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FREQUENCY COEFFICIENTS 
TAPERED ROLLER BEARINGS
Predictive maintenance of applications requires knowledge of 

the frequencies that a bearing can emit, which are based on its 

specific design. The tables that follow provide the most commonly 

used coefficients for this purpose. The frequencies are expressed 

as "Orders." To obtain bearing defect frequencies in Hz, multiply 

bearing coefficient by rotating speed in revolutions per second.

Part Number FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

JP6049-JP6010 0 .436 3 .676 8 .275 10 .725 0 .564

JLM710949C-JLM710910 0 .441 4 .070 9 .271 11 .729 0 .559

JP7049-JP7010 0 .443 4 .160 9 .299 11 .701 0 .557

JP8049-JP8010 0 .444 4 .255 9 .323 11 .677 0 .556

JM716649-JM716610 0 .452 5 .019 11 .761 14 .239 0 .548

JP9049-JP9010 0 .449 4 .669 10 .331 12 .669 0 .551

JP10044-JP10010 0 .453 5 .093 11 .331 13 .669 0 .547

JM719149-JM719113 0 .448 4 .580 10 .748 13 .252 0 .552

JP10049-JP10010 0 .453 5 .093 11 .331 13 .669 0 .547

JM822049-JM822010 0 .454 5 .169 12 .260 14 .740 0 .546

JLM722948-JLM722912 0 .459 5 .761 13 .297 15 .703 0 .541

JL724348-JL724314 0 .462 6 .367 15 .260 17 .740 0 .538

JL725346-JL725316 0 .464 6 .606 16 .236 18 .764 0 .536

JP13049-JP13010 0 .455 5 .252 11 .820 14 .180 0 .545

JP14049-JP14010 0 .458 5 .587 12 .811 15 .189 0 .542

JL730646-JL730612 0 .467 7 .219 17 .273 19 .727 0 .533

JP16049-JP16010 0 .459 5 .791 13 .308 15 .692 0 .541

JP17049-JP17010 0 .461 6 .132 14 .292 16 .708 0 .539

JP18049-JP18010 0 .463 6 .437 14 .816 17 .184 0 .537

JM736149-JM736110 0 .462 6 .290 14 .787 17 .213 0 .538

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

TS METRIC STYLE

(1)For inner ring rotation. 
(2)For outer ring rotation.

Tapered roller bearing example:  

 (FTF of JP6049-JP6010-B)  

 1200 RPM x 1min/60 sec  x  0.436 = 8.72 Hz

Ball bearing example:  

 (FTF of 2MM9300WI)  

 1200 RPM x 1 min/60 sec  x  0.4054 = 8.108 Hz

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 72 . 
TS METRIC FREQUENCY COEFFICIENTS
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TS INCH STYLE

(1)For inner ring rotation. 
(2)For outer ring rotation.

Part Number FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

29585-29520 0.452 4.935 11.742 14.258 0.548

399A-394A 0.443 4.191 9.740 12.260 0.557

29685-29620 0.455 5.251 12.277 14.723 0.545

34301-34478 0.450 4.734 10.789 13.211 0.550

497-493 0.448 4.606 10.307 12.693 0.552

LM718947-LM718910 0.452 4.970 11.303 13.697 0.548

52400-52618 0.452 4.935 11.745 14.255 0.548

68462-68712 0.450 4.749 11.251 13.749 0.550

36690-36620 0.472 8.597 20.286 22.714 0.528

36990-36920 0.477 10.260 23.829 26.171 0.523

87750-87111 0.457 5.592 13.253 15.747 0.543

67985-67920 0.470 7.996 19.283 21.717 0.530

543085-543114 0.473 8.987 19.868 22.132 0.527

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 73 . 
TS INCH FREQUENCY COEFFICIENTS
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Part Number FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

JP6049-JP6010-B 0 .436 3 .676 8 .275 10 .725 0 .564

JP7049-JP7010-B 0 .443 4 .160 9 .299 11 .701 0 .557

JP8049-JP8010-B 0 .444 4 .255 9 .323 11 .677 0 .556

JP9049-JP9010-B 0 .449 4 .669 10 .331 12 .669 0 .551

JP10044-JP10010-B 0 .453 5 .093 11 .331 13 .669 0 .547

JP10049-JP10010-B 0 .453 5 .093 11 .331 13 .669 0 .547

JP13049-JP13010-B 0 .455 5 .252 11 .820 14 .180 0 .545

JP14049-JP14010-B 0 .458 5 .587 12 .811 15 .189 0 .542

JL730646-JL730612-B 0 .467 7 .219 17 .273 19 .727 0 .533

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

TSF METRIC STYLE

TSF INCH STYLE

Part Number FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

2984-2924-B 0.434 3.643 8.244 10.755 0.566

3984-3920-B 0.443 4.191 9.740 12.260 0.557

482-472-B 0.439 3.948 8.783 11.217 0.561

566-563-B 0.435 3.713 8.705 11.295 0.565

33287-33462-B 0.448 4.568 10.295 12.705 0.552

27690-27620-B 0.457 5.599 12.340 14.660 0.543

42350-42587-B 0.454 5.118 11.793 14.207 0.546

683-672-B 0.446 4.367 10.247 12.753 0.555

687-672-B 0.446 4.367 10.247 12.753 0.555

71450-71750-B 0.444 4.296 10.217 12.783 0.556

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 74 . 
TSF METRIC FREQUENCY COEFFICIENTS

TABLE 75 . 
TSF INCH FREQUENCY COEFFICIENTS

(1)For inner ring rotation. 
(2)For outer ring rotation.

(1)For inner ring rotation. 
(2)For outer ring rotation.
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Part Number FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

JP5049P-JP5019HR 0.426 3.178 6.815 9.185 0.574

JP5049P-JP5020HR 0.426 3.178 6.815 9.185 0.574

JP5049PH-JP5017HR 0.426 3.178 6.815 9.185 0.574

JP5049PH-JP5020HR 0.426 3.178 6.815 9.185 0.574

JP7548P-JP7520HR 0.446 4.387 8.918 11.082 0.554

JP7549P-JP7519HR 0.446 4.387 8.918 11.082 0.554

JP8548-JP8518HR 0.447 4.462 9.827 12.173 0.553

JP8549P-JP8519HR 0.447 4.462 9.827 12.173 0.553

JP10048-JP10019HR 0.453 5.093 9.971 12.029 0.547

JP10048-JP10019HRA 0.453 5.093 9.971 12.029 0.547

JP11035-JP11019HR 0.452 4.955 9.937 12.063 0.548

JP11048-JP11019HR 0.452 4.955 9.937 12.063 0.548

JP12043P-JP12019HR 0.455 5.317 11.835 14.165 0.545

JP12049P-JP12019HR 0.455 5.317 11.835 14.165 0.545

JP13043P-JP13016HR 0.455 5.252 11.820 14.180 0.545

JP13049P-JP13016HR 0.455 5.252 11.820 14.180 0.545

JP14043P-JP14019HR 0.458 5.587 12.353 14.647 0.542

JP14049P-JP14019HR 0.458 5.587 12.353 14.647 0.542

JP16043P-JP16019HR 0.459 5.791 12.849 15.151 0.541

JP16049P-JP16019HR 0.459 5.791 12.849 15.151 0.541

JP17049P-JP17019HR 0.461 6.132 13.831 16.169 0.539

JP18049P-JP18019HR 0.463 6.437 14.353 16.647 0.537

JP20049P-JP20019HR 0.462 6.240 12.006 13.994 0.538

JP22049E-JP22019HR 0.465 6.769 13.949 16.051 0.535

JL555235-JL55512HR 0.472 8.567 16.041 17.959 0.528

JL555239-JL55512HR 0.472 8.567 16.041 17.959 0.528

FREQUENCY COEFFICIENTS

TABLE 76 . 
TSHR METRIC FREQUENCY COEFFICIENTS

(1)For inner ring rotation. 
(2)For outer ring rotation.

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

TSHR STYLE
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Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

2MV/MM9300WI 71900C-...-P4/P4S 0.4054 2.4294 4.8649 7.1351 0.5946 

2MV/MM9301WI 71901C-...-P4/P4S  0.4159 2.7546 5.4070 7.5930 0.5841 

2MV/MM9302WI 71902C-...-P4/P4S 0.4204 2.9335 5.4650 7.5350 0.5796 

2MV/MM9303WI 71903C-...-P4/P4S 0.4272 3.2198 6.4074 8.5926 0.5728 

2MV/MM9304WI 71904C-...-P4/P4S 0.4194 2.9144 5.8719 8.1281 0.5806 

2MV/MM9305WI 71905C-...-P4/P4S 0.4314 3.4509 7.3346 9.6654 0.5686 

2MV/MM9306WI 71906C-...-P4/P4S  0.4404 3.9846 8.3667 10.6333 0.5596 

2MV/MM9307WI 71907C-...-P4/P4S  0.4405 3.9924 8.3695 10.6305 0.5595 

2MV/MM9308WI 71908C-...-P4/P4S  0.4399 3.9578 8.3586 10.6414 0.5601 

2MV/MM9309WI 71909C-...-P4/P4S 0.4458 4.3966 9.3612 11.6388 0.5542 

2MV/MM9310WI 71910C-...-P4/P4S 0.4498 4.7547 10.3448 12.6552 0.5502 

2MV/MM9311WI 71911C-...-P4/P4S 0.4490 4.6752 10.3262 12.6738 0.5510 

2MV/MM9312WI 71912C-...-P4/P4S  0.4525 5.0286 11.3121 13.6879 0.5475 

2MV/MM9313WI 71913C-...-P4/P4S 0.4556 5.3816 12.2999 14.7001 0.5444 

2MV/MM9314WI 71914C-...-P4/P4S 0.4504 4.8196 10.8092 13.1908 0.5496 

2MV/MM9315WI 71915C-...-P4/P4S 0.4531 5.1086 11.3285 13.6715 0.5469 

2MV/MM9316WI 71916C-...-P4/P4S  0.4556 5.3974 12.3014 14.6986 0.5444 

2MV/MM9317WI 71917C-...-P4/P4S 0.4557 5.3371 11.8322 14.1678 0.5449 

2MV/MM9318WI 71918C-...-P4/P4S 0.4537 5.1643 11.7957 14.2043 0.5463 

2MV/MM9319WI 71919C-...-P4/P4S 0.4557 5.4085 12.7607 15.2393 0.5443 

2MV/MM9320WI 71920C-...-P4/P4S 0.4585 5.7746 13.2966 15.7034 0.5415 

2MV/MM9322WI 71922C-...-P4/P4S 0.4617 6.2622 14.3126 16.6874 0.5383 

2MV/MM9324WI 71924C-...-P4/P4S  0.4596 5.9438 13.7888 16.2112 0.5404 

2MV/MM9326WI 71926C-...-P4/P4S 0.4580 5.7028 13.7392 16.2608 0.5420 

2MV/MM9328WI 71928C-...-P4/P4S 0.4605 6.0759 14.7367 17.2633 0.5395 

2MV/MM9330WI 71930C-...-P4/P4S 0.4531 5.1086 12.2348 14.7652 0.5469 

2MV/MM9332WI 71932C-...-P4/P4S 0.4536 5.1589 12.2480 14.7520 0.5464 

2MV/MM9334WI 71934C-...-P4/P4S 0.4559 5.4349 13.2209 15.7791 0.5441 

2MV/MM9340WI 71940C-...-P4/P4S 0.4521 4.9931 12.2062 14.7938 0.5479 

(1)For inner ring rotation.
(2)For outer ring rotation.

2MV/MM9300WI SERIES (71900C-…-P4/P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 77 . 
2MM9300WI SERIES (71900C-...-P4S) FREQUENCY COEFFICIENTS
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(1)For inner ring rotation.
(2)For outer ring rotation.

Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

3MV/MM9300WI 71900E-...-P4/P4S 0.4100 2.4380 4.9204 7.0796 0.5900 

3MV/MM9302WI 71902E-...-P4/P4S 0.4248 2.9417 5.5225 7.4775 0.5752 

3MV/MM9303WI 71903E-...-P4/P4S  0.4312 3.2273 6.4681 8.5319 0.5688 

3MV/MM9305WI 71905E-...-P4/P4S 0.4356 3.4586 7.4044 9.5956 0.5644 

3MV/MM9306WI 71906E-...-P4/P4S 0.4439 3.9913 8.4346 10.5654 0.5561 

3MV/MM9307WI 71907E-...-P4/P4S 0.4440 3.9990 8.4366 10.5634 0.5560 

3MV/MM9308WI 71908E-...-P4/P4S  0.4437 3.9648 8.4295 10.5705 0.5563 

3MV/MM9309WI 71909E-...-P4/P4S 0.4491 4.4029 9.4320 11.5680 0.5509 

3MV/MM9310WI 71910E-...-P4/P4S 0.4529 4.7606 10.4166 12.5834 0.5471 

3MV/MM9311WI 71911E-...-P4/P4S  0.4521 4.6811 10.3983 12.6017 0.5479 

3MV/MM9312WI 71912E-...-P4/P4S 0.4554 5.0340 11.3851 13.6149 0.5446 

3MV/MM9313WI 71913E-...-P4/P4S 0.4583 5.3867 12.3736 14.6264 0.5417 

3MV/MM9314WI 71914E-...-P4/P4S 0.4535 4.8255 10.8839 13.1161 0.5465 

3MV/MM9315WI 71915E-...-P4/P4S 0.4561 5.1141 11.4020 13.5980 0.5439 

3MV/MM9316WI 71916E-...-P4/P4S 0.4584 5.4026 12.3766 14.6234 0.5416 

3MV/MM9317WI 71917E-...-P4/P4S  0.4579 5.3423 11.9047 14.0953 0.5421 

3MV/MM9318WI 71918E-...-P4/P4S  0.4565 5.1696 11.8699 14.1301 0.5435 

3MV/MM9319WI 71919E-...-P4/P4S 0.4585 5.4136 12.8371 15.1629 0.5415 

3MV/MM9320WI 71920E-...-P4/P4S  0.4611 5.7794 13.3708 15.6292 0.5389 

3MV/MM9322WI 71922E-...-P4/P4S 0.4641 6.2666 14.3858 16.6142 0.5359 

3MV/MM9324WI 71924E-...-P4/P4S 0.4622 5.9485 13.8645 16.1355 0.5378 

3MV/MM9326WI 71926E-...-P4/P4S 0.4606 5.7077 13.8171 16.1829 0.5394 

3MV/MM9328WI 71928E-...-P4/P4S  0.4630 6.0804 14.8147 17.1853 0.5370 

3MV/MM9330WI 71930E-...-P4/P4S 0.4561 5.1141 12.3141 14.6859 0.5439 

3MV/MM9334WI 71934E-...-P4/P4S 0.4586 5.4401 13.3007 15.6993 0.5414 

3MV/MM9340WI 71940E-...-P4/P4S 0.4551 4.9987 12.2879 14.7121 0.5449 

3MV/MM9300WI SERIES (71900E-…-P4/P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 78 . 
3MM9300WI SERIES (71900E-...-P4S) FREQUENCY COEFFICIENTS
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2MMV9300HX Series (HX71900C- . . .-P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

Bearing Number 
Timken ISO 

Bearing Number
FTF-inner(1) BSF BPFO BPFI FTF-Outer(2)

2MMV9300HX HX71900C-...-P4S 0.4283 3.2887 5.5682 7.4318 0.5717

2MMV9302HX HX71902C-...-P4S 0.4363 3.7164 6.1081 7.8919 0.5637

2MMV9302HX HX71902C-...-P4S 0.4378 3.8096 7.0041 8.9959 0.5622

2MMV9303HX HX71903C-...-P4S 0.4431 4.1747 7.5319 9.4681 0.5569

2MMV9304HX HX71904C-...-P4S 0.4396 3.9312 7.4726 9.5274 0.5604

2MMV9305HX HX71905C-...-P4S 0.4486 4.6398 8.9717 11.0283 0.5514

2MMV9306HX HX71906C-...-P4S 0.4553 5.3464 10.4710 12.5290 0.5447

2MMV9307HX HX71907C-...-P4S 0.4575 5.6286 11.4364 13.5636 0.5425

2MMV9308HX HX71908C-...-P4S 0.4400 3.9579 8.3598 10.6402 0.5600

2MMV9309HX HX71909C-...-P4S 0.4458 4.3967 9.3624 11.6376 0.5542

2MMV9310HX HX71910C-...-P4S 0.4498 4.7548 10.3460 12.6540 0.5502

2MMV9311HX HX71911C-...-P4S 0.4490 4.6752 10.3262 12.6738 0.5510

2MMV9312HX HX71912C-...-P4S 0.4525 5.0286 11.3121 13.6879 0.5475

2MMV9313HX HX71913C-...-P4S 0.4556 5.3816 12.2999 14.7001 0.5444

2MMV9314HX HX71914C-...-P4S 0.4504 4.8197 10.8104 13.1896 0.5496

2MMV9315HX HX71915C-...-P4S 0.4532 5.1087 11.3297 13.6703 0.5468

2MMV9316HX HX71916C-...-P4S 0.4557 5.3975 12.3026 14.6974 0.5443

2MMV9317HX HX71917C-...-P4S 0.4551 5.3372 11.8338 14.1662 0.5449

2MMV9318HX HX71918C-...-P4S 0.4537 5.1642 11.7952 14.2048 0.5463

2MMV9320HX HX71920C-...-P4S 0.4585 5.7746 13.2961 15.7039 0.5415

2MMV9322HX HX71922C-...-P4S 0.4617 6.2622 14.3121 16.6879 0.5383

2MMV9324HX HX71924C-...-P4S 0.4596 5.9438 13.7892 16.2108 0.5404

2MMV9328HX HX71928C-...-P4S 0.4605 6.0759 14.7371 17.2629 0.5395

FREQUENCY COEFFICIENTS

TABLE 79 . 
2MMV9300HX SERIES (HX71900C- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

3MMV9300HX HX71900E-...-P4S 0.4327 3.2987 5.6255 7.3745 0.5673

3MMV9301HX HX71901E-...-P4S 0.4402 3.7257 6.1629 7.8371 0.5598

3MMV9302HX HX71902E-...-P4S 0.4416 3.8167 7.0655 8.9345 0.5584

3MMV9303HX HX71903E-...-P4S 0.4466 4.1812 7.5916 9.4084 0.5534

3MMV9304HX HX71904E-...-P4S 0.4434 3.9383 7.5370 9.4630 0.5566

3MMV9305HX HX71905E-...-P4S 0.4518 4.6459 9.0361 10.9639 0.5482

3MMV9306HX HX71906E-...-P4S 0.4581 5.3516 10.5355 12.4645 0.5419

3MMV9307HX HX71907E-...-P4S 0.4601 5.6336 11.5035 13.4965 0.5399

3MMV9308HX HX71908E-...-P4S 0.4436 3.9647 8.4284 10.5716 0.5564

3MMV9309HX HX71909E-...-P4S 0.4491 4.4028 9.4309 11.5691 0.5509

3MMV9310HX HX71910E-...-P4S 0.4528 4.7605 10.4154 12.5846 0.5472

3MMV9311HX HX71911E-...-P4S 0.4521 4.6810 10.3976 12.6024 0.5479

3MMV9312HX HX71912E-...-P4S 0.4554 5.0340 11.3844 13.6156 0.5446

3MMV9313HX HX71913E-...-P4S 0.4583 5.3866 12.3729 14.6271 0.5417

3MMV9314HX HX71914E-...-P4S 0.4535 4.8255 10.8839 13.1161 0.5465

3MMV9315HX HX71915E-...-P4S 0.4561 5.1141 11.4020 13.5980 0.5439

3MMV9316HX HX71916E-...-P4S 0.4584 5.4026 12.3766 14.6234 0.5416

3MMV9317HX HX71917E-...-P4S 0.4579 5.3425 11.9063 14.0937 0.5421

3MMV9318HX HX71918E-...-P4S 0.4566 5.1697 11.8704 14.1296 0.5434

3MMV9320HX HX71920E-...-P4S 0.4611 5.7794 13.3713 15.6287 0.5389

3MMV9322HX HX71922E-...-P4S 0.4641 6.2667 14.3863 16.6137 0.5359

3MMV9324HX HX71924E-...-P4S 0.4622 5.9486 13.8654 16.1346 0.5378

3MMV9328HX HX71928E-...-P4S 0.4630 6.0805 14.8159 17.1841 0.5370

3MMV9300HX SERIES (HX71900E- . . .-P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

FREQUENCY COEFFICIENTS

TABLE 80 . 
3MMV9300HX SERIES (HX71900E- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.

https://rodavigo.net/es/c/rodamientos/f/timken

Polígono Industrial O Rebullón s/n. 36416 - Mos - España - rodavigo@rodavigo.com

Servicio de Att. al Cliente
+34 986 288118



APPENDIX

224   TIMKEN® FAFNIR® SUPER PRECISION BEARINGS FOR MACHINE TOOL APPLICATIONS CATALOG

Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

2MV/MM9100WI 7000C-...-P4/P4S 0.3740 1.7697 2.9924 5.0076 0.6260 

2MV/MM9101WI 7001C-...-P4/P4S  0.3902 2.0621 3.9015 6.0985 0.6098 

2MV/MM9102WI 7002C-...-P4/P4S 0.4035 2.3754 4.8424 7.1576 0.5965 

2MV/MM9103WI 7003C-...-P4/P4S 0.4126 2.6411 4.5390 6.4610 0.5874 

2MV/MM9104WI 7004C-...-P4/P4S 0.4013 2.3458 4.4140 6.5860 0.5987 

2MV/MM9105WI 7005C-...-P4/P4S 0.4150 2.7526 5.3947 7.6053 0.5850 

2MV/MM9106WI 7006C-...-P4/P4S 0.4201 2.9387 5.8807 8.1193 0.5799 

2MV/MM9107WI 7007C-...-P4/P4S 0.4210 2.9789 6.3157 8.6843 0.5790 

2MV/MM9108WI 7008C-...-P4/P4S 0.4291 3.3332 6.8655 9.1345 0.5709 

2MV/MM9109WI 7009C-...-P4/P4S 0.4298 3.3682 7.3063 9.6937 0.5702 

2MV/MM9110WI 7010C-...-P4/P4S  0.4352 3.6596 7.8332 10.1668 0.5648 

2MV/MM9111WI 7011C-...-P4/P4S 0.4314 3.4469 7.7648 10.2352 0.5686 

2MV/MM9112WI 7012C-...-P4/P4S 0.4358 3.6934 8.2803 10.7197 0.5642 

2MV/MM9113WI 7013C-...-P4/P4S 0.4397 3.9394 8.7939 11.2061 0.5603 

2MV/MM9114WI 7014C-...-P4/P4S 0.4362 3.7179 8.2875 10.7125 0.5638 

2MV/MM9115WI 7015C-...-P4/P4S 0.4395 3.9312 8.7908 11.2092 0.5605 

2MV/MM9116WI 7016C-...-P4/P4S 0.4365 3.7369 8.7306 11.2694 0.5635 

2MV/MM9117WI 7017C-...-P4/P4S 0.4396 3.9332 9.2317 11.7683 0.5604 

2MV/MM9118WI 7018C-...-P4/P4S 0.4367 3.7517 8.7350 11.2650 0.5633 

2MV/MM9119WI 7019C-...-P4/P4S 0.4394 3.9200 9.2271 11.7729 0.5606 

2MV/MM9120WI 7020C-...-P4/P4S 0.4418 4.0881 9.7198 12.2802 0.5582 

2MV/MM9121WI 7021C-...-P4/P4S 0.4393 3.9167 9.2256 11.7744 0.5607 

2MV/MM9122WI 7022C-...-P4/P4S 0.4399 3.9507 9.6778 12.3222 0.5601 

2MV/MM9124WI 7024C-...-P4/P4S 0.4439 4.2417 10.2102 12.7898 0.5561 

2MV/MM9126WI 7026C-...-P4/P4S  0.4397 3.9394 9.2336 11.7664 0.5603 

2MV/MM9128WI 7028C-...-P4/P4S 0.4431 4.1850 9.7491 12.2509 0.5569 

2MV/MM9130WI 7030C-...-P4/P4S  0.4428 4.1640 9.7426 12.2574 0.5572 

2MV/MM9132WI 7032C-...-P4/P4S 0.4426 4.1450 9.7367 12.2633 0.5574 

2MV/MM9134WI 7034C-...-P4/P4S 0.4394 3.9247 9.6660 12.3340 0.5606 

2MV/MM9136WI 7036C-...-P4/P4S 0.4367 3.7516 8.7339 11.2661 0.5633

2MV/MM9140WI 7040C-...-P4/P4S 0.4369 3.7645 8.7378 11.2622 0.5631 

2MV/MM9100WI SERIES (7000C-…-P4/P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 81 . 
2MM9100WI SERIES (7000C- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

3MV/MM9100WI 7000E-...-P4/P4S  0.3740 1.7697 2.9924 5.0076 0.6260 

3MV/MM9101WI 7001E-...-P4/P4S 0.3957 2.0724 3.9569 6.0431 0.6043 

3MV/MM9102WI 7002E-...-P4/P4S 0.4084 2.3844 4.4924 6.5076 0.5916 

3MV/MM9103WI 7003E-...-P4/P4S 0.4170 2.6493 4.5875 6.4125 0.5830 

3MV/MM9104WI 7004E-...-P4/P4S 0.4074 2.3573 4.4816 6.5184 0.5926 

3MV/MM9105WI 7005E-...-P4/P4S 0.4203 2.7625 5.4635 7.5365 0.5797 

3MV/MM9106WI 7006E-...-P4/P4S 0.4243 2.9475 5.9467 8.0533 0.5752 

3MV/MM9107WI 7007E-...-P4/P4S 0.4258 2.9877 6.3864 8.6136 0.5742 

3MV/MM9108WI 7008E-...-P4/P4S 0.4333 3.3411 6.9332 9.0668 0.5667 

3MV/MM9109WI 7009E-...-P4/P4S 0.4340 3.3761 7.3782 9.6218 0.5660 

3MV/MM9110WI 7010E-...-P4/P4S 0.4391 3.6669 7.9036 10.0964 0.5609 

3MV/MM9111WI 7011E-...-P4/P4S 0.4354 3.4544 7.8373 10.1627 0.5646 

3MV/MM9112WI 7012E-...-P4/P4S 0.4396 3.7005 8.3519 10.6481 0.5604 

3MV/MM9113WI 7013E-...-P4/P4S  0.4432 3.9461 8.8647 11.1353 0.5568 

3MV/MM9114WI 7014E-...-P4/P4S 0.4400 3.7251 8.3599 10.6401 0.5600 

3MV/MM9115WI 7015E-...-P4/P4S 0.4432 3.9379 8.8630 11.1370 0.5568 

3MV/MM9116WI 7016E-...-P4/P4S 0.4404 3.7441 8.8074 11.1926 0.5596 

3MV/MM9117WI 7017E-...-P4/P4S 0.4433 3.9400 9.3085 11.6915 0.5567 

3MV/MM9118WI 7018E-...-P4/P4S 0.4405 3.7587 8.8101 11.1899 0.5595 

3MV/MM9119WI 7019E-...-P4/P4S  0.4430 3.9267 9.3026 11.6974 0.5570 

3MV/MM9120WI 7020E-...-P4/P4S 0.4453 4.0945 9.7958 12.2042 0.5547 

3MV/MM9121WI 7021E-...-P4/P4S  0.4430 3.9235 9.3021 11.6979 0.5570 

3MV/MM9122WI 7022E-...-P4/P4S 0.4434 3.9573 9.7557 12.2443 0.5566 

3MV/MM9124WI 7024E-...-P4/P4S 0.4472 4.2479 10.2861 12.7139 0.5528 

3MV/MM9126WI 7026E-...-P4/P4S 0.4433 3.9462 9.3096 11.6904 0.5567 

3MV/MM9128WI 7028E-...-P4/P4S 0.4466 4.1914 9.8241 12.1759 0.5534 

3MV/MM9130WI 7030E-...-P4/P4S 0.4463 4.1705 9.8186 12.1814 0.5537 

3MV/MM9132WI 7032E-...-P4/P4S 0.4461 4.1515 9.8135 12.1865 0.5539 

3MV/MM9134WI 7034E-...-P4/P4S 0.4431 3.9318 9.7492 12.2508 0.5569 

3MV/MM9136WI 7036E-...-P4/P4S 0.4406 3.7588 8.8114 11.1886 0.5594 

3MV/MM9140WI 7040E-...-P4/P4S 0.4408 3.7719 8.8164 11.1836 0.5592 

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

3MV/MM9100WI SERIES (7000E-…-P4/P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

FREQUENCY COEFFICIENTS

TABLE 82 . 
3MM9100WI SERIES (7000E- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

2MMV9100HX HX7000C-...-P4S 0.3834 1.9496 3.8344 6.1656 0.6166 

2MMV9101HX HX7001C-...-P4S 0.4043 2.4274             4.4474  6.5526        0.5957

2MMV9102HX HX7002C-...-P4S 0.4023 2.3729 4.8273 7.1727 0.5977 

2MMV9103HX HX7003C-...-P4S 0.4117 2.6444             4.5283 6.4717        0.5883

2MMV9104HX HX7004C-...-P4S 0.4012 2.3457 4.8147 7.1853 0.5988 

2MMV9105HX HX7005C-...-P4S 0.4043 2.4274 5.2560 7.7440 0.5957 

2MMV9106HX HX7006C-...-P4S 0.4099 2.5903 5.3292 7.6708 0.5901 

2MMV9107HX HX7007C-...-P4S 0.4211 2.9789 6.3162 8.6838 0.5789 

2MMV9108HX HX7008C-...-P4S 0.4291 3.3332 6.8659 9.1341 0.5709 

2MMV9109HX HX7009C-...-P4S 0.4298 3.3682             7.3070 9.6930        0.5702

2MMV9110HX HX7010C-...-P4S 0.4352 3.6597             7.8340 10.1660      0.5648

2MMV9111HX HX7011C-...-P4S 0.4472 4.5160 10.7329 13.2671 0.5528 

2MMV9112HX HX7012C-...-P4S 0.4506 4.8343 11.2653 13.7347 0.5494 

2MMV9113HX HX7013C-...-P4S 0.4490 4.6751 11.2241 13.7759 0.5510 

2MMV9114HX HX7014C-...-P4S 0.4490 4.6752 11.2241 13.7759 0.5510 

2MMV9115HX HX7015C-...-P4S 0.4517 4.9403 11.7429 14.2571 0.5483 

2MMV9116HX HX7016C-...-P4S 0.4477 4.5613 11.1913 13.8087 0.5523 

2MMV9117HX HX7017C-...-P4S 0.4502 4.7888 11.7039 14.2961 0.5498 

2MMV9118HX HX7018C-...-P4S 0.4534 5.1295 12.6953 15.3047 0.5466 

2MMV9120HX HX7020C-...-P4S 0.4510 4.8740 12.1772 14.8228 0.5490 

2MMV9122HX HX7022C-...-P4S 0.4563 5.4696 13.6877 16.3123 0.5437 

2MMV9124HX HX7024C-...-P4S 0.4542 5.2052 13.1707 15.8293 0.5458 

2MMV9100HX SERIES (HX7000C- . . .-P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 83 . 
2MMV9100HX SERIES (HX7000C- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

3MMV9100HX HX7000E-...-P4S 0.4003 2.1778 4.0035 5.9965 0.5997

3MMV9101HX HX7001E-...-P4S 0.4103 2.4386 4.5134 6.4866 0.5897

3MMV9102HX HX7002E-...-P4S 0.4083 2.3842 4.8993 7.1007 0.5917

3MMV9103HX HX7003E-...-P4S 0.4171 2.6546 4.5880 6.4120 0.5829

3MMV9104HX HX7004E-...-P4S 0.4071 2.3568 4.8857 7.1143 0.5929

3MMV9105HX HX7005E-...-P4S 0.4202 2.7625 5.4630 7.5370 0.5798

3MMV9106HX HX7006E-...-P4S 0.4250 2.9479 5.9495 8.0505 0.5750

3MMV9107HX HX7007E-...-P4S 0.4259 2.9879 6.3882 8.6118 0.5741

3MMV9108HX HX7008E-...-P4S 0.4334 3.3413 6.9349 9.0651 0.5666

3MMV9109HX HX7009E-...-P4S 0.4341 3.3762  7.3791 9.6209 0.5659

3MMV9110HX HX7010E-...-P4S 0.4391 3.6670 7.9044 10.0956 0.5609

3MMV9111HX HX7011E-...-P4S 0.4504 4.5220 10.8100 13.1900 0.5496

3MMV9112HX HX7012E-...-P4S 0.4536 4.8399 11.3404 13.6596 0.5464

3MMV9113HX HX7013E-...-P4S 0.4520 4.6809 11.3011 13.6989 0.5480

3MMV9114HX HX7014E-...-P4S 0.4521 4.6810 11.3025 13.6975 0.5479

3MMV9115HX HX7015E-...-P4S 0.4545 4.9457 11.8182 14.1818 0.5455

3MMV9116HX HX7016E-...-P4S 0.4509 4.5674 11.2722 13.7278 0.5491

3MMV9117HX HX7017E-...-P4S 0.4532 4.7945 11.7824 14.2176 0.5468

3MMV9118HX HX7018E-...-P4S 0.4562 5.1347 12.7743 15.2257 0.5438

3MMV9120HX HX7020E-...-P4S 0.4540 4.8796 12.2580 14.7420 0.5460

3MMV9122HX HX7022E-...-P4S 0.4589 5.4746 13.7678 16.2322 0.5411

3MMV9124HX HX7024E-...-P4S 0.4568 5.2102 13.2485 15.7515 0.5432

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

3MMV9100HX SERIES (HX7000E- . . .-P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

FREQUENCY COEFFICIENTS

TABLE 84 . 
3MMV9100HX SERIES (HX7000E- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

2MV/MM200WI 7200C-...-P4/P4S 0.3668 1.6722 2.9345 5.0655 0.6332 

2MV/MM201WI 7201C-...-P4/P4S 0.3699 1.7226 3.3290 5.6710 0.6301 

2MV/MM202WI 7202C-...-P4/P4S  0.3855 1.9898 3.8552 6.1448 0.6145 

2MV/MM203WI 7203C-...-P4/P4S  0.3861 2.0025 3.8609 6.1391 0.6139 

2MV/MM204WI 7204C-...-P4/P4S 0.3857 2.0000 3.8570 6.1430 0.6143 

2MV/MM205WI 7205C-...-P4/P4S 0.4008 2.3347 4.8091 7.1909 0.5992 

2MV/MM206WI 7206C-...-P4/P4S 0.4001 2.3182 4.8007 7.1993 0.5999 

2MV/MM207WI 7207C-...-P4/P4S 0.3997 2.3104 4.7965 7.2035 0.6003 

2MV/MM208WI 7208C-...-P4/P4S 0.3980 2.2638 4.3777 6.6223 0.6020 

2MV/MM209WI 7209C-...-P4/P4S  0.4058 2.4683 5.2757 7.7243 0.5942 

2MV/MM210WI 7210C-...-P4/P4S  0.4126 2.6716 5.7757 8.2243 0.5874 

2MV/MM211WI 7211C-...-P4/P4S 0.4110 2.6263 5.7543 8.2457 0.5890 

2MV/MM212WI 7212C-...-P4/P4S 0.4098 2.5901 5.7376 8.2624 0.5902 

2MV/MM213WI 7213C-...-P4/P4S 0.4130 2.6906 5.7818 8.2182 0.5870 

2MV/MM214WI 7214C-...-P4/P4S 0.4135 2.7082 5.7891 8.2109 0.5865 

2MV/MM215WI 7215C-...-P4/P4S 0.4177 2.8554 6.2659 8.7341 0.5823 

2MV/MM216WI 7216C-...-P4/P4S  0.4164 2.8064 6.2462 8.7538 0.5836 

2MV/MM217WI 7217C-...-P4/P4S 0.4152 2.7649 6.2281 8.7719 0.5848 

2MV/MM218WI 7218C-...-P4/P4S  0.4142 2.7301 5.7984 8.2016 0.5858 

2MV/MM219WI 7219C-...-P4/P4S 0.4132 2.6992 5.7853 8.2147 0.5868 

2MV/MM220WI 7220C-...-P4/P4S  0.4125 2.6714 5.7744 8.2256 0.5875 

2MV/MM222WI 7222C-...-P4/P4S 0.4110 2.6263 5.7543 8.2457 0.5890 

2MV/MM224WI 7224C-...-P4/P4S 0.4131 2.6927 5.7830 8.2170 0.5869 

2MV/MM226WI 7226C-...-P4/P4S 0.4192 2.9059 7.1260 9.8740 0.5808 

2MV/MM230WI 7230C-...-P4/P4S 0.4124 2.6714 6.1865 8.8135 0.5876 

2MV/MM200WI SERIES (7200C-…-P4/P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 85 . 
2MM200WI SERIES (7200C- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

3MV/MM200WI 7200E-...-P4/P4S 0.3668 1.6722 2.9345 5.0655 0.6332 

3MV/MM201WI 7201E-...-P4/P4S 0.3774 1.7366 3.3966 5.6034 0.6226 

3MV/MM202WI 7202E-...-P4/P4S 0.3921 2.0021 3.9212 6.0788 0.6079 

3MV/MM203WI 7203E-...-P4/P4S  0.3928 2.0150 3.9277 6.0723 0.6072 

3MV/MM204WI 7204E-...-P4/P4S  0.3929 2.0134 3.9290 6.0710 0.6071 

3MV/MM205WI 7205E-...-P4/P4S 0.4070 2.3463 4.8841 7.1159 0.5930 

3MV/MM206WI 7206E-...-P4/P4S 0.4064 2.3301 4.8769 7.1231 0.5936 

3MV/MM207WI 7207E-...-P4/P4S 0.4061 2.3224 4.8734 7.1266 0.5939 

3MV/MM208WI 7208E-...-P4/P4S 0.4043 2.2757 4.4476 6.5524 0.5957 

3MV/MM209WI 7209E-...-P4/P4S  0.4117 2.4793 5.3519 7.6481 0.5883 

3MV/MM210WI 7210E-...-P4/P4S 0.4180 2.6818 5.8519 8.1481 0.5820 

3MV/MM211WI 7211E-...-P4/P4S 0.4166 2.6367 5.8323 8.1677 0.5834 

3MV/MM212WI 7212E-...-P4/P4S 0.4155 2.6007 5.8171 8.1829 0.5845 

3MV/MM213WI 7213E-...-P4/P4S 0.4185 2.7009 5.8587 8.1413 0.5815 

3MV/MM214WI 7214E-...-P4/P4S 0.4189 2.7182 5.8639 8.1361 0.5811 

3MV/MM215WI 7215E-...-P4/P4S 0.4228 2.8649 6.3421 8.6579 0.5772 

3MV/MM216WI 7216E-...-P4/P4S 0.4216 2.8162 6.3241 8.6759 0.5784 

3MV/MM217WI 7217E-...-P4/P4S ,4205 2.7748 6.3076 8.6924 0.5795 

3MV/MM218WI 7218E-...-P4/P4S 0.4196 2.7402 5.8738 8.1262 0.5804 

3MV/MM219WI 7219E-...-P4/P4S 0.4187 2.7094 5.8618 8.1382 0.5813 

3MV/MM220WI 7220E-...-P4/P4S 0.4179 2.6816 5.8506 8.1494 0.5821 

3MV/MM222WI 7222E-...-P4/P4S 0.4166 2.6367 5.8323 8.1677 0.5834 

3MV/MM224WI 7224E-...-P4/P4S 0.4184 2.7026 5.8573 8.1427 0.5816 

3MV/MM226WI 7226E-...-P4/P4S  0.4241 2.9151 7.2100 9.7900 0.5759 

3MV/MM230WI 7230E-...-P4/P4S 0.4179 2.6815 6.2681 8.7319 0.5821 

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

3MV/MM200WI SERIES (7200E-…-P4/P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

FREQUENCY COEFFICIENTS

TABLE 86 . 
3MM200WI SERIES (7200E- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number 
Timken ISO 

Bearing Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

2MM301WI 7301C-...-P4S 0.3594 1.5791 2.8751 5.1249 0.6406 

2MM302WI 7302C-...-P4S 0.3861 2.0024 3.8609 6.1391 0.6139 

2MM303WI 7303C-...-P4S 0.3564 1.5411 2.4946 4.5054 0.6436 

2MM304WI 7304C-...-P4S 0.3618 1.6111 2.8941 5.1059 0.6382 

2MM305WI 7305C-...-P4S 0.3681 1.6997 3.3127 5.6873 0.6319 

2MM306WI 7306C-...-P4S 0.3722 1.7663 3.7221 6.2779 0.6278 

2MM307WI 7307C-...-P4S 0.3799 1.8962 3.7990 6.2010 0.6201 

2MM308WI 7308C-...-P4S  0.3801 1.9333 4.2025 6.7975 0.6180 

2MM309WI 7309C-...-P4S  0.3837 1.9636 3.8373 6.1627 0.6163 

2MM310WI 7310C-...-P4S  0.3851 1.9889 3.8510 6.1490 0.6149 

2MM311WI 7311C-...-P4S  0.3861 2.0099 3.8606 6.1394 0.6139 

2MM312WI 7312C-...-P4S 0.3870 2.0281 3.8704 6.1296 0.6130 

2MM313WI 7313C-...-P4S 0.3879 2.0440 4.2665 6.7335 0.6121 

2MM314WI 7314C-...-P4S  0.3884 2.0576 4.2729 6.7271 0.6116 

2MM319WI 7319C-...-P4S 0.3857 2.0013 3.8570 6.1430 0.6143 

2MM300WI SERIES (7300C- . . .-P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 87 . 
2MM300WI SERIES (7300C- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number 
Timken ISO Bearing 

Number
FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

3MM301WI 7301E-...-P4S 0.3678 1.5949 2.9425 5.0575 0.6322 

3MM302WI 7302E-...-P4S 0.3928 2.0149 3.9277 6.0723 0.6072 

3MM303WI 7303E-...-P4S 0.3653 1.5578 2.5571 4.4429 0.6347 

3MM304WI 7304E-...-P4S 0.3701 1.6268 2.9611 5.0389 0.6299 

3MM305WI 7305E-...-P4S 0.3761 1.7147 3.3850 5.6150 0.6239 

3MM306WI 7306E-...-P4S  0.3801 1.7811 3.8010 6.1990 0.6199 

3MM307WI 7307E-...-P4S 0.3874 1.9101 3.8736 6.1264 0.6126 

3MM308WI 7308E-...-P4S 0.3893 1.9469 4.2826 6.7174 0.6107 

3MM309WI 7309E-...-P4S 0.3910 1.9772 3.9096 6.0904 0.6090 

3MM310WI 7310E-...-P4S 0.3920 2.0019 3.9205 6.0795 0.6080 

3MM311WI 7311E-...-P4S 0.3931 2.0231 3.9314 6.0686 0.6069 

3MM312WI 7312E-...-P4S  0.3941 2.0412 3.9405 6.0595 0.6059 

3MM313WI 7313E-...-P4S  0.3947 2.0567 4.3415 6.6585 0.6053 

3MM314WI 7314E-...-P4S  0.3954 2.0705 4.3491 6.6509 0.6046 

3MM319WI 7319E-...-P4S 0.3927 2.0144 3.9270 6.0730 0.6073 

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

3MM300WI SERIES (7300E- . . .-P4S)

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

FREQUENCY COEFFICIENTS

TABLE 88 . 
3MM300WI SERIES (7300E- . . .-P4S) FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.
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Bearing Number FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

MM12BS32 0.4460 2.2827 4.9063 6.0937 0.5540

MM15BS35 0.4525 2.6008 5.8825 7.1175 0.5475

MM17BS47 0.4362 2.1044 5.2349 6.7651 0.5638

MM20BS47 0.4362 2.1044 5.2349 6.7651 0.5638

MM25BS52 0.4423 2.3307 5.7494 7.2506 0.5577

MM25BS62 0.4554 3.0307 7.7410 9.2590 0.5446

MM30BS62 0.4554 3.0307 7.7410 9.2590 0.5446

MM30BS72 0.4569 3.1286 8.2244 9.7756 0.5431

MM35BS72 0.4569 3.1286 8.2244 9.7756 0.5431

MM35BS100 0.4564 3.0983 8.2159 9.7841 0.5436

MM40BS72 0.4569 3.1286 8.2244 9.7756 0.5431

MM40BS90 0.4676 4.1773 11.2230 12.7770 0.5324

MM40BS90-20 0.4676 4.1767 11.2228 12.7772 0.5324

MM40BS90-23 0.4676 4.1767 11.2200 12.7772 0.5324

MM40BS100 0.4564 3.0983 8.2159 9.7841 0.5436

MM45BS75 0.4605 3.4145 9.2094 10.7906 0.5395

MM45BS100 0.4564 3.0983 8.2159 9.7841 0.5436

MM50BS90 0.4676 4.1773 11.2230 12.7770 0.5324

MM50BS100 0.4564 3.0983 8.2159 9.7841 0.5436

MM55BS90 0.4676 4.1773 11.2230 12.7770 0.5324

MM55BS120 0.4644 3.7967 9.7516 11.2484 0.5356

MM60BS120 0.4644 3.7967 9.7516 11.2484 0.5356

MM75BS110 0.4747 5.3492 14.2402 15.7598 0.5253

MM100BS150 0.4790 6.4611 17.7226 19.2774 0.5210

Bearing Number FTF-Inner(1) BSF BPFO BPFI FTF-Outer(2)

MM9306WI2H 0.4362 2.1044 5.2349 6.7651 0.5638

MM9308WI2H 0.4554 3.0307 7.7410 9.2590 0.5446

MM9310WI2H 0.4569 3.1286 8.2244 9.7756 0.5431

MM9311WI3H 0.4605 3.4145 9.2094 10.7906 0.5395

MM9313WI5H 0.4676 4.1773 11.2230 12.7770 0.5324

MM9316WI3H 0.4747 5.3492 14.2402 15.7598 0.5253

MM9321WI3 0.4794 6.4615 17.7378 19.2622 0.5206

MM9326WI6H 0.4778 6.1209 16.7239 18.2761 0.5222

BALL SCREW SUPPORT SERIES 
METRIC SERIES

FTF:  Fundamental Train Frequency: the frequency at which the 

cage will operate.

BSF:  Ball Spin Frequency: the frequency at which a single defect 

on a rolling element will be detected.

BPFO:  Ball Pass Frequency Outer: the frequency at which a single 

defect in the outer race will be detected.

BPFI:  Ball Pass Frequency Inner: the frequency at which a single 

defect in the inner race will be detected.

FREQUENCY COEFFICIENTS

TABLE 89 . 
BSSB METRIC FREQUENCY COEFFICIENTS 

TABLE 90 . 
BSSB INCH FREQUENCY COEFFICIENTS

(1)For inner ring rotation.
(2)For outer ring rotation.

(1)For inner ring rotation.
(2)For outer ring rotation.
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Class  Designation No.
Deviation

Over        Incl. Over        Incl.

mm in.

C & B

2 0 .000 to 0 .002 0.0000 to 0.0001

4 0 .002 to 0 .004 0.0001 to 0.0002

8 0 .004 to 0 .008 0.0002 to 0.0003

12 0 .008 to 0 .012 0.0003 to 0.0004

16 0 .012 to 0 .016 0.0004 to 0.0006

20 0 .016 to 0 .020 0.0006 to 0.0008

25 0 .020 to 0 .025 0.0008 to 0.0010

30 0 .025 to 0 .030 0.0010 to 0.0012

35 0 .030 to 0 .035 0.0012 to 0.0014

40 0 .035 to 0 .040 0.0014 to 0.0016

45 0 .040 to 0 .045 0.0016 to 0.0018

50 0 .045 to 0 .050 0.0018 to 0.0020

55 0 .050 to 0 .055 0.0020 to 0.0022

60 0 .055 to 0 .060 0.0022 to 0.0024

65 0 .060 to 0 .065 0.0024 to 0.0026

70 0 .065 to 0 .070 0.0026 to 0.0028

75 0 .070 to 0 .075 0.0028 to 0.0030

80 0 .075 to 0 .080 0.0030 to 0.0031

A actual amount 0 .0000 to 0 .0019 0.00000 to 0.000075

AA actual amount 0 .0000 to 0 .0010 0.00000 to 0.00004

Class  Designation No.
Deviation

Over        Incl. Over        Incl.

mm in.

All

-2 0 .000 to -0 .002 0.0000 to -0.0001

-4 -0 .002 to -0 .004 -0.0001 to -0.0002

-8 -0 .004 to -0 .008 -0.0002 to -0.0003

-12 -0 .008 to -0 .012 -0.0003 to -0.0004

-16 -0 .012 to -0 .016 -0.0004 to -0.0006

-20 -0 .016 to -0 .020 -0.0006 to -0.0008

-25 -0 .020 to -0 .025 -0.0008 to -0.0010

-30 -0 .025 to -0 .030 -0.0010 to -0.0012

-35 -0 .030 to -0 .035 -0.0012 to -0.0014

-40 -0 .035 to -0 .040 -0.0014 to -0.0016

-45 -0 .040 to -0 .045 -0.0016 to -0.0018

-50 -0 .045 to -0 .050 -0.0018 to -0.0020

-55 -0 .050 to -0 .055 -0.0020 to -0.0022

-60 -0 .055 to -0 .060 -0.0022 to -0.0024

-65 -0 .060 to -0 .065 -0.0024 to -0.0026

-70 -0 .065 to -0 .070 -0.0026 to -0.0028

-75 -0 .070 to -0 .075 -0.0028 to -0.0030

-80 -0 .075 to -0 .080 -0.0030 to -0.0031

PRECISION TAG DEVIATION 
AND RUNOUT CHARTS 
TAPERED ROLLER BEARINGS
Bearing tag markings include indication of bearing accuracy, 

which can assist with selective assembly and installation. Refer 

to diagrams on page 99.

PRECISION TAG DEVIATION AND RUNOUT CHARTS

TABLE 91 . 
METRIC TAG SYSTEM
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Class  Designation No.
Deviation

Over        Incl. Over        Incl.

mm in.

All

+1 0 .000 to 0 .003 0.0000 to 0.0001

+2 0 .003 to 0 .005 0.0001 to 0.0002

+3 0 .005 to 0 .008 0.0002 to 0.0003

+4 0 .008 to 0 .010 0.0003 to 0.0004

+5 0 .010 to 0 .013 0.0004 to 0.0005

+6 0 .013 to 0 .015 0.0005 to 0.0006

+7 0 .015 to 0 .018 0.0006 to 0.0007

+8 0 .018 to 0 .020 0.0007 to 0.0008

+9 0 .020 to 0 .023 0.0008 to 0.0009

+10 0 .023 to 0 .025 0.0009 to 0.0010

+11 0 .025 to 0 .028 0.0010 to 0.0011

+12 0 .028 to 0 .030 0.0011 to 0.0012

+13 0 .030 to 0 .033 0.0012 to 0.0013

+14 0 .033 to 0 .036 0.0013 to 0.0014

+15 0 .036 to 0 .038 0.0014 to 0.0015

+16 0 .038 to 0 .041 0.0015 to 0.0016

+17 0 .041 to 0 .043 0.0016 to 0.0017

+18 0 .043 to 0 .046 0.0017 to 0.0018

+19 0 .046 to 0 .048 0.0018 to 0.0019

+20 0 .048 to 0 .051 0.0019 to 0.0020

+21 0 .051 to 0 .053 0.0020 to 0.0021

+22 0 .053 to 0 .056 0.0021 to 0.0022

+23 0 .056 to 0 .058 0.0022 to 0.0023

+24 0 .058 to 0 .061 0.0023 to 0.0024

+25 0 .061 to 0 .064 0.0024 to 0.0025

+26 0 .064 to 0 .066 0.0025 to 0.0026

+27 0 .066 to 0 .069 0.0026 to 0.0027

+28 0 .069 to 0 .071 0.0027 to 0.0028

+29 0 .071 to 0 .074 0.0028 to 0.0029

+30 0 .074 to 0 .076 0.0029 to 0.0030

Class  Designation No.
Deviation

Over        Incl. Over        Incl.

mm in.

3 & 0

+1 0 .000 to 0 .003 0.0000 to 0.0001

+2 0 .003 to 0 .005 0.0001 to 0.0002

+3 0 .005 to 0 .008 0.0002 to 0.0003

+4 0 .008 to 0 .010 0.0003 to 0.0004

+5 0 .010 to 0 .013 0.0004 to 0.0005

+6 0 .013 to 0 .015 0.0005 to 0.0006

+7 0 .015 to 0 .018 0.0006 to 0.0007

+8 0 .018 to 0 .020 0.0007 to 0.0008

+9 0 .020 to 0 .023 0.0008 to 0.0009

+10 0 .023 to 0 .025 0.0009 to 0.0010

+11 0 .025 to 0 .028 0.0010 to 0.0011

+12 0 .028 to 0 .030 0.0011 to 0.0012

+13 0 .030 to 0 .033 0.0012 to 0.0013

+14 0 .033 to 0 .036 0.0013 to 0.0014

+15 0 .036 to 0 .038 0.0014 to 0.0015

+16 0 .038 to 0 .041 0.0015 to 0.0016

+17 0 .041 to 0 .043 0.0016 to 0.0017

+18 0 .043 to 0 .046 0.0017 to 0.0018

+19 0 .046 to 0 .048 0.0018 to 0.0019

+20 0 .048 to 0 .051 0.0019 to 0.0020

+21 0 .051 to 0 .053 0.0020 to 0.0021

+22 0 .053 to 0 .056 0.0021 to 0.0022

+23 0 .056 to 0 .058 0.0022 to 0.0023

+24 0 .058 to 0 .061 0.0023 to 0.0024

+25 0 .061 to 0 .064 0.0024 to 0.0025

+26 0 .064 to 0 .066 0.0025 to 0.0026

+27 0 .066 to 0 .069 0.0026 to 0.0027

+28 0 .069 to 0 .071 0.0027 to 0.0028

+29 0 .071 to 0 .074 0.0028 to 0.0029

+30 0 .074 to 0 .076 0.0029 to 0.0030

00 Act. amt. in 
microinches 0 .0000 to 0 .0019 0.0000 to 0.000075

000 Act. amt. in 
microinches 0 .0000 to 0 .0010  0.000000 to 0.000040

PRECISION TAG DEVIATION AND 
RUNOUT CHARTS – continued

PRECISION TAG DEVIATION AND RUNOUT CHARTS

TABLE 92 . 
INCH TAG SYSTEM
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GEOMETRY FACTORS 
TAPERED ROLLER BEARINGS
The tables below list the Cg, G1, G2 and K factors for tapered roller 

bearings covered in this catalog. These constants are used in heat 

generation estimates, influence of application operating speed, 

and other calculations relating to the bearing’s internal geometry 

details.

Part Number Cg G1 G2 K

2984-2924-B 0.0832 38.2 15.7 1.69

JP6049-JP6010-B 0.0240 39.5 22.5 1.24

3984-3920-B 0.1092 75.2 21.3 1.45

482-472-B 0.1083 77.2 23.0 1.61

566-563-B 0.1167 101.0 24.0 1.61

JP7049-JP7010-B 0.0264 51.1 31.0 1.27

33287-33462-B 0.1162 84.2 24.4 1.34

27690-27620-B 0.1198 98.2 41.8 1.40

42350-42587-B 0.1386 130.0 37.2 1.19

JP8049-JP8010-B 0.0297 69.7 37.4 1.29

JP9049-JB9010-B (Call) 83.8 46.1 1.18

JP10044-JP10010-B 0.0357 104.0 40.9 1.24

683-672-B 0.1056 182.0 37.2 1.24

JP10049-JP10010-B 0.0357 104.0 40.9 1.24

687-672-B 0.1056 182.0 37.2 1.24

71450-71750-B 0.1156 269.0 45.7 1.40

JP13049-JP13010-B 0.0287 192.2 60.3 1.24

JP14049-JP14010-B 0.0311 219.5 68.2 1.16

JL730646-JL730612-B 0.0542 295.2 104.0 1.27

Part Number Cg G1 G2 K

JP6049-JP6010 0.0240 39.5 22.5 1.24

29585-29520 0.0303 70.3 25.8 1.27

JLM710949C-JLM710910 0.0273 55.5 24.5 1.29

399A-394A 0.0260 56.0 21.4 1.45

JP7049-JP7010 0.0264 51.1 31.0 1.27

29685-29620 0.0323 77.7 43.3 1.20

34301-34478 0.0297 69.3 27.0 1.30

JP8049-JP8010 0.0297 69.7 37.4 1.29

JM716649-JM716610 0.0371 117.1 38.4 1.31

497-493 0.0352 104.6 29.3 1.31

JP9049-JP9010 (Call) 83.8 46.1 1.18

LM718947-LM718910 0.0389 124.2 37.6 1.22

JP10044-JP10010 0.0357 104.0 40.9 1.24

JM719149-JM719113 0.0410 150.5 36.1 1.32

JP10049-JP10010 0.0357 104.0 40.9 1.24

52400-52618 0.0450 175.4 41.7 1.23

JM822049-JM822010 0.0474 191.5 45.8 1.18 

JLM722948-JLM722912 0.0424 161.0 57.2 1.27

68462-68712 0.0274 163.1 51.7 1.18

JL724348-JL724314 0.0432 170.2 70.6 1.27

JL725346-JL725316 0.0455 186.6 77.7 1.23

JP13049-JP13010 0.0287 192.2 60.3 1.24

JP14049-JP14010 0.0311 219.5 68.2 1.16

36690-36620 0.0544 366.1 152.0 1.59

JL730646-JL730612 0.0542 295.2 104.0 1.27

JP16049-JP16010 0.0346 294.4 123.0 1.20

JP17049-JP17010 0.0266 339.3 147.0 1.27

36990-36920 0.0418 514.8 241.0 1.33

JP18049-JP18010 (Call) 369.2 162.0 1.21

JM736149-JM736110 0.0343 589.4 128.0 1.22

87750-87111 0.0318 574.6 131.0 1.41

67985-67920 0.0401 819.5 172.0 1.15

543085-543114 0.0311 608.5 232.0 1.52

GEOMETRY FACTORS

TABLE 93 . 
TS GEOMETRY FACTORS

TABLE 94 . 
TSF GEOMETRY FACTORS 
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Part Number K

XR496051 0.48

JXR637050 0.45

JXR678054 0.47

JXR652050 0.46

XR678052 0.47

JXR699050 0.45

XR766051 0.45

XR820060 0.46

XR855053 0.45

XR882055 0.44

XR882054 0.44

XR889058 0.44

XR897051 0.43

Part Number G1 G2 K

JP5049P-JP5019HR 32.5 6.4 1.65

JP5049P-JP5020HR 32.5 6.4 1.65

JP5049PH-JP5017HR 32.5 6.4 1.65

JP5049PH-JP5020HR 32.5 6.4 1.65

JP7548P-JP7520HR 60.5 23.3 1.52

JP7549P-JP7519HR 60.5 23.3 1.52

JP8548-JP8518HR 86.4 15.7 1.56

JP8549P-JP8519HR 86.4 15.7 1.56

JP10048-JP10019HR 106.0 45.5 1.24

JP10048-JP10019HRA 106.0 45.5 1.24

JP11035-JP11019HR 140.4 56.1 1.63

JP11048-JP11019HR 140.4 56.1 1.63

JP12043P-JP12019HR 172.0 34.6 1.50

JP12049P-JP12019HR 172.0 34.6 1.50

JP13043P-JP13016HR 212.0 39.0 1.50

JP13049P-JP13016HR 212.0 39.0 1.50

JP14043P-JP14019HR 235.0 44.8 1.40

JP14049P-JP14019HR 235.0 44.8 1.40

JP16043P-JP16019HR 319.0 58.9 1.44

JP16049P-JP16019HR 319.0 58.9 1.44

JP17049P-JP17019HR 365.4 62.9 1.50

JP18049P-JP18019HR 397.8 70.2 1.42

JP20049P-JP20019HR 479.5 140.8 1.46

JP22049E-JP22019HR 588.1 184.9 1.33

JL555235-JL55512HR 1305.0 393.0 1.64

JL555239-JL55512HR 1305.0 393.0 1.64

GEOMETRY FACTORS

TABLE 95 . 
CROSSED ROLLER GEOMETRY FACTORS

TABLE 96 . 
HYDRA-RIB GEOMETRY FACTORS 
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Bore No. "H" Fit Snug (C2) "R" Fit Regular (C0) "P" Fit Loose (C3)-Standard "J" Fit Extra-Loose (C4)

µm 0.0000 in. µm 0.0000 in. µm 0.0000 in. µm 0.0000 in.

00 3-8 1-3 5-13 2-5 10-20 4-8 18-25 7-10

01 3-10 1-4 5-15 2-6 13-23 5-9 20-30 8-12

02 3-10 1-4 5-15 2-6 13-23 5-9 20-30 8-12

03 3-10 1-4 5-15 2-6 13-23 5-9 20-30 8-12

04 3-10 1-4 8-18 3-7 15-25 6-10 23-33 9-13

05 3-10 1-4 8-18 3-7 15-25 6-10 25-38 10-15

06 3-10 1-4 8-18 3-7 15-25 6-10 25-38 10-15

07 3-10 1-4 8-18 3-7 18-30 7-12 30-43 12-17

08 3-10 1-4 8-18 3-7 18-30 7-12 30-43 12-17

09 3-10 1-4 8-20 3-8 20-33 8-13 33-48 13-19

10 3-10 1-4 8-20 3-8 20-33 8-13 33-48 13-19

11 3-13 1-5 10-25 4-10 25-40 10-16 40-58 16-23

12 3-13 1-5 10-25 4-10 25-40 10-16 40-58 16-23

13 3-13 1-5 10-25 4-10 25-40 10-16 40-58 16-23

14 3-13 1-5 10-25 5-11 28-48 11-19 48-68 19-27

15 3-13 1-5 13-28 5-11 28-48 11-19 48-68 19-27

16 3-13 1-5 13-28 5-11 28-48 11-19 48-68 19-27

17-20 3-15 1-6 13-28 5-13 33-55 13-22 55-80 22-32

21-24 3-15 1-6 18-38 7-15 38-63 15-25 63-93 25-37

25-28 5-20 2-8 20-45 8-18 43-79 17-31 74-127 29-50

BEARING SPACERS
Spacers are used to increase shaft rigidity, moment stiffness and 

decrease deflection. Spacers, mounted between units of a pair of 

bearings, are preferably made of alloy steel, hardened and ground, 

and should be sturdy in cross section and equal in length. Equal 

lengths can be produced by grinding the inner-ring spacer and 

outer-ring spacer together. It is important that the faces of the 

spacers be square and that their parallelism be the best possible. 

All corners should be broken to remove sharp edges and burrs.

The inside diameter of the inner-ring spacers should clear the 

shaft, but not be so loose as to make it possible to mount and run 

them eccentrically. For short spacers and high operating speeds, 

clearance of not more than 0.012mm (0.0005 in.) over the maximum 

RADIAL INTERNAL CLEARANCE 
BALL BEARINGS
Deep groove radial type bearings may be matched to various radial 

internal clearances to meet specific design and performance 

requirements. The following chart lists the clearance options 

available.

Deep groove bearings ordered without a prefix for clearance 

specification will be supplied with a “P” fit (ISO C3) as standard.

shaft diameter has been found generally acceptable. For long 

spacers and low speeds, this clearance may be increased to 

prevent the shaft from disturbing the face parallelism of the spacer. 

The spacer outside diameter should match the shaft shoulder 

diameter of the bearing.

The outside diameter of the outer-ring spacers should be about 

0.025 mm (0.0010 in.) smaller than the minimum bore of the housing. 

These should have lubricant holes and grooves where necessary 

and are usually centrally located.

Spacer end parallelism should be the same as the parallelism 

tolerance for the adjacent bearing.

Values shown in micrometers (µm) and ten-thousandths inches (0.0001 in.).

RADIAL INTERNAL CLEARANCE

TABLE 97 . 
RADIAL INTERNAL CLEARANCES
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For hollow shafts:

For solid shafts:

 E  =  Modulus of elasticity of steel (for steel shaft and bearing)

 i   =  Diametral interference

 di  =  Inner diameter of the hollow shaft

do = 0.06D + (fs-0.06)d

 D = Nominal bearing O.D. diameter (from product tables)

 fs  =  Section factor

Estimated locknut torque required to generate the calculated 

clamping force:

 dpt  =  Pitch diameter of the locknut thread

 dpf  = Pitch diameter of the locknut thrust face

 ß  =  Thread helix angle

 α =  Half of thread included angle (usually 30°)

 µt  =  Coefficient of friction at the thread contact

 µf  =  Coefficient of friction at the locknut/bearing interface

BEARING LOCKNUTS AND TORQUE
To position precision bearings on spindle shafts, precision 

manufactured self-locking bearing locknuts are suggested rather 

than the conventional locknuts and lockwashers used for bearings 

made to ABEC 1/ISO P0 standard class tolerances. 

This precision bearing nut incorporates a locking feature in its 

design. The nut threads deform slightly as the locking setscrews 

are tightened. This slight deformation creates an interference with 

the shaft threads which prevents further rotation of the locknut. 

The precision threads of this locknut are cut square with the face 

to provide the necessary true-running clamping surface against 

the inner-ring face of the bearings.

The approximate locknut torque to be used in the application can 

be estimated using the total clamping force (axial) to be applied to 

overcome the shaft/bore fit and the bearing preload.

Clamping force, Fc, can be determined as below:

Fc = Fp + 1.25 Ffmax

 Fp =  preload force to be applied on the bearing 
   (from product tables)

 Ffmax =  Force required to overcome the fit resistance

Preload force to be applied on the bearing:

Fp = 3.Fcat.fp

 Fcat = Catalog preload force for the selected bearing

Force required to overcome the shaft/bore fit:

Ffmax = π.d.B.pi.µ

 pi = Interface pressure

 d  =  Nominal bearing bore diameter (from product tables)

 B  =  Bearing width

 µ  =  Coefficient of friction at shaft/bore interface

BEARING LOCKNUTS AND TORQUE

TABLE 98 . 
PRELOAD FACTORS 

TABLE 99 . 
SECTION FACTORS

Bearing  
Arrangement

Preload  
Factor fp

<> 1.00

<<> 1.33

<<<> 1.50

<<>> 2.00

<<<<> 1.60

<<<>> 2.40

d 
(mm)

Section Factor fs

200WI 300WI 9100WI 9300WI 9100HX 9300HX

10 - 20 1.30 1.40 1.27 1.21 1.29 1.27

25 - 150 1.16 1.22 1.12 1.10 1.14 1.10

Pi 
=

Ei2d

2d

d
º

2                     – d2 d2 – d
i

2                 

d2    d
º

2                – d
i

2                 

Pi 
=

Ei
1 –

2d d
º

2                     

d2

τ
 
= F

c
+

cosα
µt tanß

d
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 tanß +
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LOCKNUT TORQUE(1)

BALL BEARINGS 

General guidelines for locknut torques are shown in the table below 

for dry thread engagement. Bearing locknuts are to be tightened 

using a torque wrench and a two-point locknut wrench or other 

suitable torque wrench adapter.

Reference MIL-B-17931

(1)Spindle bearings only. Contact Timken Engineering for use with tapered roller bearings.  
Valid in all preloaded bearing mounting arrangements.

Bearing Bore Locknut Torque(1) Approximate Clamping Force

mm N/m ft-lb. kN lb.

10 14-27 10-20 7 .2-14 .4 1620-3240

12 14-27 10-20 5 .9-11 .9 1340-2680

15 14-27 10-20 4 .8-9 .5 1070-2140

17 14-27 10-20 4 .1-8 .3 940-1880

20 16-47 12-35 4 .2-12 .3 950-2770

25 31-68 23-50 6 .4-14 .1 1450-3170

30 43-81 32-60 7 .5-14 .1 1690-3710

35 53-95 39-70 7 .8-14 .0 1750-3140

40 68-108 50-80 8 .7-14 .0 1970-3140

45 87-122 64-90 9 .9-13 .9 2220-3120

50 91-136 67-100 9 .3-13 .9 2090-3120

55 111-169 82-125 10 .4-15 .7 2330-3540

60 134-203 99-150 11 .4-17 .3 2560-3880

65 178-237 131-175 13 .9-18 .6 3130-4190

70 206-271 152-200 14 .9-19 .7 3360-4430

75 235-339 173-250 16 .0-23 .2 3610-5220

80 267-373 197-275 17 .0-23 .8 3840-5350

85 301-441 222-325 18 .0-26 .4 4060-5940

90 336-508 248-375 19 .0-28 .8 4280-6480

95 376-576 277-425 20 .1-30 .9 4520-6950

100 468-644 345-475 23 .8-32 .8 5360-7380

105 515-746 380-550 25 .0-36 .1 5620-8120

110 515-746 380-550 23 .7-34 .4 5340-7740

120 515-746 380-550 21 .8-31 .5 4900-7080

130 515-746 380-550 20 .0-29 .1 4510-6540

140 515-746 380-550 18 .6-27 .0 4190-6070

150 515-746 380-550 17 .4-25 .2 3910-5660

160 515-746 380-550 16 .4-23 .7 3680-5330

TABLE 100 . 
LOCKNUT TORQUES

BEARING LOCKNUTS AND TORQUE
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LUBRICATION SPECIFICATIONS 
BALL BEARINGS 
Timken suggests and provides the following lubricants and rust 

preservatives with their bearings. Equivalents may be substituted. 

Note: Rust preservatives are only for temporary storage of the 

bearings prior to installation.

(1)Common suggestions for spindle grease.

Lubrication Code Lubrication FS Specification

160 Aeroshell 22 FS381B-P

436 Anticorit L-245XBF FS890

150 Asonic GLY32 FS889

078(1) Chevron SRI FS545

037 Dow Corning 44 FS137A

125 Ferrocote 5856 BF FS639

181 Ferrocote 5900 FS959

162(1) Isoflex NBU 15 FS637

443(1) Isoflex NCA 15 FS905

422 Isoflex SuperLDS18 FS735

115 Isoflex Topas NB52 FS737

149 Isoflex Topas NCA52 FS883

477 Kluberspeed BF72-22 FS934

076 Krytox 240AB FS452

161 Krytox 240AC FS433

— Lubcon L252 FS915

086(1) Mobil 28 FS381A

456 Mobilith SHC15 FS919

095 Mobiltemp SHC 32 FS612

801 Petamo GHY133N —

176 Polyrex EM FS615

457 Thermoplex 2MTL FS920

052 Unirex N3 FS118 or FS743

167 Windsow Lube L101 FS179A

QUANTITY OF GREASE

 • 25 percent to 40 percent pack for low to moderate speed 
(< 500000 dN).

 • 10 percent to 15 percent pack for high speed (≥ 500000 dN).

LUBRICATION SPECIFICATIONS

TABLE 101 . 
PREFERRED LUBRICATION TYPES

https://rodavigo.net/es/c/rodamientos/f/timken

Polígono Industrial O Rebullón s/n. 36416 - Mos - España - rodavigo@rodavigo.com

Servicio de Att. al Cliente
+34 986 288118



APPENDIX

TIMKEN® FAFNIR® SUPER PRECISION BEARINGS FOR MACHINE TOOL APPLICATIONS CATALOG  241

Bore 
No. 

9300 9300HX 9100 9100HX 99100 200 300

mm
in.

mm
in.

mm
in.

mm
in.

mm
in.

mm
in.

mm
in.

0 — 15 .037 15 .977 — — 17 .653 —

— 0.592 0.6290 — — 0.6950 —

1 — 17 .043 18 .288 — — 19 .456 21 .641

— 0.6710 0.7200 — — 0.7660 0.8520

2 19 .910 20 .391 21 .565 — — 22 .479 25 .705

0.7839 0.8028 0.8490 — — 0.8850 1.0120

3 21 .920 22 .377 23 .927 — 23 .800 27 .991 27 .711

0.8629 0.8810 0.9420 — 0.9370 1.1020 1.0910

4 26 .563 27 .254 28 .448 28 .296 28 .143 30 .201 31 .313

1.0458 1.0730 1.1200 1.1140 1.1080 1.1890 1.2328

5 30 .716 32 .233 33 .325 33 .172 33 .147 35 .408 38 .705

1.2093 1.2690 1.3120 1.3060 1.3050 1.3940 1.5238

6 36 .558 37 .246 39 .853 39 .345 40 .526 42 .189 45 .486

1.4393 1.4660 1.5690 1.5490 1.5955 1.6610 1.7908

7 42 .743 43 .599 45 .314 45 .339 46 .177 49 .047 51 .722

1.6828 1.7165 1.7840 1.7850 1.8180 1.9310 2.0363

8 48 .420 48 .763 50 .681 50 .825 52 .413 54 .915 58 .592

1.9063 1.9198 1.9953 2.0010 2.0635 2.1620 2.3043

9 51 .582 54 .267 56 .510 56 .185 57 .137 59 .920 65 .451

2.0308 2.1365 2.2248 2.2120 2.2495 2.3590 2.5768

10 58 .415 58 .783 61 .514 61 .163 62 .141 64 .897 72 .321

2.2998 2.3143 2.4218 2.4080 2.4465 2.5550 2.8473

11 64 .562 64 .981 68 .372 69 .342 69 .300 71 .780 79 .179

2.5418 2.5583 2.6918 2.7300 2.7283 2.8260 3.1173

12 69 .553 70 .010 73 .376 74 .320 74 .315 78 .638 85 .974

2.7383 2.7563 2.8888 2.9260 2.9258 3.0960 3.3848

13 74 .582 75 .001 78 .379 79 .019 79 .294 85 .827 92 .895

2.9363 2.9528 3.0858 3.1110 3.1218 3.3790 3.6573

14 81 .453 81 .496 85 .237 86 .182 86 .444 90 .530 99 .741

3.2068 3.2085 3.3558 3.3930 3.4033 3.5640 3.9268

Bore 
No. 

9300 9300HX 9100 9100HX 99100 200 300

mm
in.

mm
in.

mm
in.

mm
in.

mm
in.

mm
in.

mm
in.

15 86 .444 86 .939 97 .112 91 .186 92 .489 95 .529 —

3.4033 3.4228 3.8233 3.5900 3.6413 3.7610 —

16 91 .422 91 .930 102 .324 98 .069 98 .577 102 .387 —

3.5993 3.6193 4.0285 3.8610 3.8810 4.0310 —

17 98 .623 99 .162 102 .324 — 103 .805 109 .245 —

3.8828 3.9040 4.0285 — 4.0868 4.3010 —

18 103 .335 103 .894 108 .966 110 .617 110 .371 116 .078 —

4.0683 4.0903 4.2900 4.3550 4.3453 4.5700 —

19 — 108 .351 113 .970 — 115 .324 122 .961 —

— 4.2658 4.4870 — 4.5403 4.8410 —

20 — 116 .383 119 .723 120 .523 121 .445 129 .845 —

— 4.5820 4.7135 4.7450 4.7813 5.1120 —

21 — — 124 .866 — 134 .640 137 .312 —

— — 4.9610 — 5.3008 5.4060 —

22 — 125 .882 132 .994 135 .509 144 .648 143 .612 —

— 4.9560 5.2360 5.3350 5.6948 5.6540 —

24 — 138 .298 143 .066 144 .983 — 155 .423 —

— 5.4448 5.6325 5.7080 — 6.1190 —

26 — — 156 .743 — 160 .553 162 .179 —

— — 6.1710 — 6.3210 6.3850 —

28 157 .442 160 .256 167 .005 — — — —

6.1985 6.3093 6.5750 — — — —

30 — 1173 .87 178 .613 — — 198 .526 —

— 6.8453 7.0320 — — 7.8160 —

32 — — 190 .500 — — — —

— — 7.5000 — — — —

34 — — 199 .746 — — — —

— — 7.8640 — — — —

40 — — 241 .681 — — — —

— — 9.5150 — — — —

Example of lubrication 
inlet location and direction 

of lubrication flow .

Lubrication

flow

Lubrication 
 flow

LUBRICATION SPECIFICATIONS

TABLE 102 . 
LUBRICATION INLET LOCATION DIAMETERS
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Material
Approximate  

Chemical 
Analysis %

Temp.
˚F

Hardness
HRC

-73°C
-100°F

-54°C
-65°F

-17°C
0°F

38°C
100°F

93°C
200°F

121°C
250°F

149°C
300°F

204°C
400°F

260°C
500˚F

316°C
600°F

371°C
700°F

427°C
800°F

Low alloy carbon- 
chromium bearing 
steels. 52100 and 
others per ASTM 

A295

1C
0.5–1.5Cr
0.35Mn

70 60

STANDARD DIMENSIONAL  
STABILIZATION

<0.0001 in./in dimensional change in 2500 
hours at 100°C (212°F). Good  

oxidation resistance.

 

Low alloy carbon- 
chromium bearing 
steels. 52100 and 
others per ASTM 

A295

1C
0.5–1.5Cr
0.35Mn

70
350
450

58
56
54

Heat stabilized per FS136. When given a stabilizing heat treatment, 
A295 steel is suitable for many applications in the 177˚-232°C (350-
450˚ F) range; however, it is not as stable dimensionally as it is at 

temperatures below 177°C (350˚)F. If utmost stability is required, use 
materials in the 316°C (600°F) group below.

Deep hardening 
steels for heavy 

sections per ASTM 
A485

1C 
1–1.8Cr

1–1.5Mn ,06Si

70
450
600

58
55
52

As heat-treated and tempered, it is stabilized.

Carburizing steels per 
ASTM A534

a) low alloy 4118, 
8X19, 5019, 8620 

(Ni-Moly grades)  
b) high nickel 3311

Ni-Moly:  
0.2C, 0.4-2.0Mn,  

0.3-0.8Cr, 0-2.0Ni, 
0-0.3Mo

,0.1C, 1.5Cr, 
0.4Mn, 3.5Ni

70 58

Nickel-Moly grades of steel frequently 
used to achieve extra ductility in inner 
rings for locking device bearings. 3311 
and others used for extra-thick-section 

rings.

Corrosion resistant 
440C stainless steel 

per ASTM A756
1C 18Cr

70 58
Excellent corrosion resistance.

Corrosion resistant 
440C stainless steel 

per ASTM A756
1C 18Cr

70
450
600

58
55
52

As heat stabilized for maximum hardness at high temperatures (FS238). Good 
oxidation resistance at higher temperatures. Note load capacity drops off more 

rapidly at higher temperatures than M50 shown below, which should be considered 
if loads are high.

M-50 
medium

high speed

4Cr 4Mo
1V 0.8C

70
450
600

60
59
57

Suggested where stable high hardness at elevated temperature is required.

OPERATING TEMPERATURES FOR 
BEARING COMPONENT MATERIALS
These tables provide standard operating temperatures for common 
bearing component materials. They should be used for reference 

purposes only. Other bearing component materials are available on 
request. Contact your Timken representative for further information.

Bearings have been made of special material for operation at temperatures above 427˚ C (800˚ F). Consult your Timken representative regarding the application. 
Note: ASTM A295 bearing steels are suitable for many applications up to 212˚ C (413˚ F) but are not as dimensionally stable as they are at the temperatures below 100°C (212°F).

TABLE 103 . 
COMPONENT MATERIAL OPERATING TEMPERATURES 

OPERATING TEMPERATURES FOR BEARING COMPONENT MATERIALS

https://rodavigo.net/es/c/rodamientos/f/timken

Polígono Industrial O Rebullón s/n. 36416 - Mos - España - rodavigo@rodavigo.com

Servicio de Att. al Cliente
+34 986 288118



APPENDIX

TIMKEN® FAFNIR® SUPER PRECISION BEARINGS FOR MACHINE TOOL APPLICATIONS CATALOG  243

(1)Limited life above these temperatures. 

-54˚ C -17˚ C 38˚ C 93˚ C 149˚ C 204˚ C 260˚ C 316˚ C 371˚ C 427˚ C
-65˚ F 0˚ F 100˚ F 200˚ F 300˚ F 400˚ F 500˚ F 600˚ F 700˚ F 800˚ F

CAGES

Molded 6/6 Nylon (PRB)

Molded 6/6 Fiberglass
    Reinforced Nylon (PRC/PRL)

Phenolic Resin Laminate

Low Carbon Pressed Steel

Pressed Stainless Steel

Machined Bronze

Machined Iron-Silicon Bronze

Machined Steel

SHIELDS

Low Carbon Steel

Stainless Steel

Nylon

SEALS

Buna N

Polyacrylic

Fluoroelastomer

Stabilized TFE Fluorocarbon(1)

TFE Fluorocarbon(1) (with glass fabric)

OPERATING TEMPERATURES FOR BEARING COMPONENT MATERIALS

TABLE 104 . 
CAGE, SHIELD AND SEAL OPERATING TEMPERATURES 

https://rodavigo.net/es/c/rodamientos/f/timken

Polígono Industrial O Rebullón s/n. 36416 - Mos - España - rodavigo@rodavigo.com

Servicio de Att. al Cliente
+34 986 288118



APPENDIX

244   TIMKEN® FAFNIR® SUPER PRECISION BEARINGS FOR MACHINE TOOL APPLICATIONS CATALOG

TO CONVERT FROM                      TO                                    MULTIPLY BY

Acceleration

foot/second2 . . . . . . . . . . . . . . . . . . . . . . . . . . .meter/second2  . . . . . . . . . . . . . . . m/s2  . . . . . . . . . . . . . . . 0.3048 
inch/second2 . . . . . . . . . . . . . . . . . . . . . . . . . . .meter/second2  . . . . . . . . . . . . . . . m/s2  . . . . . . . . . . . . . . . 0.0254

Area
foot2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .meter2 . . . . . . . . . . . . . . . . . . . . . . . . .  m2 . . . . . . . . . . . . 0.09290304 
inch2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .meter2 . . . . . . . . . . . . . . . . . . . . . . . . .  m2 . . . . . . . . . . . . 0.00064516 
inch2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .millimeter2 . . . . . . . . . . . . . . . . . . . . mm2  . . . . . . . . . . . . . . . 645.16 
yard2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .meter2 . . . . . . . . . . . . . . . . . . . . . . . . .  m2 . . . . . . . . . . . . . . .0.836127 
mile2 (U.S. statute) . . . . . . . . . . . . . . . meter2 . . . . . . . . . . . . . . . . . . . . . . . . .  m2 . . . . . . . . . . . . . . . 2589988

Bending Moment or Torque
dyne-centimeter . . . . . . . . . . . . . . . . . newton-meter . . . . . . . . . . . . N-m . . . . . . . . . 0.0000001 
kilogram-force-meter  . . . . . . . . . . . . newton-meter . . . . . . . . . . . . N-m . . . . . . . . . . 9.806650 
pound-force-inch . . . . . . . . . . . . . . . . newton-meter . . . . . . . . . . . . N-m . . . . . . . . . 0.1129848 
pound-force-foot . . . . . . . . . . . . . . . . newton-meter . . . . . . . . . . . . N-m . . . . . . . . . . 1.355818

Energy
BTU (International Table) . . . . . . . . . joule  . . . . . . . . . . . . . . . . . . . . J  . . . . . . . . . . . . 1055.056 
foot-pound-force . . . . . . . . . . . . . . . . joule  . . . . . . . . . . . . . . . . . . . . J  . . . . . . . . . . . . 1.355818 
kilowatt-hour. . . . . . . . . . . . . . . . . . . . megajoule  . . . . . . . . . . . . . . . MJ . . . . . . . . . . . . . . . . 3.6

Force
kilogram-force  . . . . . . . . . . . . . . . . . . newton . . . . . . . . . . . . . . . . . . N . . . . . . . . . . . . 9.806650 
kilopound-force  . . . . . . . . . . . . . . . . . newton . . . . . . . . . . . . . . . . . . N . . . . . . . . . . . . 9.806650 
pound-force (lbf avoirdupois)  . . . . . newton . . . . . . . . . . . . . . . . . . N . . . . . . . . . . . . 4.448222

Length
fathom . . . . . . . . . . . . . . . . . . . . . . . . . meter  . . . . . . . . . . . . . . . . . . . m . . . . . . . . . . . . . . 1.8288 
foot . . . . . . . . . . . . . . . . . . . . . . . . . . . . meter  . . . . . . . . . . . . . . . . . . . m . . . . . . . . . . . . . . 0.3048 
inch . . . . . . . . . . . . . . . . . . . . . . . . . . . . millimeter . . . . . . . . . . . . . . . . mm  . . . . . . . . . . . . . . 25.4 
microinch. . . . . . . . . . . . . . . . . . . . . . . micrometer  . . . . . . . . . . . . . . µm . . . . . . . . . . . . . 0.0254 
micron (µm) . . . . . . . . . . . . . . . . . . . . . millimeter . . . . . . . . . . . . . . . . mm  . . . . . . . . . . . . 0.0010 
mile (U.S. statute) . . . . . . . . . . . . . . . . meter  . . . . . . . . . . . . . . . . . . . m . . . . . . . . . . . . 1609.344 
yard. . . . . . . . . . . . . . . . . . . . . . . . . . . . meter  . . . . . . . . . . . . . . . . . . . m . . . . . . . . . . . . . . 0.9144 
nautical mile (UK) . . . . . . . . . . . . . . . . meter  . . . . . . . . . . . . . . . . . . . m . . . . . . . . . . . . . 1853.18

Mass
kilogram-force-second2/meter
  (mass). . . . . . . . . . . . . . . . . . . . . . . . . kilogram . . . . . . . . . . . . . . . . . kg  . . . . . . . . . . . 9.806650 
kilogram-mass  . . . . . . . . . . . . . . . . . . kilogram . . . . . . . . . . . . . . . . . kg  . . . . . . . . . . . . . . . . 1.0 
pound-mass (Ibm avoirdupois)  . . . . kilogram . . . . . . . . . . . . . . . . . kg  . . . . . . . . . . 0.4535924 
ton (long, 2240 Ibm) . . . . . . . . . . . . . . kilogram . . . . . . . . . . . . . . . . . kg  . . . . . . . . . . . 1016.047 
ton (short, 2000 Ibm)  . . . . . . . . . . . . . kilogram . . . . . . . . . . . . . . . . . kg  . . . . . . . . . . . 907.1847 
tonn. . . . . . . . . . . . . . . . . . . . . . . . . . . . kilogram . . . . . . . . . . . . . . . . . kg  . . . . . . . . . . . 1000.000

Power
BTU (International Table)/hour  . . . . watt . . . . . . . . . . . . . . . . . . . . . W . . . . . . . . . . . . 0.293071 
BTU (International Table)/minute . . watt . . . . . . . . . . . . . . . . . . . . . W . . . . . . . . . . . . 17.58427 
horsepower (550 ft lbf/s) . . . . . . . . . . kilowatt . . . . . . . . . . . . . . . . . . kW . . . . . . . . . . . 0.745700 
BTU (thermochemical)/minute. . . . . watt . . . . . . . . . . . . . . . . . . . . . W . . . . . . . . . . . . 17.57250

Pressure or Stress (Force/Area)
newton/meter2 . . . . . . . . . . . . . . . . . . . . . . . . .pascal . . . . . . . . . . . . . . . . . . . Pa . . . . . . . . . . . . .1 ,0000 
kilogram-force/centimeter2 . . . . . . . . . .pascal . . . . . . . . . . . . . . . . . . . Pa . . . . . . . . . . . 98066.50 
kilogram-force/meter2 . . . . . . . . . . . . . . . .pascal . . . . . . . . . . . . . . . . . . . Pa . . . . . . . . . . . 9.806650 
kilogram-force/millimeter2 . . . . . . . . . . .pascal . . . . . . . . . . . . . . . . . . . Pa . . . . . . . . . . . .9806650 
pound-force/foot2 . . . . . . . . . . . . . . . . . . . . .pascal . . . . . . . . . . . . . . . . . . . Pa . . . . . . . . . . . 47.88026 
pound-force/inch2 (psi) . . . . . . . . . . . megapascal . . . . . . . . . . . . . . MPa  . . . . . . 0.006894757

Temperature
degree Celsius . . . . . . . . . . . . . . . . . . kelvin  . . . . . . . . . . . . . . . . . . . k . . . . . . . . tk = tc+ 273.15 
degree Fahrenheit . . . . . . . . . . . . . . . kelvin  . . . . . . . . . . . . . . . . . . . k . . . . . k = 5⁄9 (tf + 459.67) 
degree Fahrenheit . . . . . . . . . . . . . . . Celsius . . . . . . . . . . . . . . . . . . °C  . . . . . . .tc = 5⁄9 (tf - 32)

Velocity
foot/minute  . . . . . . . . . . . . . . . . . . . . . meter/second . . . . . . . . . . . . m/s  . . . . . . . . . . . 0.00508 
foot/second . . . . . . . . . . . . . . . . . . . . . meter/second . . . . . . . . . . . . m/s  . . . . . . . . . . . . 0.3048 
inch/second  . . . . . . . . . . . . . . . . . . . . meter/second . . . . . . . . . . . . m/s  . . . . . . . . . . . . 0.0254 
kilometer/hour  . . . . . . . . . . . . . . . . . . meter/second . . . . . . . . . . . . m/s  . . . . . . . . . . . 0.27778 
mile/hour (U.S. statute) . . . . . . . . . . . meter/second . . . . . . . . . . . . m/s  . . . . . . . . . . . 0.44704 
mile/hour (U.S. statute) . . . . . . . . . . . kilometer/hour . . . . . . . . . . . . km/h . . . . . . . . . 1.609344

Volume
foot3   . . . . . . . . . . . . . . . . . . . . . . . . . . meter3   . . . . . . . . . . . . . . . . . . m3   . . . . . . . . 0.02831685 
gallon (U.S. liquid)  . . . . . . . . . . . . . . . liter . . . . . . . . . . . . . . . . . . . . . l    . . . . . . . . . . . . 3.785412 
liter . . . . . . . . . . . . . . . . . . . . . . . . . . . . meter3  . . . . . . . . . . . . . . . . . . m3  . . . . . . . . . . . . . . 0.001 
inch3   . . . . . . . . . . . . . . . . . . . . . . . . . . meter3  . . . . . . . . . . . . . . . . . . m3  . . . . . . 0.00001638706 
inch3   . . . . . . . . . . . . . . . . . . . . . . . . . . centimeter3  . . . . . . . . . . . . . . cm3   . . . . . . . . . 16.38706 
inch3  . . . . . . . . . . . . . . . . . . . . . . . . . . millimeter3   . . . . . . . . . . . . . . mm3   . . . . . . . . . 16387.06 
ounce (U.S. fluid) . . . . . . . . . . . . . . . . centimeter3   . . . . . . . . . . . . . cm3   . . . . . . . . . 29.57353 
yard3   . . . . . . . . . . . . . . . . . . . . . . . . . . meter3   . . . . . . . . . . . . . . . . . . m3   . . . . . . . . . 0.7645549

SUS
Saybolt
(sec.)

R”
Redwood  

(sec.)

E
Engler 
(deg.)

cSt
Centistokes 

(mm2/s)

35 32.2 1.18 2.7
40 36.2 1.32 4.3
45 40.6 1.46 5.9
50 44.9 1.60 7.4
55 49.1 1.75 8.9
60 53.5 1.88 10.4
65 57.9 2.02 11.8
70 62.3 2.15 13.1
75 67.6 2.31 14.5
80 71.0 2.42 15.8
85 75.1 2.55 17.0
90 79.6 2.68 18.2
95 84.2 2.81 19.4
100 88.4 2.95 20.6
110 97.1 3.21 23.0
120 105.9 3.49 25.0
130 114.8 3.77 27.5
140 123.6 4.04 29.8
150 132.4 4.32 32.1
160 141.1 4.59 34.3
170 150.0 4.88 36.5
180 158.8 5.15 38.8
190 167.5 5.44 41.0
200 176.4 5.72 43.2
220 194.0 6.28 47.5
240 212 6.85 51.9
260 229 7.38 56.5
280 247 7.95 60.5
300 265 8.51 64.9
325 287 9.24 70.3
350 309 9.95 75.8
375 331 10.7 81.2
400 353 11.4 86.8
425 375 12.1 92.0
450 397 12.8 97.4
475 419 13.5 103
500 441 14.2 108
550 485 15.6 119
600 529 17.0 130
650 573 18.5 141
700 617 19.9 152
750 661 21.3 163
800 705 22.7 173
850 749 24.2 184
900 793 25.6 195
950 837 27.0 206
1000 882 28.4 217
1200 1058 34.1 260
1400 1234 39.8 302
1600 1411 45.5 347
1800 1587 51 390
2000 1763 57 433
2500 2204 71 542
3000 2646 85 650
3500 3087 99 758
4000 3526 114 867
4500 3967 128 974
5000 4408 142 1082
5500 4849 156 1150
6000 5290 170 1300
6500 5730 185 1400
7000 6171 199 1510
7500 6612 213 1630
8000 7053 227 1740
8500 7494 242 1850
9000 7934 256 1960
9500 8375 270 2070
10000 8816 284 2200

CONVERSION TABLES

CONVERSION TABLES
TABLE 105 . 

VISCOSITY CONVERSION TABLE
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