,82 29326EX
255 189 31 81 41 81 195 225 3,0 - - 23,5 29426E
236,4 181 56 75 41 81 195 225 3,0 141,5 143,0 22,3 29426EX
230 183 20 57 29 82 185 205 2,0 - - 11,2 29328E
218,4 179 38,5 54,8 29 82 185 205 2,0 1475 149,0 10,5 29328EX
268 199 31 81 41 86 205 235 3,0 - - 24,6 29428E
246 196 53,6 74,4 4 86 205 235 3,0 153,0 160,0 22,8 29428EX
208 178 14 37 19 82 179 196 1,5 - - 4,60 29230E
240 194 20 57 29 87 195 215 2,0 - - 11,7 29330E
285 214 32 86 44 92 220 250 3,0 - - 29,6 29430E
264,4 207,5 58,5 80,8 44 92 220 250 3,0 163,0 169,0 27,8 29430EX
219 188 14 37 19 85 189 206 1,5 - - 4,70 29232E
260 208 23 64 32 92 210 235 2,5 - - 15,5 29332E
243,4 199,8 44 61,4 32 92 210 235 2,5 166,0 174,0 14,5 29332EX
306 229 34 91 45 99 230 265 4,0 - - 35,9 29432E
283,8 222 62,5 85,7 45 99 230 265 4,0 1745 181,0 33,4 29432EX
233 198 15 40 20 92 201 218 1,5 - - 6,00 29234E
270 216 23 64 32 96 220 245 2,5 - - 16,3 29334E
324 243 37 99 50 104 245 285 4,0 - - 44,0 29434E
243 208 15 40 21 95 211 228 1,5 - - 6,30 29236E
290 232 25 69 35 103 235 260 2,5 - - 20,7 29336E

342 255 39 105 52 110 260 300 4,0 - - 52,2 29436E
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Oynak Makaral Eksenel Rulmanlar

Delik Capi: 190 ~ 530 mm

/ ®ds <
¢d
r
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R :
o[ =
r

¢D4

¢D

E Tipi
1N=0,102kgf

Sinir biyiikliikleri (mm) Temel dinamik Temel statik Sinir hiz1 (dak™)
Rulman No. yliik deger yiik degeri
r Gres ile Yag ile
g = v (min.) CcaN) Coa (N) yaglanan yaglgman

270 48 2 29238E 540000 2300000 - 1800
190 320 78 4 29338E 1170000 4550000 - 1100
380 115 5 29438E 2120000 7750000 - 800
280 48 2 29240E 550000 2410000 - 1800
200 340 85 4 29340E 1350000 5250000 - 1000
400 122 5 29440E 2350000 8450000 - 740
300 48 2 29244E 595000 2750000 - 1600
220 360 85 4 29344E 1410000 5750000 - 1000
420 122 6 29444E 2410000 8950000 - 720
340 60 2,1 29248E 890000 4000000 - 1300
240 380 85 4 29348E 1410000 5850000 - 980
440 122 6 29448E 2480000 9450000 - 720
360 60 2,1 29252E 915000 4250000 - 1300
260 420 95 5 29352E 1810000 7500000 - 860
480 132 6 29452E 2940000 11600000 - 640
380 60 2,1 29256E 935000 4500000 - 1200
280 440 95 5 29356E 1850000 7950000 - 840
520 145 6 29456E 3450000 13500000 - 580
420 73 3 29260E 1220000 5850000 - 1000
300 480 109 5 29360E 2310000 10000000 - 720
540 145 6 29460E 3650000 14800000 - 540
440 73 3 29264E 1270000 6150000 - 980
320 500 109 5 29364E 2370000 10600000 - 720
580 155 7,5 29464E 4050000 16800000 - 480
460 73 3 29268E 1290000 6350000 - 950
340 540 122 5 29368E 2850000 12400000 - 630
620 170 7,5 29468E 4750000 19300000 - 430
500 85 4 29272E 1650000 8050000 - 830
360 560 122 5 29372E 2900000 12900000 - 600
640 170 7,5 29472E 4900000 20500000 - 410
520 85 4 29276E 1780000 8800000 - 800
380 600 132 6 29376E 3400000 15300000 - 540
670 175 7,5 29476E 5200000 22000000 - 400
540 85 4 29280E 1840000 9250000 - 800
400 620 132 6 29380E 3550000 16300000 - 530
710 185 7,5 29480E 5850000 25000000 - 360
580 95 5 29284E 2260000 11300000 - 700
420 650 140 6 29384E 3900000 17900000 - 480
730 185 7,5 29484E 6050000 26000000 - 360
600 95 5 29288E 2290000 11800000 - 660
440 680 145 6 29388E 4050000 19000000 - 450
780 206 9,5 29488E 6950000 30000000 - 300
620 95 5 29292E 2290000 11900000 - 660
460 710 150 6 29392E 4600000 21700000 - 430
800 206 9,5 29492E 7150000 31500000 - 290
650 103 5 29296E 2530000 13200000 - 600
480 730 150 6 29396E 4630000 21900000 - 410
850 224 9,5 29496E 8250000 36000000 - 260
670 103 5 292/500E 2590000 13800000 - 600
500 750 150 6 293/500E 4700000 22600000 - 410
870 224 9,5 294/500E 8250000 35000000 - 250
530 710 109 5 292/530E 2820000 15100000 - 540

Not: Agir yuikll uygulamalar igin da’nin mil rondela muhafazasini tagiyabilecek buytiklikte olmasi gerekmektedir.



NACHI

+ Dinamik denk eksenel ylik
¢da Pa=Fa+1,2Fr
fa + Statik denk eksenel yiik
Poa=Fa+2,7Fr
burada, Fa: Eksenel yiik
Fr : Radyal yuk

Fr
Ancak, mutlaka Fa = 0,55

\_/<> ve Fr/Fa = 0,55 olmaldir.
¢Da

Mesnet ve pervaz Lz Lzl 2

Referans Biyiikliikleri (mm) biyiklikleri (mm) biiyiklikleri )
(mm) Kiitle (kg) Rulman No.
d D B B c A d_a Da ra db1 db2 (Referans)
1 1 1 (min.) (maks.) (maks.) (maks.) (maks.)
262 223 15 45 24 104 225 245 2,0 - - 8,50 29238E
308 246 27 74 38 110 250 275 3,0 - - 25,5 29338E
360 271 41 111 55 117 275 320 4,0 - - 61,4 29438E
271 236 15 45 24 108 235 255 2,0 - - 9,08 29240E
325 261 29 81 41 116 265 295 3,0 - - 32,0 29340E
380 286 43 117 59 122 290 335 4,0 - - 73,0 29440E
292 254 15 45 24 117 260 275 2,0 - - 9,84 29244E
345 280 29 81 41 125 285 315 3,0 - - 34,5 29344E
400 308 43 117 58 132 310 355 5,0 - - 74,2 29444E
330 283 19 57 30 130 285 305 2,0 - - 171 29248E
365 300 29 81 41 135 300 330 3,0 - - 36,3 29348E
420 326 43 117 59 142 330 375 5,0 - - 83,0 29448E
350 302 19 57 30 139 305 325 2,0 - - 18,5 29252E
405 329 32 91 45 148 330 365 4,0 - - 51,5 29352E
460 357 48 127 64 154 360 405 5,0 - - 106 29452E
370 323 19 57 30 150 325 345 2,0 - - 19,5 29256E
423 348 32 91 46 158 350 390 4,0 - - 54,0 29356E
495 387 52 140 68 166 390 440 5,0 - - 137 29456E
405 353 21 69 38 162 355 380 2,5 - - 31,0 29260E
460 379 37 105 50 168 380 420 4,0 - - 75,4 29360E
515 402 52 140 70 175 410 460 5,0 - - 146 29460E
430 372 21 69 38 172 375 400 25 - - 32,8 29264E
482 399 37 105 53 180 400 440 4,0 - - 80,0 29364E
555 435 55 149 75 191 435 495 6,0 - - 179 29464E
445 395 21 69 37 183 395 420 2,5 - - 34,5 29268E
520 428 41 117 59 192 430 470 4,0 - - 106 29368E
590 462 61 164 82 201 465 530 6,0 - - 228 29468E
485 423 25 81 44 194 420 455 3,0 - - 50,4 29272E
540 448 41 117 59 202 450 495 4,0 - - 111 29372E
610 480 61 164 82 210 485 550 6,0 - - 234 29472E
505 441 27 81 42 202 440 475 3,0 - - 52,8 29276E
580 477 44 127 63 216 480 525 5,0 - - 140 29376E
640 504 63 168 85 230 510 575 6,0 - - 263 29476E
526 460 27 81 42 212 460 490 3,0 - - 55,1 29280E
596 494 44 127 64 225 500 550 5,0 - - 146 29380E
680 534 67 178 89 236 540 610 6,0 - - 314 29480E
564 489 30 91 46 225 490 525 4,0 - - 74,9 29284E
626 520 48 135 68 235 525 575 5,0 - - 170 29384E
700 556 67 178 89 244 560 630 6,0 - - 325 29484E
585 508 30 91 49 235 510 545 4,0 - - 79,0 29288E
655 548 49 140 70 245 550 600 5,0 - - 192 29388E
745 588 74 199 100 260 595 670 8,0 - - 421 29488E
605 530 30 91 46 245 530 570 4,0 - - 80,9 29292E
685 567 51 144 72 257 575 630 5,0 - - 216 29392E
765 608 74 199 100 272 615 690 8,0 - - 435 29492E
635 556 33 99 55 259 555 595 4,0 - - 97,5 29296E
705 590 51 144 72 270 595 650 5,0 - - 224 29396E
810 638 81 216 108 280 645 730 8,0 - - 543 29496E
654 574 33 99 55 268 575 615 4,0 - - 101 292/500E
725 611 51 144 74 280 615 670 5,0 - - 231 293/500E
830 661 81 216 107 290 670 750 8,0 - - 559 294/500E

692 612 35 105 57 288 615 653 4,0 - - 106 292/530E




NACHI-FUJIKOSHI CORP.

Tokyo Head Office

Phone: +81-(0)3-5568-5111 Fax. +81-(0)3-5568-5206

Toyama Head Office : 1-1-1 Fujikoshi-Honmachi, Toyama, Japan 930-8511
Denizasiri Satici Firmalar

AMERIKA

® NACHI AMERICA

INC.HEADQUARTERS

17500 Twenty-Three Mile Road, Macomb,
Michigan, 48044, U.S.A.

Phone: +1-586-226-5151 Fax. +1-888-383-8665
URL: http://www.nachi.com/

INDIANA BRANCH

715 Pushville Road, Greenwood, Indiana, 46143,
U.S.A.

Phone: +1-317-535-5527 Fax. +1-317-535-3659

WEST COAST BRANCH

12652 E. Alondra Blvd. Cerritos, California, 90703,
U.S.A.

Phone: +1-562-802-0055 Fax. +1-562-802-2455

MIAMI BRANCH - LATIN AMERICA DIV.
2315 N.W. 107th Ave., Doral, Florida, 33172,
U.S.A.

Phone: +1-305-591-0054/0059/2604

Fax. +1-305-591-3110

ATLANTA SALES OFFICE

Six Concourse Parkway, Suite 2995 Atlanta, GA
30328, U.S.A.

Phone: +1-770-393-0270 Fax. +1-770-393-0271

@® NACHI ROBOTIC SYSTEMS INC.
22285 Roethel Drive, Novi, Michigan, 48375,
U.S.A

Phone: +1-248-305-6545 Fax. +1-248-305-6542
URL: http://www.nachirobotics.com/

KENTUCKY SERVICE CENTER

116 Collision Center Drive, Suite-1, Frankfort, KY
40601, U.S.A.

Phone: +1-502-695-4816 Fax. +1-502-695-4818

@® NACHI CANADA INC.

89 Courtland Ave., Unit No.2, Concord, Ontario,
L4K 3T4, CANADA

Phone: +1-905-660-0088 Fax. +1-905-660-1146
URL: http://www.nachicanada.com/

® NACHI MEXICANA, S.A. DE C.V.

Gral. Mariano Arista No.54, Local 5, Col. Argentina
C.P. 11230, Mexico D.F. MEXICO

Phone: +52-55-5386-1396 Fax. +52-55-5386-1336

AVRUPA

@® NACHI EUROPE GmbH

Bischofstrasse 99, 47809, Krefeld, GERMANY
Phone: +49-(0)2151-65046-0

Fax. +49-(0)2151-65046-90

URL: http://www.nachi.de/

Denizasir Uretici Firmalar

AMERIKA

SPAIN BRANCH

Av.Alberto Alcocer 28, 1-A, 28036, Madrid, SPAIN
Phone: +34-(0)91-302-6440

Fax. +34-(0)91-383-9486

BARCELONA OFFICE

Josep Tarradellas, 58, 1-5, 08029 Barcelona, SPAIN
Phone: +34-(0)93-430-6247

Fax. +34-(0)93-419-0897

BILBAO OFFICE

Gran Via 44, 7-D, 48011 Bilbao, SPAIN
Phone: +34-(0)94-443-7319

Fax. +34-(0)94-410-5263

CZECH BRANCH

Mostni 73, Kolin 4, 28002, CZECH
Phone: +420-321-710-200

Fax. +420-321-710-200

U.K. BRANCH

Unit 7, Junction Six Industrial Estate, Electric
Avenue, Birmingham B6 7JJ, U.K.

Phone: +44-(0)121-250-1890

Fax. +44-(0)121-250-1899

URL: http://www.nachi.co.uk/

® NACHI-FUJIKOSHI CORP.

ITALY REPRESENTATIVE OFFICE
Via delle Lame 75, 3 piano-interno 8
40122, Bologna, ITALY
Phone: +39-051-649-4808
Fax. +39-051-528-2149

ASYA ve OKYANUSYA

® NACHI-FUJIKOSHI CORP.

THAILAND REPRESENTATIVE OFFICE
Chai-ho Wongwaiwat Bldg. 889 Srinakarin Road,
Samutprakarn, THAILAND 10270
Phone: +66-2-748-7322~4
Fax. +66-2-748-7325

® NACHI SINGAPORE PTE. LTD.

No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Phone: +65-65587393 Fax. +65-65587371

VIETNAM OFFICE

Room 1608, 16/F Saigon Tower 29 Le Duan Street,
District 1, Ho Chi Minh City, VIETNAM

Phone: +84-8-823-6299

Fax. +84-8-823-6288

URL :http://www.nachi-fujikoshi.co.jp
E-mail:webmaster @nachi-fujikoshi.co.jp

: Shiodome Sumitomo Bldg. 17F 1-9-2 Higashi-shinbashi, Minato-ku, Tokyo 105-0021, Japan

Phone: +81-(0)76-423-5111 Fax. +81-(0)76-493-5211

@ FUJIKOSHI-NACHI (MALAYSIA) SDN. BHD.
No.17, Jalan USJ 21/3, 47630 UEP Subang Jaya,
Selangor Darul Ehsan, MALAYSIA

Phone: +60-(0)3-80247900

Fax. +60-(0)3-80235884

® P.T.NACHI INDONESIA

JI.H.R.Rasuna Said Kav.X-O

Kuningan, Jakarta 12950, INDONESIA

Phone: +62-012-527-2841 Fax. +62-021-527-3029

® NACHI PILIPINAS INDUSTRIES, INC.
1st Avenue, Manalac Compound, Sta. Maria
Industrial Estate, Bagumbayan, Taguig, Metro
Manila, PHILIPPINES

Phone: +63-(0)2-838-3620

Fax. +63-(0)2-838-3623

MANILA OFFICE

Km23 East Service Road, Capang Muntinlupa,
City Metro Manila, PHILIPPINES

Phone: +63-(0)2-850-0864

Fax. +63-(0)2-850-0864

o MEAL_M (LiE) BHHMAE
NACHI (Shanghai) CO.,LTD.
Rm No.1602, Ocean Towers No. 550, Yanan Road .E.
Huangpu District, Shanghai, CHINA
Post Code 200001
Phone: +86-(0)21-6360-3680
Fax. +86-(0)21-6360-3682

® NACHI-FUJIKOSHI CORP.

TAIPEI REPRESENTATIVE OFFICE
3F No.276, Sec3, Chung Ching N.Road,
Taipei, TAIWAN
Phone: +886-(0)2-2596-0118
Fax. +886-(0)2-2596-5346

® NACHI-FUJIKOSHI CORP.

KOREA REPRESENTATIVE OFFICE
2F Dongsan Bldg. 276-4, Sungsu 2GA-3DONG
Sungdong-Ku. Seoul 133-123, KOREA
Phone: +82-(0)2-469-2254
Fax. +82-(0)2-469-2264

® NACHI (AUSTRALIA) PTY. LTD.

Unit 1, 23-29 South Street, Rydalmere, N.S.W,
2116, AUSTRALIA

Phone: +61-(0)2-9898-1511

Fax. +61-(0)2-9898-1678

URL: http://www.nachi.com.au/

AVRUPA

® NACHI TECHNOLOGY INC.
612 Zushville Road, Greenwood, Indiana, 37008,

Phone: +1-317-535-5000
Fax. +1-317-535-8484
URL: http://nachitech.com/

@ NACHI MACHINING TECHNOLOGY CO.
17500 Twenty-three Mile Road, Macomb,
Michigan, 48044, U.S.A.

Phone: +1-586-263-0100

Fax. +1-586-263-4571

URL: http://www.nachimtc.com/

@ NACHI BRASIL LTDA.

Avenida Joao XX lll, No.2330, Jardim Sao Pedro,
Mogi das Cruzes, S.P., BRAZIL, CEP 08830-000
Phone: +55-11-4793-8800

Fax. +55-11-4793-8870

URL: http://www.nachi.com.br/

® NACHI INDUSTRIAL, S.A.

Pol. Industrial, EI Montalvo, Parc. 74 37008,
Salamanca, SPAIN

Phone: +34-(0)923-190516

Fax. +34-(0)923-194320

® NACHI CZECH S.R.O
Prumyslova 2732, 44001 Louny, CZECH
Phone: +420-415-930-630

Fax. +420-415-930-940

ASYA ve OKYANUSYA

@® NACHI INDUSTRIES PTE. LTD.
No.2 Joo Koon Way, Jurong Town, Singapore
628943, SINGAPORE

Phone: +65-68613944

Fax. +65-68611153

URL: http://www.nachinip.com.sg/

@® NACHI TECHNOLOGY (THAILAND) CO., LTD.
3/16 M, 2, Rojana Industrial Estate

Nongbua, Ban Khai, Rayong, 21120, THAILAND
Phone: +66-38-961-682

Fax. +66-38-961-683

© T RRSBRAT
NACHI C.Y. CORP.
No.109, Kao Young North Rd, Lung-Tan Hsin,
Tao-Yuan Hsien, TAIWAN
Phone: +886-(0)3-471-7651
Fax. +886-(0)3-471-8402

o RERBHEE MR R F
DONGGUAN NACHI C.Y. CORPORATION

Dangyong Village, Hongmei Town Dongguan City,

Guangdong, CHINA

Phone: +86-(0)769-8843-1300

Fax. +86-(0)769-8843-1330

oridLin FRLYSH(F)
DAESUNG-NACHI HYDRAULICS CO., LTD.

289-22, Yousan-Dong, Yangsan-Si Kyungnam

626-800, KOREA

Phone: +82-(0)55-385-7891~3

Fax. +82-(0)55-384-3270

o LA MBTHATRAT
SHANGHAI NACHI BEARINGS CO.,LTD.

258, Fengmao Rd. Malu Town,

Jiading, Shanghai, CHINA

Phone: +86-(0)21-6915-6200

Fax. +86-(0)21-6915-6202
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