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<. Rolamentos de rolos conicos

Rolamentos de rolos conicos

Definicdo e aptidoes

=> Definicio

Os rolamentos de rolos conicos com uma fileira de corpos rolantes, montados sempre em oposi-
¢éo ao outro rolamento do mesmo tipo, permitem uma grande rigidez de montagem, especial-
mente quando s&o pré-carregados.

M Gaiolas

Os rolamentos de rolos cénicos sdo geralmente equipados com uma gaiola de chapa embu-
tida ou, em certos casos, com uma gaiola em material sintético.

B Angulo de contato

Os anéis desse rolamento sédo separaveis: o anel exterior (capa) ndo é ligado ao resto do rola-
mento que é constituido pelo anel interior (cone) e pelos rolos mantidos sobre o cone pela
gaiola. O rolamento de rolos conicos s6 pode aceitar cargas axiais numa Unica diregédo. Ele
deve ser montado em oposi¢cao a um rolamento do mesmo tipo.

A norma ISO 355 define diferentes séries de rolamentos de rolos conicos com angulos de con-
tato de 10 a 30°. Para uma dada carga radial, a carga axial que o rolamento pode suportar sera
tanto mais elevada quanto maior for o angulo da capa. A SNR adotou uma simbologia definida
segundo essa norma para as novas séries ditas “intermediarias” e conservou a simbologia
antiga de uso corrente para as demais séries.

=> Aptidoes

M Cargas e velocidades

O rolamento de rolos conicos é um rolamento de contato angular que pode suportar cargas
radiais e axiais significativas.

B Defeitos de alinhamento

A corregéo dos perfis das geratrizes em contato aceita defeitos de alinhamento da ordem de
0,06°.



Séries

Variantes

B Chanfro especial

Chanfro especial sobre grande face do cone para adaptacéo aos
grandes rebaixos de conexdo dos ressaltos de eixos tais como os
dos fusos de roda.

M Flange sobre a capa

B Rolamentos emparelhados

Eles sé@o constituidos por dois rolamentos geralmente espacados,
pré-regulados, de maneira a formar um Unico mancal. Os elemen-
tos de um mesmo conjunto emparelhado ndo podem ser trocados
pelos elementos de outro conjunto.




<. Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)

Tolerancias e jogos

=> Tolerancias

Esses rolamentos sdo fornecidos com precisdo-padrdao com tolerancias em conformidade
com a norma ISO 492. Eles podem ser fornecidos mediante solicitagdo com tolerancias espe-
ciais para uma ou mais dimensdes ou caracteristicas.

= Jogos

B Jogo axial

Como esses rolamentos sdo montados sempre em oposi¢ao, o jogo axial € determinado pela
regulagem dos rolamentos no momento da montagem, ou seja, pelo ajuste da posi¢ao relativa
inicial dos cones com relacéo as capas. A regulagem determina um jogo mecénico (jogo posi-
tivo) ou uma pré-carga (jogo negativo).

M Tipos de montagem

Montagem em O

Utilizado nos casos de variagoes de tempera-
tura ou quando se deve afastar os pontos de
aplicagdo da carga dos dois rolamentos o
maximo possivel. Ela permite, em particular,
realizar montagens compactas pré-carrega-
das ou com jogo.

A regulagem ¢ feita sobre a distancia di dos
cones dos dois rolamentos, determinada por
um comprimento de espacador ou por porca
de regulagem.

Montagem em X

Para montar um eixo totalmente equipado
com os rolamentos num carter. De

A regulagem é feita sobre a distancia De das
capas dos dois rolamentos que é determinada
por cunhas ou porca de regulagem.

«— Regulagem




M Relacéo entre o jogo axial J, e o jogo radial J. de um rolamento
Ja=125Y .4,

Jai
I
= |

= =

M Pré-carga

Os rolamentos de rolos conicos sdo pré-
carregados cada vez que se deseja garan-
tir a rigidez axial da montagem (rolamentos
de pinh&o cbénico, rolamentos de fusos de
maguinas-ferramentas...). A determinagcao
do valor nominal da pré-carga é feita de
uma maneira precisa para cada aplicagao
em fungdo das condigdes de cargas e das
caracteristicas dos rolamentos escolhidos.

Afundamento axial
= =-—Torque de atrito

A

Para estabelecer um dossié de pré-carga
de rolamentos, consultar a SNR.

Para cada simbolo de rolamento, a SNR
estabelece duas curvas caracteristicas:

Carga axial de regulagem
(pré-carga)

¢ a curva de afundamento axial que carac-
teriza a rigidez do rolamento, a qual
depende do angulo de contato, do numero
de rolos e do seu comprimento efetivo;

® a curva de torque de atrito que permite verificar mediante um medidor de torque se a regu-
lagem da pré-carga é correta.

B Jogo axial na montagem para dois rolamentos separados

Como esses rolamentos sdo montados sempre em oposigao, 0 seu jogo interno € determinado
pela regulagem efetuada na montagem, que determina o jogo axial do eixo.

A titulo indicativo, a relagéo entre o jogo axial e o jogo radial
correspondente é dada pela férmula: Jy=0,8/Y.J, (Y =04 cotga)

Esses rolamentos podem ser montados pré-carregados, quando se deseja garantir a rigidez
axial de uma montagem. O limite de velocidade é entdo reduzido e depende do valor da
pré-carga.

Consultar a SNR.

&) SNE]




D). Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)

Elementos de calculo

M Vida atil

M Eixo montado sobre dois rolamentos simples

Carga dinamica equivalente

O equilibrio axial do eixo depende ndo somente dos esforgos exteriores nele aplicados, mas
também das forgas induzidas pelas cargas radiais aplicadas sobre cada rolamento.

Carga estatica equivalente

O seu valor Py é o maior dos dois valores obtidos a partir das seguintes férmulas:

Po = F,
Po=05F +Yg.Fy

M Eixo no qual um dos dois mancais é constituido de dois rolamentos emparelhados nao
pré-carregados montados em O ou em X

Montagem em O

Montagem em X

Considera-se esse mancal como constituido de um Unico rolamento com duas fileiras de rolos,
cujo centro O é o meio da distancia AB dos pontos de aplicagéo das cargas. A montagem de
um eixo com um tal mancal é hiperestatica (3 pontos de apoio: A, B, C) e somente pode ser
comparada a uma montagem sobre dois mancais se a distancia AB for inferior a L/5 e se a
rigidez do conjunto for correta (defeito de alinhamento < 0,06°). Nos demais casos, consultar

a SNR.




Carga dinamica equivalente do mancal duplo
(Norma ISO 281)

P=F +11Y.F, se Fp/F=e
P=067F +168Y.F, se F,/F>e

Capacidade dinamica de base do mancal duplo

A capacidade dindmica de base de um conjunto
de dois rolamentos idénticos é:

Ce=1,715C

Capacidade estatica equivalente do mancal
duplo

Po=F+11Y.F,

Capacidade estatica de base do mancal duplo

A capacidade estatica do conjunto de dois rola-
mentos idénticos é o dobro da capacidade de um
unico rolamento.

Cge =2 Co

B Caélculo dos rolamentos pré-carregados

Os valores das forgas induzidas que influem no equilibrio axial de dois rolamentos dependem
da pré-carga aplicada e das caracteristicas de rigidez dos rolamentos. Dessa forma, o céalculo
da carga equivalente sobre cada rolamento é complexo e deve ser efetuado pelos Servigos

Técnicos SNR.

SN



<. Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)

Elementos de montagem

M Intercambiabilidade dos elementos de um mesmo
simbolo

Como os cones e capas dos rolamentos de rolos conicos

sdo dissociaveis, a norma ISO, além das dimensoes e das

tolerancias das envoltorias exteriores, fixou:

e as cotas nominais do pequeno didmetro da pista da
capa (E)

e 0 angulo de contato (o)

Intercambiabilidade entre elementos de fabricacdo SNR

Os cones e as capas de um mesmo simbolo sdo totalmente intercambiaveis entre si, o com-
primento total do rolamento (cota T) permanece conforme a tolerancia normalizada (ISO 492).

Intercambiabilidade entre um elemento SNR e um elemento de outra marca

Essa intercambiabilidade é possivel desde que os elementos ndo SNR estejam em conformi-
dade com a norma ISO 355, especialmente as cotas a e E. Entretanto, como as tolerancias
dessas cotas, as corregdes de perfis das pistas, a qualidade do ago e dos estados de super-
ficie sdo proprias de cada fabricante, os desempenhos de tais montagens correm o risco de
ser sensivelmente reduzidos. Elas devem ent&o ser evitadas.

Alguns simbolos SNR de concepgéo antiga ndo permitem a intercambiabilidade com outras
marcas. Eles estdo identificados na “lista dos rolamentos-padréo”.

B Parametros de regulagem

A montagem dos rolamentos-padréo requer sempre uma regulagem, devido ao fato de os
seus elementos serem separaveis. Essa regulagem é fungéo das cotas caracteristicas de mon-
tagem e das suas tolerancias que sdo:

As cotas funcionais do rolamento

e Furo d

® Diametro externo D

¢ A distancia entre faces cone e capa de um mesmo rolamento: cota T

As cotas funcionais da montagem

¢ A distancia dos ressaltos de capas (De)

® A distancia dos ressaltos de cones (di)

® Os didametros dos suportes de eixo e de alojamento

A tolerancia geralmente admissivel para um jogo determinado (positivo ou negativo) obriga a
repetir a operagao de regulagem para cada montagem, considerando a amplitude das toleran-
cias dos rolamentos-padréo e das cotas de montagem.

Age-se entdo agora cada vez sobre uma das distancias de ressalto (De) ou (di) para compen-
sar as variagdes das outras cotas caracteristicas de montagem.

A regulagem é uma operacao repetitiva relativamente longa que requer uma méao-de-obra
especializada capaz de garantir preciséo e fiabilidade.



M Instalagdao sem regulagem

Em muitas montagens em série, as tolerancias das cotas tém uma dispersao gaussiana reduzida.
Utilizando entéo rolamentos de tolerancias também reduzidas, obtém-se sem qualquer regu-
lagem, com uma probabilidade de 99,73% um jogo que convém a numerosas aplicagoes.
Aplicagdes principais: rodas de veiculos, caixas de velocidade.

Os rolamentos sédo geralmente montados em O e pouco distantes um do outro.

B As duas possibilidades de montagem sem regulagem séo:

Esquema
do principio
da regulagem

pré-ajustados Conjunto emparelhado
T-B De

Caracteristicas
do rolamento

b Toler&ncia reduzida da posicdo do cone
com relacdo a grande face da capa
(cota T- B).

b Cone e capa intercambidveis.

b Cone geralmente alongado para evitar um
espacador.

b Conjunto de dois rolamentos pré-regulados
com uma toler&ncia reduzida da distancia
das duas capas (0,03 aproximadamente).

) Elementos ndo intercambidveis com
0s de outro conjunto.

Caracteristicas
da montagem

) Montagens em O de grande série.
) Tolerancia da distancia (De) dos ressaltos
capas da ordem de 0,05 max.

) Montagens de série grande ou média.
) Tolerancia da distancia (De) dos ressaltos
capas da ordem de 0,05 max.

Tolerancias
do jogo axial

) Tolerancia da ordem de 0,15/ 0,20 mm
com uma probabilidade de 99,7 %. Os
jogos, fora dessa probabilidade (0,3%)
estdo compreendidos numa margem
tedrica de 0,4 / 0,6 mm aproximadamente

) Tolerancia da ordem de 0,10 /0,15 mm
com uma probabilidade de 99,7 %. Os
jogos, fora dessa probabilidade (3%),
estdo compreendidos numa margem
tedrica de 0,25 / 0,4 mm aproximadamente

Prefixos e sufixos

M Prefixos
R Chanfro especial na grande face do anel interior (cone)
M Sufixos
B Sufixo para as séries 322 e 323 de angulo aumentado
AC indices de concepcéo interna
T Flange sobre o anel exterior (capa)
P6X Rolamento cuja tolerancia da cota T atende a classe de precisao 6X




D). Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)
Sa Sb‘

15 | 30202A | 35 | 11 | 10,0 | 11,75 | 8,40 15,80 1450 | 032 | 1,88 | 1,03 |10000 | 15000

17 | 30203A 40 | 12 | 11,0 | 13,25 | 9,90 21,2 21,3 035 | 1,74 | 0,96 | 9500 | 13000
32203A 40 | 16 | 14,0 | 17,25 | 11,25 31,0 31,0 0,31 | 1,92 | 1,06 | 9200 | 12000
30303A 47 | 14 | 12,0 | 15,25 | 10,40 29,7 27,2 0,29 | 2,11 | 1,16 | 8400 | 11000

20 | 30204A 47 | 14 | 12,0 | 1525 | 11,20 28,2 30,6 0,35 | 1,74 | 0,96 | 8000 | 11000
30304A 52 | 15 | 13,0 | 16,25 | 11,20 34,7 33,2 0,30 | 2,00 | 1,10 | 7500 | 10000
32304A 52 | 21 | 18,0 | 22,25 | 13,60 44,6 46,3 0,30 | 2,00 | 1,10 | 7700 | 10000

25 | 32005V 47 | 15 | 11,5 | 15,00 | 11,50 28,5 31,5 0,43 | 1,39 | 0,77 | 7600 | 10000
30205A 52 | 15 | 13,0 | 16,25 | 12,60 35,4 394 | 037 | 1,60 | 0,88 | 7100 | 10000
322058 52 | 18 | 15,0 | 19,25 | 16,75 41,5 49,0 0,58 | 1,08 | 0,57 | 7200 9500
33205A 52 | 22 | 18,0 | 22,00 | 14,00 52,5 57,5 035 | 1,71 | 0,94 | 7300 9800
30305A 62 | 17 | 15,0 | 18,25 | 13,00 49,2 48,1 0,30 | 2,00 | 1,10 | 6200 8600
32305A 62 | 24 | 20,0 | 2525 | 15,90 64,6 68,8 0,30 | 2,00 | 1,10 | 6300 8200

30 | 32006C 55 | 17 | 13,0 | 17,00 | 13,50 38,5 45,0 0,43 | 1,39 | 0,77 | 6400 8000
30206A 62 | 16 | 14,0 | 17,25 | 13,80 45,4 50,5 0,37 | 1,60 | 0,88 | 5900 8400
32206C 62 | 20 | 17,0 | 21,25 | 14,75 50,0 55,0 0,37 | 1,60 | 0,88 | 5800 8100
33206A 62 | 25 | 19,5 | 25,00 | 16,00 71,9 77,0 034 | 1,76 | 0,97 | 6300 8400
30306A 72 | 19 | 16,0 | 20,75 | 15,30 61,7 63,1 0,31 | 1,90 | 1,05 | 5300 7400
31306A 72 | 19 | 14,0 | 20,75 | 23,10 52,5 60,3 083 | 0,73 | 0,40 | 5100 7000
32306A 72 | 27 | 23,0 | 28,75 | 18,90 85,5 96,4 | 032 | 1,90 | 1,05 | 5400 7000

35 | 32007C 62 | 18 | 14,0 | 18,00 | 15,00 46,5 56,0 0,45 | 1,32 | 0,73 | 5600 7900
30207A 72 | 17 | 15,0 | 18,25 | 15,25 58,0 62,0 037 | 1,60 | 0,88 | 5100 7200
32207C 72 | 23 | 19,0 | 24,25 | 18,25 70,0 80,0 0,37 | 1,60 | 0,88 | 4900 6900
32207B 72 | 23 | 19,0 | 24,25 | 21,75 66,0 81,0 0,58 | 1,03 | 0,57 | 5200 6900
33207A 72 | 28 | 22,0 | 28,00 | 18,50 96,8 109,0 0,35 | 1,70 | 0,94 | 5500 7400
30307A 80 | 21 | 18,0 | 22,75 | 16,90 78,8 82,6 0,31 | 1,90 | 1,05 | 4700 6600
31307A 80 | 21 | 15,0 | 22,75 | 25,80 68,5 76,3 083 | 0,73 | 0,40 | 4500 | 6200
32307A 80 | 31 | 25,0 | 32,75 | 20,50 103,6 118,3 0,31 | 1,90 | 1,05 | 4800 | 6300
32307B 80 | 31 | 250 | 32,75 | 25,25 95,0 112,0 0,55 | 1,10 | 0,60 | 4600 6300

40 | 32008C 68 | 19 | 14,5 | 19,00 | 15,00 53,0 650 | 0,38 | 1,58 | 0,87 | 5000 | 7000
33108A 75 | 26 | 20,5 | 26,00 | 18,00 84,8 1103 | 0,35 | 1,69 | 0,93 | 4600 | 6400
30208A 80 | 18 | 16,0 | 19,25 | 16,90 63,0 740 | 037 | 1,60 | 0,88 | 4500 | 6500
32208C 80 | 23 | 19,0 | 24,75 | 19,75 78,0 880 | 037 | 1,60 | 0,88 | 4300 | 6100
33208A 80 | 32 | 25,0 | 32,00 | 21,00 113,9 1320 | 036 | 1,68 | 0,92 | 4900 | 6600
30308A 90 | 23 | 20,0 | 2525 | 19,50 95,2 107,5 | 035 | 1,74 | 0,96 | 4100 5800
31308A 90 | 23 | 17,0 | 25,25 | 29,10 84,9 958 | 0,83 | 0,73 | 0,40 | 3900 | 5500
32308A 90 | 33 | 27,0 | 3525 | 23,40 120,8 1471 0,35 | 1,74 | 0,96 | 4200 5500

*Trata-se de velocidades limites segundo o conceito SNR (v. pag. 85 a 87)



Caracteristicas

[ Rolamentos com uma fileira de rolos conicos (cota métrica)

30202A 29,0 29,0 32,0 19,0 20,0 2,0 18 1,0 1,0 0,053

30203A 34,0 34,0 37,0 23,0 23,0 2,0 2,3 1,0 1,0 0,076 2DB
32203A 33,6 34,2 37,9 23,8 22,1 3,1 0,5 1,0 1,0 0,103 2DD
30303A 40,0 41,0 42,0 23,0 25,0 2,0 3,2 1,0 1,0 0,121 2FB
30204A 40,0 41,0 43,0 26,0 27,0 2,0 33 1,0 1,0 0,125 2DB
30304A 44,0 45,0 47,0 27,0 28,0 2,0 3,2 15 15 0,179 2FB
32304A 43,0 45,0 47,0 27,0 27,0 3,0 4,0 15 15 0,238 2FD
32005V 40,0 42,0 44,0 30,0 30,0 3,0 3,5 0,6 0,6 0,110 4CC
30205A 44,0 46,0 48,0 31,0 31,0 2,0 33 1,0 1,0 0,154 3CC
32205B 41,0 46,0 49,0 31,0 30,0 3.2 4,0 1,0 1,0 0,192 5CD
33205A 43,0 46,0 49,0 31,0 30,0 4,0 4,0 1,0 1,0 0,222 2DE
30305A 54,0 55,0 57,0 32,0 34,0 2,0 3,2 15 15 0,265 2FB
32305A 53,0 55,0 57,0 32,0 33,0 3,0 50 15 15 0,378 2FD
32006C 48,0 49,0 52,0 36,0 35,0 3,7 4,0 1,0 1,0 0,165 4CC
30206A 53,0 56,0 57,0 36,0 37,0 2,0 3,2 1,0 1,0 0,238 3DB
32206C 52,0 56,0 59,0 36,0 37,0 3,2 4,0 1,0 1,0 0,282 3DC
33206A 53,0 56,0 59,0 36,0 36,0 50 55 1,0 1,0 0,353 2DE
30306A 62,0 65,0 66,0 37,0 40,0 3,0 45 15 15 0,400 2FB
31306A 55,0 65,0 68,0 37,0 40,0 3,0 6,5 15 15 0,395 7FB
32306A 59,0 65,0 66,0 37,0 39,0 4,0 55 15 15 0,579 2FD
32007C 54,0 56,0 59,0 41,0 40,0 4,0 4,0 10 1,0 0,219 4CC
30207A 62,0 65,0 67,0 42,0 44,0 3,0 3,0 15 15 0,328 3DB
32207C 61,0 65,0 67,0 42,0 43,0 3,6 55 15 15 0,430 3DC
32207B 56,0 65,0 68,0 42,0 42,0 3,0 5,0 15 15 0,436 5DC
33207A 61,0 65,0 68,0 42,0 42,0 5,0 6,0 15 15 0,542 2DE
30307A 70,0 71,0 74,0 44,0 45,0 3,0 45 15 2,0 0,550 2FB
31307A 62,0 71,0 76,0 44,0 44,0 4,0 75 15 2,0 0,526 7FB
32307A 66,0 71,0 74,0 44,0 44,0 4,0 75 15 2,0 0,827 2FE
32307B 61,0 71,0 76,0 44,0 42,0 53 75 15 2,0 0,741 5FE
32008C 60,0 62,0 65,0 46,0 46,0 47 4,5 1,0 1,0 0,265 3CD
33108A 65,0 68,0 71,0 47,0 47,0 4,0 55 15 15 0,505 2CE
30208A 69,0 73,0 74,0 47,0 49,0 3,0 3,8 15 15 0,422 3DB
32208C 68,0 73,0 75,0 47,0 48,0 5,1 55 15 15 0,508 3DC
33208A 67,0 73,0 76,0 47,0 47,0 5,0 7,0 15 15 0,733 2DE
30308A 77,0 81,0 82,0 49,0 52,0 3,0 5,0 15 2,0 0,759 2FB
31308A 71,0 81,0 86,0 49,0 51,0 4,0 8,0 15 2,0 0,747 7FB
32308A 73,0 81,0 82,0 49,0 50,0 4,0 8,0 15 2,0 1,040 2FD




<. Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)
Sa Sb_

45 | 32009V 75 | 20 | 15,5 | 20,00 | 16,50 59,0 730 | 039 | 1,53 | 0,84 | 4500 | 6300
33109A 80 | 26 | 20,5 | 26,00 | 19,10 87,0 1170 | 038 | 1,57 | 0,86 | 4200 5900
30209C 85 | 19 | 16,0 | 20,75 | 17,75 67,0 740 | 040 | 1,48 | 0,81 | 4200 | 6000
32209A 85 | 23 | 19,0 | 24,75 | 20,10 84,1 1030 | 040 | 1,48 | 0,81 | 4000 5600
322098 85 | 23 | 19,0 | 24,75 | 23,75 87,0 1040 | 059 | 1,01 | 0,56 | 4300 5700
33209A 85 | 32 | 25,0 | 32,00 | 22,00 118,4 1410 | 039 | 1,56 | 0,86 | 4400 5900
30309A | 100 | 25 | 22,0 | 27,25 | 21,30 114,1 1298 | 035 | 1,74 | 0,96 | 3700 5200
31309A | 100 | 25 | 18,0 | 27,25 | 32,50 106,2 1090 | 083 | 0,73 | 0,40 | 3500 | 4600
32309A | 100 | 36 | 30,0 | 38,25 | 25,60 1562,2 189,3 | 035 | 1,74 | 0,96 | 3700 | 4900
32309B | 100 | 36 | 30,0 | 38,25 | 29,75 152,0 187,0 | 055 | 1,10 | 0,60 | 3700 5100

50 | 32010A 80 | 20 | 15,5 | 20,00 | 18,00 69,0 950 | 042 | 1,42 | 0,78 | 4100 5800
33110A 85 | 26 | 20,0 | 26,00 | 20,50 87,0 1250 | 0,41 | 1,46 | 0,80 | 3900 5400
30210C 9 | 20 | 17,0 | 21,75 | 19,25 76,0 890 | 042 | 1,43 | 0,79 | 3100 | 4500
32210A 90 | 23 | 19,0 | 24,75 | 21,00 96,8 1090 | 042 | 1,43 | 0,79 | 4000 5300
33210A 90 | 32 | 24,5 | 32,00 | 23,50 127,2 1580 | 041 | 1,45 | 0,80 | 4000 5300
30310A | 110 | 27 | 23,0 | 29,25 | 23,00 147,1 1520 | 035 | 1,74 | 0,96 | 3600 | 4800
31310A | 110 | 27 | 19,0 | 29,25 | 35,00 125,0 1300 | 083 | 0,73 | 0,40 | 3200 | 4200
32310A | 110 | 40 | 33,0 | 42,25 | 28,20 177,5 236,1 035 | 1,73 | 0,95 | 3400 | 4500

55 | 32011A 90 | 23 | 17,5 | 23,00 | 19,80 79,7 115,6 0,41 | 1,48 | 0,81 | 3600 5100
33011A 90 | 27 | 21,0 | 27,00 | 19,50 101,2 138,0 0,31 | 1,92 | 1,06 | 4000 5400
33111A 95 | 30 | 23,0 | 30,00 | 22,00 122,8 155,0 0,37 | 1,60 | 0,88 | 3900 5200
30211A | 100 | 21 | 18,0 | 22,75 | 21,00 94,6 112,8 0,40 | 1,48 | 0,81 | 3500 5000
32211A | 100 | 25 | 21,0 | 26,75 | 22,80 12,7 1415 0,40 | 1,48 | 0,81 | 3400 4700
33211A | 100 | 35 | 27,0 | 35,00 | 25,50 152,7 188,0 0,40 | 1,50 | 0,83 | 3600 4900
30311A | 120 | 29 | 25,0 | 31,50 | 24,50 155,0 179,0 035 | 1,74 | 0,96 | 3300 4400
31311A | 120 | 29 | 21,0 | 31,50 | 38,00 146,0 154,0 0,83 | 0,73 | 0,40 | 2900 3800
32311A | 120 | 43 | 35,0 | 4550 | 30,40 212,7 27113 035 | 1,74 | 0,96 | 3100 | 4100
32311B | 120 | 43 | 350 | 45,50 | 36,00 206,0 275,0 0,55 | 1,10 | 0,60 | 3000 4200

60 | 32012A 95 | 23 | 17,5 | 23,00 | 20,80 83,8 1215 | 083 | 0,73 | 0,40 | 3400 | 4900
33012A 95 | 27 | 21,0 | 27,00 | 20,50 103,4 1450 | 033 | 1,83 | 1,00 | 3700 | 4900
33112A | 100 | 30 | 23,0 | 30,00 | 23,50 113,0 1640 | 040 | 1,51 | 0,83 | 3600 | 4700
30212A | 110 | 22 | 19,0 | 23,75 | 22,30 103,3 1300 | 040 | 1,48 | 0,81 | 3200 | 4600
32212A | 110 | 28 | 24,0 | 29,75 | 25,00 138,7 1788 | 040 | 1,48 | 0,81 | 3100 | 4400
33212A | 110 | 38 | 29,0 | 38,00 | 27,50 161,0 223,0 | 040 | 1,48 | 0,81 | 3400 | 4500
30312A | 130 | 31 | 26,0 | 33,50 | 26,50 180,0 210,0 | 0,35 | 1,74 | 0,96 | 3000 | 4000
31312A | 130 | 31 | 22,0 | 33,50 | 40,50 165,9 176,0 | 0,83 | 0,73 | 0,40 | 2700 3600
32312A | 130 | 46 | 37,0 | 48,50 | 32,00 | 244,0 3150 | 0,35 | 1,74 | 0,96 | 3000 | 4000

*Trata-se de velocidades limites segundo o conceito SNR (v. pag. 85 a 87)



B Rolamentos com uma fileira de rolos conicos (cota métrica) (cont)

S D1 D1 D2 d3 d4 Sa Sh r 3| IS0
‘0' min max min min max min min max max |

32009V 67,0 69,0 72,0 49,0 51,0 4,0 45 1,0 1,0 0,320 3CC
33109A 69,0 73,0 77,0 52,0 52,0 4,0 55 15 15 0,551 3CE
30209C 74,0 78,0 80,0 52,0 54,0 3,2 45 15 15 0,463 3DB
32209A 73,0 78,0 80,0 52,0 53,0 3,0 55 15 15 0,641 3DC
322098 70,0 78,0 82,0 52,0 53,0 4,0 55 15 1,5 0,576 5DC
33209A 72,0 78,0 81,0 52,0 52,0 5,0 7,0 15 15 0,803 3DE
30309A 86,0 91,0 92,0 54,0 59,0 3,0 50 15 2,0 1,030 2FB
31309A 79,0 91,0 95,0 54,0 56,0 4,0 9,0 15 2,0 0,951 7FB
32309A 82,0 91,0 93,0 54,0 56,0 4,0 8,0 15 2,0 1,400 2FD
323098 76,0 91,0 94,0 54,0 55,0 5,0 8,0 15 2,0 1,400 5FD

32010A 72,0 74,0 77,0 56,0 56,0 4,0 4,5 1,0 1,0 0,360 3CC
33110A 74,0 78,0 82,0 57,0 56,0 4,0 6,0 15 15 0,574 3CE
30210C 79,0 83,0 85,0 57,0 58,0 33 45 15 15 0,527 3DB
32210A 78,0 83,0 85,0 57,0 58,0 3,0 55 15 15 0,667 3DC
33210A 77,0 83,0 87,0 57,0 57,0 5,0 75 15 15 0,875 3DE
30310A 95,0 | 100,0 | 102,0 60,0 65,0 4,0 6,0 2,0 2,5 1,290 2FB
31310A 87,0 | 100,0 | 1040 60,0 62,0 4,0 10,0 2,0 2,5 1,240 7FB
32310A 90,0 | 100,0 | 102,0 60,0 62,0 5,0 9,0 2,0 2,5 1,860 2FD

32011A 81,0 83,0 86,0 62,0 63,0 4,0 55 15 15 0,592 3CC
33011A 81,0 83,0 86,0 62,0 63,0 5,0 6,0 15 15 0,667 2CE
33111A 83,0 88,0 91,0 62,0 62,0 5,0 7,0 15 15 0,863 3CE
30211A 88,0 91,0 94,0 64,0 64,0 4,0 45 15 2,0 0,732 3DB
32211A 87,0 91,0 95,0 64,0 63,0 4,0 55 15 2,0 0,915 3DC
33211A 85,0 91,0 96,0 64,0 62,0 6,0 8,0 15 2,0 1,160 3DE
30311A 1040 | 110,0 | 111,0 65,0 71,0 4,0 6,5 2,0 2,5 1,610 2FB
31311A 94,0 | 1100 | 1130 65,0 68,0 4,0 10,5 2,0 2,5 1,580 7FB
32311A 99,0 | 110,0 | 1110 65,0 68,0 5,0 10,5 2,0 2,5 2,350 2FD
32311B 91,0 | 1100 | 1120 65,0 65,0 50 10,5 2,0 2,5 2,320 5FD

32012A 85,0 88,0 91,0 67,0 67,0 4,0 55 15 15 0,632 4CC
33012A 85,0 88,0 90,0 67,0 67,0 5,0 6,0 15 15 0,715 2CE
33112A 88,0 93,0 96,0 67,0 67,0 5,0 7,0 15 15 0,917 3CE
30212A 96,0 | 101,0 | 1030 69,0 70,0 4,0 45 15 2,0 0,967 3EB
32212A 95,0 | 101,0 | 104,0 69,0 69,0 4,0 55 15 2,0 1,170 3EC
33212A 93,0 | 101,0 | 1050 69,0 69,0 6,0 9,0 15 2,0 1,540 3EE
30312A 112,0 | 118,0 | 120,0 72,0 77,0 5,0 75 2,5 3,0 2,030 2FB
31312A 103,0 | 118,0 | 123,0 72,0 73,0 5,0 11,5 2,5 3,0 2,000 7FB
32312A 107,0 | 118,0 | 120,0 72,0 74,0 6,0 1,5 2,5 2,0 2,924 2FB




<. Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)
Sa Sb‘

65 | 32013A | 100 | 23 | 17,5 | 23,00 | 22,50 83,0 128,0 046 | 1,31 | 0,72 | 3400 4600
33013A | 100 | 27 | 21,0 | 27,00 | 21,50 107,9 156,0 035 | 1,72 | 0,95 | 3400 4600
33113A | 110 | 34 | 26,5 | 34,00 | 26,00 159,3 211,0 0,39 | 1,55 | 0,85 | 3300 4400
30213A | 120 | 23 | 20,0 | 24,75 | 23,80 126,3 152,7 0,40 | 1,48 | 0,81 | 2900 4100
32213A | 120 | 31 | 27,0 | 32,75 | 27,30 168,7 221,8 0,40 | 1,48 | 0,82 | 2800 3900
33213A | 120 | 41 | 32,0 | 41,00 | 29,50 202,0 280,0 0,39 | 1,54 | 0,85 | 2800 4000
30313A | 140 | 33 | 28,0 | 36,00 | 28,50 203,0 238,0 035 | 1,74 | 0,96 | 2800 3700
31313A | 140 | 33 | 23,0 | 36,00 | 44,00 1914 204,0 083 | 0,73 | 0,40 | 2500 3300
32313A | 140 | 48 | 39,0 | 51,00 | 34,50 273,0 350,0 035 | 1,74 | 0,96 | 2800 3700
32313B | 140 | 48 | 39,0 | 51,00 | 41,50 275,0 375,0 0,55 | 1,10 | 0,60 | 2600 3500

70 | 32014A | 110 | 25 | 19,0 | 25,00 | 24,00 105,0 160,0 043 | 1,38 | 0,76 | 3200 4200
33014A | 110 | 31 | 255 | 31,00 | 22,50 127,0 204,0 0,28 | 2,11 | 1,16 | 3200 4200
30214A | 125 | 24 | 21,0 | 26,25 | 25,90 138,3 173,7 042 | 1,43 | 0,79 | 2800 4000
32214A | 125 | 31 | 27,0 | 33,25 | 28,90 173,1 2371 042 | 1,43 | 0,79 | 2700 3800
33214A | 125 | 41 | 32,0 | 41,00 | 31,00 201,0 282,0 0,41 | 1,47 | 0,81 | 2900 3900
30314A | 150 | 35 | 30,0 | 38,00 | 30,00 230,0 272,0 035 | 1,74 | 0,96 | 2600 3500
31314A | 150 | 35 | 25,0 | 38,00 | 47,00 2135 229,0 083 | 0,73 | 0,40 | 2300 3000
32314A | 150 | 51 | 42,0 | 54,00 | 36,50 310,0 405,0 0,35 | 1,74 | 0,96 | 2600 3500
32314B | 150 | 51 | 42,0 | 54,00 | 44,00 305,0 405,0 0,55 | 1,10 | 0,60 | 2400 3300

75 | 32015A | 115 | 25 | 19,0 | 25,00 | 25,50 106,0 167,0 0,46 | 1,31 | 0,72 | 3000 4000
33015A | 115 | 31 | 255 | 31,00 | 23,00 111,0 186,0 0,30 | 2,001 | 1,11 | 3000 4000
33115A | 125 | 37 | 29,0 | 37,00 | 29,00 188,1 252,0 0,40 | 1,51 | 0,83 | 2800 3700
30215A | 130 | 25 | 22,0 | 27,25 | 27,00 153,8 175,0 044 | 1,38 | 0,76 | 2700 3600
32215A | 130 | 31 | 27,0 | 33,25 | 30,00 168,0 224,0 0,44 | 1,38 | 0,76 | 2700 3600
33215A | 130 | 41 | 31,0 | 41,00 | 32,00 208,0 298,0 0,43 | 1,40 | 0,77 | 2700 3600
30315A | 160 | 37 | 31,0 | 40,00 | 32,00 255,0 305,0 035 | 1,74 | 0,96 | 2400 3200
32315A | 160 | 55 | 45,0 | 58,00 | 39,00 355,0 470,0 035 | 1,74 | 0,96 | 2400 3200
32315B | 160 | 55 | 45,0 | 58,00 | 46,50 325,0 415,0 0,55 | 1,10 | 0,60 | 2300 3100

80 | 32016A | 125 | 29 | 22,0 | 29,00 | 27,00 139,0 216,0 0,42 | 1,42 | 0,78 | 2800 3700
33016A | 125 | 36 | 29,5 | 36,00 | 25,00 173,0 284,0 0,28 | 2,16 | 1,19 | 2800 3700
33116A | 130 | 37 | 29,0 | 37,00 | 30,50 179,0 276,0 0,42 | 1,44 | 0,79 | 2600 3500
30216A | 140 | 26 | 22,0 | 28,25 | 27,50 160,0 200,0 042 | 1,43 | 0,79 | 2500 3400
32216A | 140 | 33 | 28,0 | 3525 | 31,00 199,0 265,0 0,42 | 1,43 | 0,79 | 2500 3400
33216A | 140 | 46 | 35,0 | 46,00 | 35,00 250,0 365,0 043 | 1,41 | 0,78 | 2500 3400
30316A | 170 | 39 | 33,0 | 42,50 | 34,00 291,0 350,0 035 | 1,74 | 0,96 | 2300 3000

85 | 32017A | 130 | 29 | 22,0 | 29,00 | 28,50 142,0 2240 | 044 | 1,36 | 0,75 | 2600 3500
33017A | 130 | 36 | 29,5 | 36,00 | 26,00 176,0 296,0 | 029 | 2,06 | 1,13 | 2600 | 3500
33117A | 140 | 41 | 32,0 | 41,00 | 33,00 | 211,0 330,0 | 041 | 1,48 | 0,81 | 2400 3300
30217A | 150 | 28 | 24,0 | 30,50 | 30,00 | 2024 2320 | 042 | 1,43 | 0,79 | 2400 3200

*Trata-se de velocidades limites segundo o conceito SNR (v. pag. 85 a 87)



B Rolamentos com uma fileira de rolos conicos (cota métrica) (cont)

S D1 D1 D2 d3 d4 Sa Sh r 3| IS0
‘0' min max min min max min min max max |

32013A 90,0 93,0 97,0 72,0 72,0 4,0 55
33013A 89,0 93,0 96,0 72,0 72,0 5,0 6,0
33113A 96,0 | 103,0 | 106,0 72,0 73,0 6,0 75

15 15 0,675 4CC

15 15 0,757 2CE

15 15 1,300 3DE
30213A 106,0 | 111,0 | 113,0 74,0 77,0 4,0 45 15 2,0 1,160 3EB

15

15

2,5

32213A 1040 | 111,0 | 1150 74,0 76,0 4,0 55 2,0 1,550 3EC
33213A 1020 | 111,0 | 1150 74,0 74,0 6,0 9,0 2,0 2,020 3EE
30313A 122,0 | 128,0 | 130,0 77,0 83,0 5,0 8,0 8 3,0 2,520 2GB
31313A 11,0 | 128,0 | 132,0 77,0 79,0 5,0 13,0 2,5 3,0 2,500 7GB
32313A 117,0 | 128,0 | 130,0 77,0 80,0 6,0 12,0 2,5 3,0 3,400 2GD
32313B 109,0 | 128,0 77,0 | 133,0 77,0 6,0 12,0 2,5 3,0 3,460 5GD

32014A 98,0 | 103,0 | 1050 77,0 78,0 5,0 6,0
33014A 99,0 | 103,0 | 1050 77,0 78,0 5,0 55
30214A 110,0 | 116,0 | 118,0 79,0 81,0 4,0 5,0

1 15 0,867 4CC
1
1
32214A 1080 | 116,0 | 119,0 79,0 80,0 4,0 6,0 1
1
2

5

5 15 1,080 2CE
5 2,0 1,300 3EB
5 2,0 1,730 3EC
33214A 107,0 | 116,0 | 120,0 79,0 79,0 7,0 9,0 5 2,0 2,120 3EE
30314A 130,0 | 138,0 | 140,0 82,0 89,0 5,0 8,0 5 3,0 3,050 2GB
31314A 118,0 | 138,0 | 141,0 82,0 84,0 5,0 13,0 2,5 3,0 2,950 7GB
32314A 1250 | 138,0 | 140,0 82,0 86,0 6,0 12,0 2,5 3,0 4,400 2GD
32314B 17,0 | 138,0 | 143,0 82,0 83,0 7,0 12,0 2,5 3,0 4,250 5GD

32015A 103,0 | 108,0 | 110,0 82,0 83,0 5,0 6,0
33015A 104,0 | 108,0 | 110,0 82,0 83,0 6,0 55
33115A 109,0 | 116,0 | 120,0 84,0 84,0 6,0 8,0
30215A 1150 | 121,0 | 124,0 84,0 86,0 4,0 5,0
32215A 1150 | 121,0 | 124,0 84,0 85,0 4,0 6,0
33215A 11,0 | 121,0 | 1250 84,0 83,0 7,0 10,0
30315A 139,0 | 148,0 | 149,0 87,0 95,0 5,0 9,0
32315A 133,0 | 148,0 | 149,0 87,0 91,0 7,0 13,0
32315B 1240 | 148,0 | 151,0 87,0 90,0 7,0 14,0

15 0,858 4CC
15 1,150 2CE
2,0 1,810 3DE
2,0 1,390 4DB
4DC
2,0 2,230 3EE
3,0 3,700 2GB
3,0 5,370 2GD
3,0 5,200 5GD

NN R — — —
oo oo oo a
N
o
—_
~
(=2}

o

32016A 12,0 | 117,0 | 120,0 87,0 89,0 6,0 7,0 15

33016A 112,0 | 117,0 | 1190 87,0 90,0 6,0 6,5 15 15 1,630 2CE
33116A 114,0 | 121,0 | 126,0 89,0 89,0 6,0 8,0 15 2,0 1,930 3DE
30216A 124,0 | 130,0 | 132,0 90,0 91,0 4,0 6,0 2,0 2,5 1,690 3EB
32216A 122,0 | 130,0 | 134,0 90,0 90,0 5,0 7,0 2,0 2,5 2,150 3EC
33216A 119,0 | 130,0 | 1350 90,0 89,0 7,0 11,0 2,0 2,5 2,940 3EE
30316A 148,0 | 158,0 | 159,0 92,0 | 102,0 5,0 9,5 2,5 3,0 4,360 2GB

15 1,300 3CC

32017A 17,0 | 1220 | 1250 92,0 94,0 6,0 7,0 15 15 1,410 4CC
33017A 118,0 | 122,0 | 1250 92,0 94,0 6,0 6,5 15 15 1,700 3CE
33117A 122,0 | 130,0 | 1350 95,0 95,0 7,0 9,0 2,0 2,5 2,440 3DE
30217A 132,0 | 140,0 | 1410 95,0 97,0 50 6,5 2,0 2,5 2,160 3EB




D). Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)
Sa Sb_

85 | 32217A | 150 | 36 | 30,0 | 38,50 | 33,50 | 224,0 3000 | 042 | 1,43 | 0,79 | 2400 | 3200
33217A | 150 | 49 | 37,0 | 49,00 | 37,50 | 284,0 4200 | 042 | 1,43 | 0,79 | 2400 | 3200
32317A | 180 | 60 | 49,0 | 63,50 | 43,00 | 4050 5250 | 035 | 1,74 | 0,96 | 2100 | 2900

90 | 32018A | 140 | 32 | 24,0 | 32,00 | 30,00 168,0 270,0 0,41 | 1,42 | 0,78 | 2500 3300
33018A | 140 | 39 | 32,5 | 39,00 | 28,00 215,0 360,0 0,27 | 2,23 | 1,23 | 2500 3300
33118A | 150 | 45 | 35,0 | 45,00 | 35,50 253,0 400,0 0,40 | 1,51 | 0,83 | 2300 3100
30218A | 160 | 30 | 26,0 | 32,50 | 32,00 208,0 267,0 042 | 1,43 | 0,79 | 2200 3000
32218A | 160 | 40 | 34,0 | 42,50 | 36,00 262,0 360,0 042 | 1,43 | 0,79 | 2200 3000
32318A | 190 | 64 | 53,0 | 67,50 | 45,50 450,0 595,0 035 | 1,74 | 0,96 | 2000 2700

95 | 32019A | 145 | 32 | 24,0 | 32,00 | 31,50 171,0 280,0 0,44 | 1,36 | 0,75 | 2300 3100
33019A | 145 | 39 | 32,5 | 39,00 | 28,50 242,3 375,0 0,28 | 2,16 | 1,19 | 2300 3100
30219A | 170 | 32 | 27,0 | 34,50 | 34,00 226,0 290,0 042 | 1,43 | 0,79 | 2100 2800
32219A | 170 | 43 | 37,0 | 45,50 | 39,00 299,0 415,0 042 | 1,43 | 0,79 | 2100 2800

100 | 32020A | 150 | 32 | 24,0 | 32,00 | 32,50 | 170,0 2810 | 046 | 1,31 | 0,72 | 2200 | 3000
33020A | 150 | 39 | 32,5 | 39,00 | 29,50 | 224,0 3900 | 029 | 2,09 | 1,15 | 2200 | 3000
30220A | 180 | 34 | 29,0 | 37,00 | 36,00 | 258,0 3350 | 042 | 1,43 | 0,79 | 2000 | 2700
32220A | 180 | 46 | 39,0 | 49,00 | 41,50 | 330,0 4650 | 042 | 1,43 | 0,79 | 2000 | 2700

105 | 32021A | 160 | 35 | 26,0 | 35,00 | 34,50 201,0 335,0 044 | 1,35 | 0,74 | 2100 2800
33021A | 160 | 43 | 34,0 | 43,00 | 31,00 245,0 420,0 028 | 2,12 | 1,17 | 2100 2800
30221A | 190 | 36 | 30,0 | 39,00 | 38,00 287,0 380,0 0,42 | 1,43 | 0,79 | 1900 2500
32221A | 190 | 50 | 43,0 | 53,00 | 44,00 380,0 540,0 0,42 | 1,43 | 0,79 | 1900 2500

110 | 32022A | 170 | 38 | 29,0 | 38,00 | 36,50 236,0 390,0 0,43 | 1,39 | 0,77 | 2000 2700
33022A | 170 | 47 | 37,0 | 47,00 | 33,50 288,0 500,0 0,29 | 2,09 | 1,15 | 2000 2700
30222A | 200 | 38 | 32,0 | 41,00 | 40,00 325,0 435,0 042 | 1,43 | 0,79 | 1800 2400
32222A | 200 | 53 | 46,0 | 56,00 | 47,00 420,0 605,0 042 | 1,43 | 0,79 | 1800 2400

120 | TACB120 | 170 | 25 | 19,5 | 27,00 | 34,00 | 150,0 2350 | 047 | 127 | 0,70 | 1900 | 2600
32024A | 180 | 38 | 29,0 | 38,00 | 39,00 | 2450 4200 | 046 | 1,31 | 0,72 | 1800 | 2500
33024A | 180 | 48 | 38,0 | 48,00 | 36,00 | 293,0 5200 | 031 | 1,97 | 1,08 | 1800 | 2400
30224A | 215 | 40 | 34,0 | 43,50 | 44,00 | 3450 470,0 | 044 | 1,38 | 0,76 | 1700 | 2200
32224A | 215 | 58 | 50,0 | 61,50 | 51,50 | 460,0 6800 | 044 | 138 | 0,76 | 1700 | 2200

130 | T4CB130 | 185 | 27 | 21,0 | 29,00 | 38,00 180,0 280,0 | 047 | 1,27 | 0,70 | 1700 2400
32026A | 200 | 45 | 34,0 | 45,00 | 43,50 | 320,0 5450 | 043 | 1,38 | 0,76 | 1700 2200
30226A | 230 | 40 | 34,0 | 43,75 | 4550 | 3750 5050 | 044 | 1,38 | 0,76 | 1500 2000
32226A | 230 | 64 | 54,0 | 67,75 | 57,00 | 530,0 8150 | 044 | 1,38 | 0,76 | 1500 2000

*Trata-se de velocidades limites segundo o conceito SNR (v. pag. 85 a 87)



B Rolamentos com uma fileira de rolos conicos (cota métrica) (cont)

S D1 D1 D2 d3 d4 Sa Sh r 3| IS0
‘0' min max min min max min min max max |

32217A 130,0 | 140,0 | 142,0 95,0 96,0 5,0 8,5 2,0 25 2,750 3EC
33217A 128,0 | 140,0 | 1440 95,0 95,0 7,0 12,0 2,0 2,5 3,620 3EE
32317A 150,0 | 166,0 | 167,0 99,0 | 103,0 8,0 14,5 3,0 4,0 7,450 2GD

32018A 1250 | 131,0 | 134,0 99,0 | 100,0 6,0 8,0 15 2,0 1,691 3CC
33018A 127,0 | 131,0 | 1350 99,0 | 100,0 7,0 6,5 15 2,0 2,200 2CE
33118A 130,0 | 140,0 | 144,0 | 100,0 | 100,0 7,0 10,0 2,0 2,5 3,220 3DE
30218A 140,0 | 150,0 | 150,0 | 100,0 | 103,0 5,0 6,5 2,0 2,5 2,700 3FB
32218A 138,0 | 150,0 | 152,0 | 100,0 | 102,0 5,0 8,5 2,0 2,5 3,500 3FC
32318A 157,0 | 176,0 | 177,0 | 104,0 | 108,00 8,0 14,5 3,0 4,0 8,780 2GD

32019A 130,0 | 136,0 | 140,0 | 104,0 | 1050 6,0 8,0 15 2,0 1,784 4CC
33019A 131,0 | 136,0 | 139,0 | 1040 | 104,0 7,0 6,5 15 2,0 2,300 2CE
30219A 149,0 | 158,0 | 159,0 | 107,0 | 110,0 5,0 75 2,5 3,0 3,160 3FB
32219A 1450 | 158,0 | 161,0 | 107,0 | 108,0 5,0 8,5 2,5 3,0 4,200 3FC

32020A 134,0 | 141,0 | 1440 | 1090 | 109,0 6,0 8,0 15 2,0 1,880 4CC
33020A 1350 | 141,0 | 1430 | 1090 | 108,0 7,0 6,5 15 2,0 2,310 2CE
30220A 157,0 | 1680 | 1680 | 1120 | 116,0 5,0 8,0 2,5 3,0 3,700 3FB
32220A 1540 | 168,0 | 171,0 | 1120 | 1140 5,0 10,0 2,5 3,0 5,200 3FC

32021A 1430 | 150,0 | 154,0 | 1150 | 116,0 6,0 9,0 2,0 2,5 2,500 4DC
33021A 1450 | 150,0 | 153,0 | 1150 | 116,0 7,0 9,0 2,0 2,5 3,060 2DE
30221A 1650 | 178,0 | 177,0 | 117,0 | 1220 6,0 9,0 2,5 3,0 4,500 3FB
32221A 161,0 | 178,0 | 180,0 | 117,0 | 120,0 5,0 10,0 2,5 3,0 6,250 3FC

32022A 152,0 | 160,0 | 163,0 | 120,0 | 122,0 7,0 9,0 2,0 2,5 3,100 4DC
33022A 152,0 | 160,0 | 161,0 | 120,0 | 123,0 7,0 10,0 2,0 2,5 3,800 2DE
30222A 1740 | 188,0 | 187,0 | 1220 | 129,0 6,0 9,0 2,5 3,0 5,230 3FB
32222A 170,0 | 188,0 | 190,0 | 1220 | 126,0 6,0 10,0 2,5 3,0 7,352 3FC

T4CB120 | 154,0 | 157,0 | 164,0 | 1320 | 130,0 43 75 3,0 3,0 1,540 4CB
32024A 161,0 | 170,0 | 173,0 | 130,0 | 131,0 7,0 9,0 2,0 2,5 3,183 4DC
33024A 160,0 | 170,0 | 171,0 | 130,0 | 132,0 6,0 10,0 2,0 2,5 4,140 2DE
30224A 187,0 | 203,0 | 201,0 | 1320 | 140,0 6,0 9,5 2,5 3,0 6,270 4FB
32224A 181,0 | 203,0 | 204,0 | 1320 | 136,0 7,0 11,5 2,5 3,0 9,270 4FD

T4CB130 | 171,0 | 171,0 | 179,0 | 1440 | 1410 6,2 8,0 3,0 3,0 2,300 4CB
32026A 178,0 | 190,0 | 192,0 | 140,0 | 1440 8,0 11,0 2,0 2,5 5,060 4EC
30226A 203,0 | 216,0 | 217,0 | 1440 | 1520 7,0 9,5 3,0 4,0 7,070 4FB
32226A 1930 | 216,0 | 219,0 | 1440 | 146,0 7,0 13,5 3,0 4,0 11,500 4FD




D). Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)
Sa Sb_

140 | T4CB140 | 195 | 27 | 21,0 | 29,00 | 40,00 | 204,0 340,0 | 050 | 1,19 | 0,66 | 1700 | 2300
32028A | 210 | 45 | 34,0 | 45,00 | 46,00 | 330,0 580,0 | 046 | 1,31 | 0,72 | 1600 | 2100
30228A | 250 | 42 | 36,0 | 45,75 | 47,00 | 440,0 580,0 | 044 | 138 | 0,76 | 1400 | 2000
32228A | 250 | 68 | 58,0 | 71,75 | 61,00 | 610,0 920,0 | 044 | 1,38 | 0,76 | 1400 | 1900

150 | 32030A | 225 | 48 | 36,0 | 48,00 | 49,00 370,0 640,0 0,46 | 1,31 | 0,72 | 1400 2000
30230A | 270 | 45 | 38,0 | 49,00 | 51,50 450,0 605,0 044 | 1,38 | 0,76 | 1300 1700
32230A | 270 | 73 | 60,0 | 77,00 | 64,50 700,0 1070,0 044 | 1,38 | 0,76 | 1300 1700

160 | T4DB160 | 220 | 30 | 23,0 | 32,00 | 44,80 237,0 390,0 049 | 1,23 | 0,68 | 1500 2000
32032A | 240 | 51 | 38,0 | 51,00 | 52,50 435,0 790,0 046 | 1,31 | 0,72 | 1400 1800
32232A | 290 | 80 | 67,0 | 84,00 | 70,00 890,0 1420,0 044 | 1,38 | 0,76 | 1200 1600

170 | 32034A | 260 | 57 | 43,0 | 57,00 | 56,00 500,0 895,0 044 | 1,35 | 0,74 | 1300 1700
32234A | 310 | 86 | 71,0 | 91,00 | 75,00 | 1000,0 1600,0 044 | 1,38 | 0,76 | 1100 1500

180 | 32036A | 280 | 64 | 48,0 | 64,00 | 59,50 7135 1170,0 042 | 1,42 | 0,78 | 1200 1600
32236A | 320 | 86 | 71,0 | 91,00 | 77,50 | 1030,0 1690,0 045 | 1,33 | 0,73 | 1100 1400

190 | 32038A | 290 | 64 | 48,0 | 64,00 | 62,50 655,0 1210,0 044 | 1,36 | 0,75 | 1100 1500

200 | 32940A | 280 | 51 | 39,0 | 51,00 | 54,00 | 525,0 960,0 | 0,39 | 1,52 | 0,84 | 1100 | 1600
32040A | 310 | 70 | 53,0 | 70,00 | 67,00 | 750,0 1350,0 | 0,43 | 1,39 | 0,77 | 1000 | 1400

240 | 32048A | 360 | 76 | 57,0 | 76,00 | 78,00 | 1028,8 | 1760,0 | 0,46 | 1,31 | 0,72 870 | 1200

280 | 32056A | 420 | 87 | 65,0 | 87,00 | 90,50 | 1250,0 2350,0 046 | 1,31 | 0,72 700 1000

320 | 32064A | 480 | 100 | 74,0 [100,00| 104,00 1520,0 2940,0 046 | 1,31 | 0,72 630 840

* Trata-se de velocidades limites segundo o conceito SNR (v. pag. 85 a 87)



B Rolamentos com uma fileira de rolos conicos (cota métrica) (cont)

~&) D1 D1 D2 d3 d4 Sa Sh r 3
» min max min min max min min max max

1S0

T4CB140 | 180,0 | 181,0 | 189,0 | 1520 | 151,0 5,0 8,0 3,0 3,0 2,400 4CB
32028A 187,0 | 200,0 | 202,0 | 150,0 | 153,0 8,0 11,0 2,0 2,5 5,200 4DC
30228A 219,0 | 236,0 | 2340 | 154,0 | 163,0 9,0 9,5 3,0 4,0 9,000 4FB
32228A 210,0 | 236,0 | 238,0 | 154,0 | 159,0 8,0 13,5 3,0 4,0 14,200 4FD

32030A 200,0 | 213,0 | 216,0 | 162,0 | 164,0 8,0 12,0 25 3,0 6,310 4EC
30230A 234,0 | 256,0 | 250,0 | 164,0 | 1750 9,0 11,0 3,0 4,0 11,100 4GB
32230A 226,0 | 256,0 | 254,0 | 164,0 | 1710 8,0 17,0 3,0 4,0 18,500 4GD

T4DB160 | 204,0 | 206,0 | 213,0 | 1720 | 172,0 6,0 9,0 3,0 3,0 3,200 4DB
32032A 213,0 | 2280 | 231,0 | 1720 | 1750 8,0 13,0 2,5 3,0 7,700 4EC
32232A 242,0 | 276,0 | 274,0 | 1740 | 1830 10,0 17,0 3,0 4,0 22,500 4GD

32034A 230,0 | 248,0 | 249,0 | 1820 | 187,0 10,0 14,0 2,5 3,0 10,300 4EC
32234A 259,0 | 292,0 | 294,0 | 188,0 | 196,0 10,0 20,0 4,0 5,0 29,300 4GD

32036A 247,0 | 2680 | 267,0 | 1920 | 199,0 10,0 16,0 2,5 3,0 14,200 3FD
32236A 267,0 | 3020 | 303,0 | 198,0 | 204,0 10,0 20,0 4,0 5,0 30,700 4GD

32038A 257,0 | 278,0 | 279,0 | 202,0 | 209,0 10,0 16,0 2,5 3,0 14,800 4FD

32940A 257,0 | 2680 | 271,0 | 2120 | 216,0 9,0 12,0 2,5 3,0 9,380
32040A 273,0 | 298,0 | 297,0 | 2120 | 2210 11,0 17,0 2,5 3,0 19,100 4FD

32048A | 318,0 | 346,0 | 346,0 | 2540 | 261,0 12,0 19,0 3,0 4,0 26,000 4FD

32056A 370,0 | 402,0 | 402,0 | 298,0 | 3050 14,0 22,0 4,0 5,0 39,500 4FC

32064A 424,0 | 462,0 | 461,0 | 338,0 | 350,0 15,0 26,0 4,0 5,0 59,100 4GD




D). Rolamentos de rolos conicos

Rolamentos de rolos conicos (cont)

B Rolamentos com uma fileira de rolos conicos (cota polegada)

75,987 | HM215249/210 | 131,975 | 39,000 | 32,000 | 39,00 | 29,00 | 205,0 | 285,0 2500 3500 | 2,190

89,974 | HM218248/210 | 146,975 | 40,000 | 32,500 | 40,00 | 31,40 | 251,1 340,0 2400 3200 2,550

88,900 | HM518445/410 | 152,400 | 39,688 | 30,163 | 39,688 | 33,70 | 278,8 365,0 2300 3100 2,900

100,000 | JHM720249/210 | 160,000 | 40,000 | 32,000 | 41,00 | 38,60 | 260,0 370,0 2200 2900 3,050
50,000 | JLM104945N910Z | 82,000| 27,700 {17,000 | 21,50 | 22,20 | 72,0 95,0 4000 5700 0,444
38,000 | JL69349/310A | 63,000| 17,000 (13,500 | 17,00 | 14,00 | 41,5 56,0 5300 7500 0,200

80,000 | JM515649/610 | 130,000 | 34,000 | 28,500 | 35,00 | 30,10 | 183,6 | 249,0 2700 3600 1,730

17,462 | LM11749/710 39,878 | 14,605(10,668 | 13,843 | 8,80 | 22,3 22,8 9800 | 13000| 0,085

19,050 | LM11949/910 45,237 | 16,637 12,065 | 15,494 | 9,90 | 29,0 30,3 8400 | 11000| 0,121

21,986 | LM12749/710 45,237 | 16,637 12,065 | 15,494 | 10,20 | 27,8 33,4 8200 | 10000, 0,117

21,986 | LM12749/711 45,974 | 16,637 12,065 | 15,494 | 10,20 | 27,8 33,4 8200 | 10000| 0,122

38,100 | LM29749/710 65,088 | 18,288 (13,970 | 18,034 | 13,70 | 433 56,8 5200 7300 0,231

34,925 | LM48548/510 65,088 | 18,288|13,970 | 18,034 | 13,70 | 45,7 58,0 5400 7600 | 0,251

41,275 | LM501349/310 | 73,431 19,812|14,732 19,558 | 16,30 | 56,1 69,5 4700 6600 0,328

45,987 | LM503349/310 | 74,976 18,000|14,000 | 18,00 | 1580 | 53,1 74,8 4400 6200 0,297

45,987 | LM503349A/310 | 74,976 | 18,000|14,000 | 18,00 | 15,80 | 53,1 74,8 4400 6200 | 0,297

45,242 | LM603049/011 | 77,788 | 19,842| 15,08 | 19,842| 17,60 | 57,5 73,5 4400 6100 0,355

31,750 | LM67048/010 59,131 16,764 (11,811 | 15,875| 12,80 | 35,3 42,5 5900 8400 0,177

26,988 | L44649/610 50,292 | 14,732 (10,668 | 14,224| 10,90 | 26,7 32,5 6900 9800 0,119
29,000 | L45449/410 50,292 | 14,732 (10,668 | 14,224| 10,90 | 30,0 37,8 7100 9600 0,109
196,850 | L540049/010 254,00| 27,783 (21,433 | 28,275| 42,60 | 198,0 413,0 1200 1600 3,500

34,988 | L68149/110 59,131 16,764 (11,938 | 15,875| 13,30 | 33,3 44,4 5900 7800 0,167

* Trata-se de velocidades limites segundo o conceito SNR (v. pag. 85 a 87)



