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V0 1. rubber mixer 1A39AUTINIUAAMUSTITOU 320 ToUADUIN TUIAADUAY electric

] 1 [
motor Y9 75 hp motor Wuu%ﬂﬂﬂ?ﬂlﬁ:ﬁﬂﬂ 960 5ﬂﬁﬂﬂu1ﬁ WOAALUDITEUDTN

o

Mds AdeamIaaiI§i89 roller chain (15 AZLUU)



40 2. maveunsesdinsrilanileinnmisey 3000pm  AunlidiezAadendugniiu
Tdurgudnata 40 wu. gnnseiIAIn thrust load 2500 N LA radial load 4000 N
Aoems Idaaugniiuiiongnis1991u 30,000 $3Tus 7101R load factor = 1.1 uAZAY

UNFDAD 98% INIUTIA 1182 bearing number YBIRAUGNIURTF (20 AzlUL)



Aoamavuenewududes  (belt conveyor) ¥ANTIAAIY AC Hi-torque motor WUIA
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m Two parts of machine are held together by bolts that arc initially tightened to provide a
total initial clamping force of 10,000 N.  The stiffness of bolt (k) and plate (k) is
k, = 0.5k,
a) What external separating force (F} to reduce clamping forceto 1,000 N
(assume the bolt remains within its elastic range) ?
b) If this separating force is repeatedly applied and removed, what are the values

of the mean and alternating forces acting on the bolts?

(10 points)
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U0 5. The bracket shown is to supporta total load (equally divided between two sides) of
60 kN. Using E60 series welding rod and a safety factor of 3.0, what size weld should

be specified? (20 points)

Note: Each plate has two 75 mm
welds and one 100 mm weld.
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M The rotating solid steel shaft is simply supported by bearing at points B and C and is
driven by a gear D, which has a 6-in pitch diameter. The force F from drive gear acts at
angle of 20° . The shaft transmits a torque to point A of T, = 3000 Ibf-in. The shaft is
machined from steel with S_ = 60 kpsi and S, = 80 kpsi. Using a factor of safety of 2.5,
determine the minimum allowable diameter of the shaft. Use fatigue stress concentration

factors of K, = 1.8 and K =1.3 (20 points)




:

SINGLE-ROW DEEP GROQOVE BALL BEARINGS

(
(*) Wnen heavy axial loads ere applied, increase «, and decrease Dy from the above values.

'} For taierances for the snap ring grooves and snap ring dimensions, refer to Pages AS0 .to AS3.

Bore Diameter 25~45 mm Dynamic Equivaient Load
P=XF.+YF,
y F
EA' L
Coe . rSe Fr>e
F!
X Y X Y
5 | 0.35 1 G | 056126
10 0.29 1 Q 0.66 | 1.48
15 | 027 1 0 | ob6 | 1864
20 9.25 T 0 066 [ 1.76
25 024 1 0 056 | 185
30 0.23 1 0 056 | 1.92
50 0.20 1 a 056 | 213
w0 | o019 ! g | o056 | 228
Static Equivalent Load
£y .
; . “L>0.8, P,=0.6F+0.5
Open Type Shigided Typa Non-Contact Contact With Snap Wiith ¥ Ao r 055,
Sealed Type Sealed Type Ring Groove Srap Ring F,
z W DD-DOU N NR 508, Pp=f
T
Boundaq Dimensions Basic .oad Ratings Limiting Speeds (rpm) Bearing Numbers Snap Ring Groove Dimansions (') Snap Ring (%) Abutment and Fillat Dimansions Mass
mm) (N} {kgt} Groase oil o {mm) Dim(enagons {mm} (k)
fnp ' mm.
f& b B v fol Cor G G | Qoo Cpen Shiidd  Sealed S wo & b D, n o w| D f dal?) D o Dy Oy
e o M R VY M) max  min max max  min X mex min max max  max min max HYPIox
26 37 7 0.3 4300 2950 440 300 [ 18000 10000 22000 680G 22 Vv DD N MR 1.3 D095 357 025 0 39.8 0.85 | 27 27 35 03 405 1.8 0021
42 9 03 7050 4560 715 4501 16000 10000 {9000 6906 Z2  vv DDY N NR 17 085 40,7 025 03} 2448 0.85| 27 286 40 03 485 2.3{ 0042
47 8 03 8850 5600 e 570 [ 15000 - 18000 18005 — — = - - — — - - — - - 27 b 45 0.3 - - 0.05%
47 12 0.6 10100 5850 1030 595 [ 15000 9500 18000 6005 ZZ VY DDU N NR 206 135 448 04 05| 527 1.12] 729 30 43 0.6 535 29| 00@8
B2 15 1 14 000 7850 1430 800 113000 9000 15000 6205 2Z Vv DDU N NR 246 135 48.73 04 05| 57.9 1.12| 30 az 47 1 B8.8 3.3 0.126
82 17 1.1 20600 11200 2100 150 | 11000 8000 13000 6306 ZZ WV DDU N NR 328 1.9 59.61 08 05| 677 1.7 315 36 55.5 1 685 46| 023
28 52 12 0.8 12500 7400 1270 766 14000 B500 16000 60/28 22 WV DDU N NR:2.06 1.35 48.73 0.4 05| 52.9° 1312 32 34 48 0.6 BBE 2.9 008
58 16 1 16 800 9500 700 97012000 8000 14000 82/28 2Z VvV DDU N NR 246 135 556 04 05 3.7 112| 33 3B/B5 53 646 33| 0172
A8 18 1.1 28 700 14000 2730 ' 1430 [ 10000 7600 13000 63/28 ZZ wv DDU N NR 328 1.9 64.82 06 05| 746 1.7 34.5 28 61.6 1 76 4.6 020
Kl ¢] 42 /03 4500 3450 460 J50 (16000 9000 18000 68O 2Z VYV DD N NR 1.3 095 407 025 03} 448 0.85| 32 32 40 0.3 455 1.8 0.024
47 9 03 7250 5000 140 510 114000 BBOO 17000 @ Z2 vV bDbu N -NR 1.7 085 457 @25 03] 498 0.85| 32 34 45 03 505 23| 0052
a5 9 0.3 11200 7380 1180 750 | 13000 — 15000 16008 — — — - - - - - - - - - 32 - 53 03 - - 0.087
b 13 ] 13200 5300 1360 845 | 13000 8000 15000 6006 2Z VvV DDU N NR 208 135 528 04 05 607 1.12| 35 366 50 1 61.5 298| 0113
62 16 1 19 600 11300 1880 1160111000 7500 13000 6206 ZZ vV DDU N NR 328 1.9 59.61 0.6 05| 67.7 1.7 35 386 67 | 68.5 46| 0.9
7219 11 26 700 15000 2720 1530 [ 8500 6700 12000 6308 ZZ wv DDU N NR 3.28 1.3 68,81 06 05| 1E 17 365 42.5 655 | 80 48| 033
32 68 13 1 15100 9150 1830 935 | 12000 7500 14000 60/32 ZZ WV DDU N NR 208 135 6556 04 06| 637 1.12[ 37 38.5 B3 1 645 2.9 oy
8 17 1 20 700 V00 2120 1190110000 7100 12000 62/32 2ZI WV DDU N NR 328 1.9 62.6. 06 05| 70.7 17 37 40 60 1 7.6 48| 022
75 20 171 29 900 17000 3060 1730 | 9000 6300 11000 63/32 ZZ WV DOU N NR 328 1.9 7183 06 08| 818 17 386 445 685 | 83 46| 0363
35 47 7 04 4750 3300 486 400 1 13000 500 16000 6807 2Z WV DD N NR 1.3 095 457 (.26 03| 498 088 37 a7 45 0.3 605 1.8| 0027
EE 10 06 10 600 7250 1080 740 (12000 7500 15000 6907 ZZ WV DDU N NR 1.7 09 537 025 05| 878 0.85] 39 39 5t 06 B85 23| 0074
62 9 04 11700 BZO0 1180 835117000~ 13000 16007 — — = - - - - = - - — - 37 - 60 03 - - o1
62 14 1 16 000 10300 1630 1080111000 6700 13000 6007 ZZ Vv DDUY N NR 2.08 19 59.61 06 05| 67.7 1.7 40 41.5 87 % 686 3.4 0147
7217 1. 26 700 15300 2620 1660 9500 6300 11000 6207 ZZ VvV DDU N. NR 328 1.9 8.8t 0.6 05| 788 1.7 41.5 446  66.5 1 80 4.6 0278
BO 21 15 33500 19200 3 1960 8500 6000 10000 B30T ZZ wv DDU N NR 328 139 76.81 0.6 05 866 1.7 43 a7 72 1.6 88 4.6 0.449
4 52 7 0.3 4900 4 350 5 445 | 12000 6700 14000 6BOB 2Z  wv DD N,  NR 1.3 095 607 0.26 0.3 548 085| 42 42 50 0.3 &85 18| 0.030
§2 12 0.6 13700 10000 1390 102011000 6300 13000 G ZIZ vV DDU N NR 1.7 096 60.7 026 05| 64.8 0.85] 44 48 58 0.6 6556 23| 0.11
88 9 0.3 12 600 9660 1290 85| 10000 — 12000 16008 — -~ — - - = - - - - — - 42 [l 6 0.3 — - 0.13
68 15 1 16 800 11800 1710 180 | 10000 6000 12000 6008 2Z WV DDU N NR 249 13 6482 06 05| 746 1.7 45 47.5 63 1 76 3.8 0186
80 18 11 29 100 17800 27970  ]B820| 8500 BB00 10000 6208 22 WV DDU N NR 328 19 7681 Q6 05| BB 1.7 466 50.5  73.5 1 88 48| 0359
80 23 15 40500 24000 4150 2450 7500 5300 9000 6308 ZI WV DOU N NR 3.28 2.7 86.79 06 O.B| $6.5 248 | 48 53 82 15 98 54| 062
45 58 7 03 5350 250 560 5351 11000 5000 13000 6809 2T VvV DD N NAR 13 095 667 025 03| 608 085 47 475 56 0.3 616 1.8 0038
68 12 086 14 100 10900 1440 1110 9500 5B600 12000 6908 22 VvV DDU N NR 17 085 667 025 05| 708 0.85| 49 50 64 08 72 23| 0124
75 10 0.8 14 800 11400 1520 1180 9000 — 11000 16008 — —  — - - - - - - - - - a8 - 7t 08— - 0167
75 16 1 20900 15200 2140 1560 9000 5300 11000 6009 ZZ WV DDU N NR 249 1.9 71.83 06 05| E1.8 1.7 50 §3.5 70 1 83 3.8 0238
85 19 1.1 31500 20400 3200  2080| 7500 5300 8000 6208 ZZ VV DDU N NR 3.28 1.9 81.8t 06 05| 91.6 1.7 51,5 565 785 1 93 46| 0413
0o 75 15 53000 32000 5400 3260 6700 4800 B 6309 ZZ WV bou N NR 328 2.7 8 06 051065 246 53 61.6 92 15 108 547 DB

Remarks 1. Diameter Series 7 {extra thin section bearings) are alsc avallable, plesse contact NS
2. When using bearings with rotating outer rings, contact NISSIZ if they are sealed, shielded, or have snap rings.
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ANGULAR CONTACT BALL BEARINGS

$INGLE/MATCHED MOUNTINGS
gore Diameter 40~55 mm Dynanic Equivaient Load F'=XF,+ ¥F,
—B— - . Bingle, 0T DB or OF
i s I 0 o £ 4L AT L PR LT
. JX bd ¥ v X bd X ¥
5 | D&Y i Qo110 + 1.23 [0 78
10 [ 047 0 Gaa | 121 | 1.36 | 0.72 a7
15 | G 44 ' 1 bl G441 128 1 143 | Q721208
Wi | g4zt bl Q.4a | 1,32 1 1.48 | 072 | 214
% | G4l i 0 | 4a ) 136 1 152 G712 | 221
30 | 040 H Q| 0.44 ) 138 1 t66 [ 072 | 2.2
5) | 036 . Q Q.44 | 1.44 1 16 [ 872 | 23
5[ — [0EE 1 C [ C4r]ogr 1 .92 [ 0.6 | 1.41
30 | — 080 1 0 [035[076 i 079 [ 083 | 1.24
W — j1ia| 1 | © 035067 1 | 066|067 | 683
* For {, upe 2 for DB, OF and 1 tor DT
Sistic Equivalenl Load  Py= X, F,+ Yo F,

[ Single, 0T | 0B or OF
hogs [ X ¥y X, [A Eingle of OT
5| 0 E T 087 (ramieo
. 75 ] 0 3 T e
Back-to-Back Front-to-Front Tandem B M 3 T cet e
o]} DF oT a ¥l 1 0.52
Bourdary Dimensions Basic Load Ratings {Single) Limitin? Eft. Load | Abutmant and Filist | Mass " Bearing Numbers (). Basic Load Ratings {Matched)i  Limiting | Load Center [ Abutment and Fillat
{mm} IN) ikgli Speads () Cz’;n"’;‘ Dimensions (mm) | (kg) IN) {kgf? ( s) 1 Spacings (mm) |  Dimensions {mm)
m ' a
d p B ¥ ni G Car € G |Geasst 0N | a | d  Da 7 Singla Duplex C. Cor ¢ Gy |Geess™ oi | DB OF | 4 D, %O

e, mir_ MR . min max  max | approx min max  max
40 5y 12 0.6 03 14300 11200 1460 1140114000 18000| 17.9| 45 67 0.6} 0.108 7908A5 D8 DF DT 23300 22300 2370 227011000 1BOOQ| 368 11.8| — 59.6 0.3
82 1z 0.6 0.3 16100 11700 TH40 100116000 22000| 12.8| 45 67 0.8 D107 7908C OB DF DT 24600 23500 2510 23903000 18Q0D| 267 1.7 — 59.5 0.3
g8 16 1 0.6 JaB00 16400 1990 157010000 14000 23.1| 48 62 1 | 0188 J00BA DB DF DT 31500 31000 3250 3160| 85O0 11000| 46.2 16.2| 4B 63 0.5
58 15 1 086 20600 15800 2160 1420 |15000 20000) 147 46 g2 1 ) 0208 J008¢ OB DF DY 33500 32000 3400 326012000 17000 29.6 05| — 63 0.5
80 18 1.1 06 35500 25100 3600 2560 | 9500 13000, 26.3| 47 73 1 | 0.368 9208A OB DF DY 57500 BOSOQ 5850 516Q| 7600 10000| 62.6 16.8| 45 75 0.6
B0 18 11 0.6 32000 23000 3250 2340 6700 9000 34.2| 47 73 01 | 0317 72086 DB DF DT 62000 46000 5300 4700 5300 7500 68.3 92.3| 45 7% 0.
B0 18 11 06 36500 25200 3700 2570 |14000 19000 17.0, 47 731 ] 04N 7208¢ DB DF DT 53000 50500 B160[ 11000 15000 | 34.1 1.9 = 75 0.6
50 23 1.5 1 29000 33000 5000 3380| 7100 9000 | 30.3| 49 81 1.5| 0.624 730BA DB DF DT 79500 66000 8100 6700 5600 7500| 60.5 14.5| 46 84 DB
50 22 16 1 45000 30500 450 3100| 6300 8500 38.8F 49 81 1.5{ 0.639 73088 DB DF DT 73000 60500 0 6200 5000 6700 775 31.6| 46 84 08
4 88 12 UG 0.3 15100 12700 1540 1290112000 17Q00| 19.2| B0 B3 0.6 0.120 7900A5 DB DF DT 24800 25400 2510 2590 9500 13000| 384 144 -— 66.6 0.3
88 12 0.6 0.3 16000 13400 1630 1380714000 20000 13.6| 5¢ B3 0.6 0.127 7308C DB DF DT 26000 26800 2660 2730| 12000 168000| 27.1  3.1| = 665 0.3
W8 1 08 23700 1BYOG 230 1910| 9600 13000 263 B9 9 1 | 025 7008A DB DF DT 37600 37500 3850 3B00| 7600 1000C| 50.6 18.6| 8O 70 0.5
75 18 1 0.8 24400  1930Q 2480 196014000 32000 16.0( 61 89 1 | 0.266 7008¢ DB DF DT 39500 38500 4050 3950/ 11000 16000 321 01| — W 0b
85 19 1.1 0.8 39500 28700 40RO 2930} 8500 12000 28.3| 52 78 1 | 0.404 y200A DB DF DT 64500 57500 6650 5850( 77100 8500( 566 18.5; 50 80 0.6
86" 19 1.1 0.6 RGO0C 26200 3650 2680 6300 8500 36.8( 82 78 1 | o4 ¥2088 DB DF DT 58500 52500 6950 5350| 5000 6700 736 3656 50 8 0.6
86 19 1.1 0.6 41000 28800 4150  2940}12000 17000 18.2| 52 78 1 | 0.459 7209C DB DF DT 66500 57500 6750 5860[ 10000 14000( 364 1.6 — 80 0.6
100 25 1.9 1 63500 43500 G450 4460 63CC 8 33.41 54 a1 15| 0838 7308A DB OF DT 103000 87000 10600 8900 5000 6700( €6.% 169 94 0.8
100 25 1.5 1 58500 40000 5950 4100| 5600 7500 42.9; 54 91 16| 0.869 73098 DB DF DT 95000 B80BCO 9650 8200 4500 6000| 868 358 51 94 0.8
B0 72 12 06 0.3 15900 14200 1830 148011000 15000 | 20.2} S8 67 0B 013 7910A5 DB DF DT 25500 28400 2640 2900| 9000 12000| 40.6 16E[ — §9.5 0.3
20172 0.6 Q.4 16000 15000 1720 153013000 18000 | 14.2| 65 67 0.6] 0128 7910€¢ DB DF DT 27400 30000 2800 3060j 11000 15000/ 28.3 43| - 9.5 0.3
30 16 1 08 24800 21100 2600 2180 0 12000 | 26.8| 56 741027 70108 DB DF DT 40000 42000 4050 4300 7100 9600 63.5 21.6| 66 75 05
30 16 ! 0.8 26000 21900 2650 2230(12000 17000 | 16.7[ 5B 74 1 10289 7010¢ DB DF DT 42000 44000 4300 4450 | 10000 14000 | 33.4 14| — 75 0.9
90 20 1.1 D@ 41500 31500 42 30| 8 11000 | 30.2] 57 83 1 | 0.458 72104 DB DF DT 67000 63000 6850 6400| 6300 9000| 804 204/ EB 85 08
30 20 1.1 08 37500 20600 3800 2820 5600 8000 | 39.4; 57 83 1 | 0489 7210B DB DF DT 60600 57000 6200 5850 | 4600 6300| 7B.7 387 B a8 0.8
30 20 1.1 0.8 43000 31600 4350 326012000 16000 | 19.4| 57 83 1 1 Qbig 7210C DB DF DT 69500 63500 7100 6450 9500 130001 387 1.3 = 8 0.6

110 27 2} 74000 52000 7550 BEOC 760C| 36.6| 60 100 2 | 1.08 7310A DB DF DT 121000 104000 12300 10600) 4500 6000[ 73.2 18.2) 66 104 1

1o 27020 8000 48000 G950 4900 | HOOO 6700 | 471, 80 100 2 1 1Y) 73108 DB DF DT 11100 96000 11300 9500{ 4000 56CO| 941 401 | BE 104 1
55 80 13 1 0.6 185100 16800 1840 1710 |100CG 14000 22.2| 61 74 1 |oa8 y911A6 DB DF DY 20300 33500 2600 3400| BOO0 11000| 44.5 185 — 75 05
B0 13 1 0.8 19100 17700 1960 181012000 16000 | 15.6| 61 4 1 | g 7911¢ DB DF DT 31000 35500 3160 360G| 9500 13000 31.1 81| — 75 0.b
90 18 1.1 0.8 32500 27700 3300 2830 11000| 29.9( &2 83 1 | 0.383 7011A DB DF DT 52500 BB500 5360 E56ED| 6300 B 599 23.9| 60 8 0.6
9¢ 18 1.1 pE 34000 28600 3500 282011000 35000 1871 42 83 1 | 0421 7011Cc DB DF DT 55600 57500 5660 5850 9000 12000) 374 147 — 8 0.6
100 21 1.6 1 E1000 39500 5200 4080\ 7300 1000C| 32.8) 64 91  1.6] 0.602 7211A DB DF DT  B3000 79000 8450 BOS0( 6000 8O 65.7 23.7| &1 9 0.8
100 21 1.6 1 46500 36000 4700 00| 5300 7100( 43.0| 64 91 1.5] 0.618 72118 DB DF DT 75000 72000 7660 7350( 4000 5HEQ0| 86.0 44.0| 61 9 0.8
100 21 161 E3000 40000 5400 410010000 14000 2099 84 91 1.5 0.674 7211Cc DB DF DT  BG0O0  BOCOO 8800 8150[ 8500 12000| 41.7 03] -— 94 038

128 29 2 1 B5000 61600 8750 6260 5000 €700| 3J9.B| 85 110 2 | 1.4 7311A DB DF DT 139000 123000 14200 12500f 4000 ©65600| 79.6 216} 61 114 1}

120 28 2 1 79000 56500 8080 5760| 4500 6300 81.2f 85 110 2 | 1.43 73116 DB DF DT 125000 113000 13100 11500| 3600 5000 |102.4 44.4f 61 114 1

Noi-.c; .(’) I;or applications oparating near the limiting spaed, refer 1o Page B49. Note (*) For baarings marked — in the column for oy, o and , for shafts are &, {min) and 7 (max) respactively.
(%) The suffixes A, AS, B, and C represant contact angies of 307, 25', 407, and 15' respectively,
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SINGLE-ROW TAPERED ROLLER BEARINGS —— NSK
Bore Diaméter  35~45 mm

Dynamic Equivaient Losd
T . P=XF+YFR
Il-8 ' ] r1 ' T o ;./Frsi i ;.u;&x;
g oild b0y pdpoF—1— A dda #D 1 0 l 0.4 [ Y,
i . ' Swatic Equivalent Load
- Py=0.5F+ Y, F,
When F >0 0F + ¥, Ff. we P=F
The values of ¢, ¥, ,and Y, are
given in the lable below.

Boundar{ Dilinensions Basic Load Ratings Limiti?g Sreeds . Abutment and(Fill?t Dimensions ch'lwl;:‘éd Congtant A?:‘ctm
mm E G - 150355 mm ors
CONE  CUP N (it} pm, Bearing N CONE cup | C
d D T B c ¥ Ce Cor C Cor | Gease O o dy dh D, Dy Sy 5 Ta a e | VI Y
P _ min mn _ max  max min__ min__ min__ min max
35 iz 28 28 22 1.6 1.5 28 600 108 000 B850 11100 [ 6300 7100 HR 33207 J ZDE|( 46 437 83 B1 L] 5 6 1 1 18.3|0.36|1.7  0.93
80 2278 21 15 2 1.5 62 000 68 000 8350 4960 | 4300 6000 HR 30307 DJ 7FB 61 44 M 62 77 3 7.6 1.6 1.B| 26.2|0.83|0.73 0.40
80 22.75 21 16 2 1.6 68000 70600 6800 7200 | 4800 6300 HR 30307 C — 47 44 T 65 76 3 6.6 1.6-1.6 20.370865(|1.1 Q.80
3] 22.76 21 18 2 1.5 76 000 7750 8050 4800 6700 HR 30307 J 2F8 47 45 71 69 7% 3 4.6 1.5 1.5 16.7]10.32(1.9 1.0
80 32.75 31 24 2 1.5 89 000 10000 9080 11200 4800 6300 MR 32307 C - 49 44 71 861 7b 3 85 1.5 1.5 2371047113 0,70
80 32.75 31 25 2 1.5 0 111000 10100 11300 5000 6700 HR 32307 J 2FE 49 43 7 66 75 3 75 1.6 1.5) 20.7]0.32|1.9¢ 1.0
43 62 15 15 12 0.6 046 34 000 47 000 3450 4800 | 5600 780D HR 32908 J - 2BC| 48 44 5% 57 60 3 3 06086 11.510.29(2.1 1.1
68 19 19 4.6 1 i 52 500 71000 6400 7250 B300 7100 HR 32008 X} acD| 49 45 62 80 66 4 461 1 35.010.38|1.6 0.87
68 22 22 8 1 ! £9 000 81500 600G 8300 5300 7100 HR 23008 J 2BE 43 48 62 81 G6 4 4 1 1 14.6|0.28 |21 1.2
40 1945 18 14 1.6 15 59 500 69000 6060 7050 | 4600 BO0OO WA 30208 C — | 61 48 71 87 77 3 B85 1 21.5|0.64|0.94 .52
&a¢ 19.75 18 16 5 1.5 63 500 70 000 6450 7150 | 4800 6300 HA 30208 J 3DB) 61 48 71 6g 7% ] 3.5 1 1 16.6/0.38;1.6 .88
A0 A IR 1 14 L] 5 17000 90 8O0 1900 2200 1 4800 6300 HR 322084 anc| 51 a3 M 68 76 3 5.5 1 18.9{0 3816 0O.88
Mg L I Th 1y 4 g SUBOD  /BB0 9200 | 4BOU 6300 HR 32208 CJ s0C| 51 47 71 &6 77 3 BB 1 1 21906811 0.80
B0 42 W 2h 16 1.5 10/ 000 137000 10900 14000 4800 8300 HR 33208 J 2DE 81 a6 71 67 717 5 7 1 1 20.8(036(1.7 0.92
ao Fl-avad 23 1/ 1.8 B0 00O 89 BE00 B 150 9180 | 3800 6300 HR 30308 DJ 7FB 586 50 81 70 B8 3 8 6 16| 28.7(0.83{0.73 0.40
90 26.25 23 18 2 1.5 84500 93 600 8600 9500 1 4300 SB00 HR 30308 C 2 60 81 72 84 3 7 1.8 1.6 22.7(0.63[1.1 0.62
90 2525 23 20 z 16 90500 101000 9250  10300] 4300 5600 HR 30308.) 2FB| B2 B2 81 76 84 3 B 1.6 1.6] 19.6{0.36(1.7 09§
90 3525 33 26 2 1.5 | 107000 129000 10900 13100 | 4300 &E00 HR 32308 C — 48 81 68 8 3 10 1.5 1.6] 26.8|0.65|1.1 0.60
80 35.26 33 a7 2 1.6 | 120000 145000 12300 14800 | 4300 6000 23 2D B4 50 81 73 84 3 B 1.5 1.6 23.4[0.35(1.7 09§
45 68 15 5 12 06 08B 36 000 B1Q00 38600  5200| 5000 6700 HR 32909 J 28C| 53 B0 63 62 65 3 3 0.6 0.6 12.1(0.32(19 1.0 0.1
75 20 20 15.6 1 1 60000 83 GO0 8150 84650 | 4800 6300 HR 32009 XJ 3cc; 54 51 69 87 73 4 4.5 1 1 16.6{0.39(1.5 (.84 4.3
75 24 24 19 1 1 67 000 §4 500 6800 9850 | 4800 6300 HR 33009 J 2Ce 54 b1 69 67 72 4 B 1 1 16.3|0.29,2.0 1.1 0.4
80 26 28 205 1.5 1.8 84 000 113000 8850 11600 | 4500 6000 HR 33109J 3CE ;1] 51 71 6g 78 4 6.5 1 19.1{9.38(1.6 0.86 0.652
85 20.78 19 15 1.6 1.5 63000 78500 6450 8000 4300 5600 HR 30203 C 56 83 76 0 80 3 5.5 1 1 21.4]/0.68|1.0 0Q.67 0.475
86 20.75 19 16 1.6 1.8 68 50O 79 500 6950 8100 4300 6000 HR 30208 J pe| 56 B3 76 74 8l 3 451 18.3/0.4171.5 0.81 0.487
85 24.75 23 18 1.5 1.8 83000 102 000 B500 10400 | 4300 6000 HR 32209 J 3pc| 56 53 76 73 &) 3 6561 1 20.1(0.41(1.6 0.81 0.601
85 24.75 23 18 1.5 1.6 75600 95 500 7700 8750 | 4300 5600 HA 32209 C) S5DC| %6 B2 76 70 B4 3 551 1 23.8|0.59 (1.0 0.B6| 0.603
85 32 32 25 1.6 1.8 111 Qo0 147000 11300 15000 | 4300 86000 HR 332094 3DE 56 51 76 72 83 B 7 1 1 22.0|0.39 (1.6 0.86 0.817
96 29 26.8 20 256 2% 91 0Q0 116 000 9250 11800 | 3600 6000 TIFC 045 7FC 60 64 B3 71 93 3 ] 2 2 32.610.87|0.69 .38 0.545
100 27.28 25 18 2 1.5 95 60O 108 000 9760 1110Q | 3400 4800 HR 30309 DJ 7F8 | 81 57 91 79 87 3 9 1.6 1.6 31 56[0.83(0.73 0.4Q| 0.95%
100 27.2% 25 19 2 1.5 1G3 000 117000 10500 12000 3600 5 000 HR 30309 C - 57 B7 91 82 95 3 g 1.6 1.5] 256.5|055]1.1 0.80 0.974
190 2728 25 22 2 1.5 112 0QC 127000 11400 12800 3800 5300 HR 30308J) 2FB 57 58 91 86 94 3 5 1.5 1.6 21.110.35|1.7 0.96 1.04
190 38.28 38 28 2 1.6 133000 166000 13600 1710Q 3800 5000 HR 32309 C — 60 BB 91 77 87 3 10 1.6 1.6| 30.6/087(1.1 0©.58 1.42
00 38.25 36 30 2 1.6 144 GCO 177000 14700 18000 3800 5 300 HR 32309J 2FD 59 B 91 82 9k 3 8 1.6 1.6| 26.0|0.36(1.7 0.96 1.41
_ . B A - o J i N R !

Remarks The suffix G reprasents medium-angle tapered roller bearings. Since they are designed for specific
applications, please consult when using bearings with suffix C.
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SPHERICAL ROLLER BEARINGS : NSK

Bore Diameter 25~80 mm

s
—— Be B—
‘ ! =
el oy v
¥ -1 7 Dynamic Equivalent Load
; T P=XF.+YF,
| !
| : F/F =e F/E>e
D4 BE B I By Mol 1 £ Ll s » e
é‘ e@’ 24 '?‘i 0, by T T 7 % Y
i
I l J 1 Y, | 0.67 Y,
; S E Static Equivalent Load
! 1 - Py=Ft Yo Fy
o The valies of ¢, ;. V,. a0 ¥, e
Cylindrical Bore Tapered Bore With an Gil Groove and Holes given in the tanie beiow,
Beundary Qimensions Basic Load Ratings Limiting §; ' . Baaring Mumbers ('} Abutment and Fillgt Dimensions Constent Axial Load Mass
{mm {N) kgt rpm ’ {mm) Factors {kg}
o n B r Cr Cor ol Cor Greasa Cil Gylindrical Bore L Tapaved Bore(*) dy D, EA e Y. Yy Y,
min i o min max max min  max approx
26 62 18 1 44000 45500, 4500 4650 | 8000 10000 22205M 22206 HK 31 31 45 45 1 036|129 1.8 1.9 Q.15
62 17 1.1 43000 40500 43860 4180 | 5300 5700  21306CD 21308 CDK 32 34 585 51 1 029 |34 23 23 0.25
30 62 20 1 58 600 61600 6000 6250 | B700 B6QO  22208H 22206 HK * 36 a7 56 54 1 £.33 |31 21 2.0 0.25
719 1.1 55000 54 000 5600 BEOO | 4500  BO00  213G6CD 21306 COK 37 40 65 59 t 0.28 |36 24 22 0.38
3 ¢ 23 1. 78 500 84000 8000 8550 | 5600 7100  22207H. . 22207 WK% 42 a3 65 63 1 | 0.32(31 21 20| 038
B0 21 1.5 71500 76000 7250 1750 4000 5300 ~ 21367 CD, 213GTCDI§jI 44 47 71 67 1.6 | 028 |36 24 2.4 .81
40 &0 23 1.1 B9 500 95000 9150 9700 | 5000 6300 . 22208H 22208BHK 47 48 73 70 1 0.29 | 3.5 2.3 2.3 0.47
90 23 16 B7 500 33000 3900 9500 { 3600 4600 21308CD ' 21308 CDK 49 53 81 76 1.5 | D26 |38 26 2.5 an
a0 33 15 135000 152 G0 13800 15B00 | 4500 5000 22308H 22308 HK -~ 43 52 a1 77 15037427 18 1.8 0.95
48 ] 11 95 000 107 000 9 660 10800 1 4500 600D - 22209H 22299 HK 52 53 78 75 1 026138 2.8 2.5 0.51
109G 25 1.5 103 000 107 000 10500 19900 | 3200 4000 21308CD 21309 CDK- 54 57 91 84 15026138 38 2.8 0.95
100 36 18 160 000 VA1 000 16400 18400 | 4000 5300 22308H 22309 HK 64 B8 81 86 16103727 18 1.8 128
50 50 23 1.1 98 BOO 116000 10200 11900 | 4300 5300 22210H 22210 HK 57 59 83 81 1 024 | 41 28 2.7 0.64
110 27 2 118000 128000 12100 13000 2800 3800 21310CD. 21310 CDK - 80 65 100 93 2 0261389 26 28 1.24
oo 40 7 197 000 224 000- 20100 22800 | 3800 4800 22310H- 22310 HK 80 62 100 94 2 038 |28 1B 1.7 T
§5 100 15 15 122 000 143000 12400 14500 | 3800 5000 22211H 22211 HK o B4 85 9 20 1502442 2.8 2.8 .74
120 28 2 14000 164 000 14300 16700 | 2500 3400 23311CD 21311 CDK’ 85 74 110 102 2 0.260 | 3.9 26 28 1.62
120 43 2 226000 264000 23100 26900 | 3400 4300 '22311H 2231V HK™ €5 B89 119 102 2 036 |28 19 18 2.2
60 110 28 1.6 150000 174000 15300 17900 | 3600 4800  22212H 22212 HK 59 70 101 94 1.6 | 025 |41 27 2.7 1.02
13003 21 163 000 196 000 16 600 19800 | 2400 3200 21312€D 21312 CDK 72 82 118 112 2 0.26 |41 27 27 1.99
130 46 21 265 000 310000 27100 31600 | 3200 4000 1ZH 22312 HK. 72 74 118 11 2 03727 18 18 2.13
85 10 31 15 175 000 216000 17500 22000 | 3200 4000 22213H 22213 HK - ; 74 78 111 108 16102640 27 2.8 1.41
140 33 2.1 180 000 217000 18400 22100 2200 3000  21313CD 21313 CDK: . 77 88 128 120 2 925 |41 237 2.7 2.48
140 4B 2.3 306 000 355 000 31000 36506 | 3000 3800 13H 22313HK - 77 79 128 119 2 035|293 18 1.8 3.36
70 135 3! 1.4 182 000 230000 13600 23500 | 3000 3800 H 22214 HK 7g 43 116 112 1.6{024 142 28 28 1.49
150 35 2.1 216 000 268000 22000 28 300 2000 2800 21314CD 21314 COK a2 93 138 128 2 023{43 29 28 2.99
150 51 2.1 335000 400000 34600 41000 | 2800 3400 HE4 22314 HK E4 82 87 138 128 2 03 lz2a 198 14 4.07
% 130 31 18 190 000 247 000 19400 25200 | 3000 3800 2221EH 22216 HK ° 84 89 121 118 1510221485 30 2.9 157
180 37 2.1 236000 283000 24000 28500 | 1900 2500 21315CD 21315 CDK 87 99 148 136 2 02343 28 28 3.82
160 56 2.1 385 000 465000 39 600 47500 | 2800 3200 Z22315HE4 22316 HK E4 87 82 148 137 2 035129 1.9 1.8 501
80 140 33 2 214000 273000 21900 27800 | 2800 3400 22216H 22218 HK 30 94 130 127 2 023l4a4 30 29 19
170 39 2.1 263000 316000 26900 32000 1 800 2400  21316CD 21316 GDK g2 105 158 145 2 D23j44 29 29 40
170 58 21 430 000 525000 44 000 BIE00 | 2400 3000 22316HE4 22316 HK E4 92 98 168 145 z 0.35 728 1.8 139 5.99
Notes (') The bearings with suffix H (HK) have polyamide cages. The maximum operating temperature should be less than Remarks 1. Bearings with outer rings having oil grooves and holes are also available.
120°C. 2. For the dimensiens of adapters and withdrawai sleeves, refer to Pages B340 to B342, and B348.

(*) The sutfix K rapresents bearings with tapered bores (taper { : 12).
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