NEEDLE ROLLER BEARINGS

Supplementary table 1 (1) SI units and conversion factors

Servicio de A

Mass Sl units Other Units? Conversion into S| units Conversion from S units
Angle rad ° [degree(s)] 1"=m /180 rad 1rad =57.29578°
[radian(s)] " [minute(s)] 1"=m /10800 rad
" [second(s)] 1”=r7 /648000 rad
Length m A [Angstrom unit] 1A=10-9m=0.1 nm =100 pm Tm=1010A
[meter(s)] u  [micron(s)] Tu=1um
in [inch(es)] 1in=254mm 1m=39.37in
ft  [foot(feet)] 1ft=12in=03048m 1m=32808ft
yd [yard(s)] 1yd=3ft=09144m 1m=1.0936yd
mile [mile(s)] 1 mile = 5280 ft = 1609.344 m 1km =0.621 4 mile
Area m2 a [are(s)] 1a=100m2
ha [hectare(s)] 1ha =104m?2
acre [acre(s)] 1 acre =4840 yd? = 4 046.86 m2 1km2 = 247.1 acre
Volume m3 2, L [liter(s)] 12 =1dm3=10-3m3 1m3=1032
cc [cubic centimeters] 1cc=1cm3=10-6m3 1m3=108cc
gal (US) [gallon(s)] 1gal (US) = 231in3=3.785 41 dm3 1 m3 =264.17 gal
fl 0z (US) [fluid ounce(s)] 1fl oz (US)=29.5735 cm3 1m3=233814fl oz
barrel (US) [barrels (US)] 1 barrel (US) = 158.987 dm3 1m3=6.289 8 barrel
Time N min [minute(s)]
[second(s)] h  [hour(s)]
d [day(s)]
Angular velocity rad/s
Velocity m/s kn [knot(s)] 1kn=1852m/h 1km/h=0.539 96 kn
m/h
Acceleration m/s? G 1G=9.80665m/s? 1m/s2=0.10197G
Frequency Hz c/s [cycle(s)/second] 1c/s=1s1=1Hz
[hertz]
Rotational s rpm [revolutions per minute] 1rpm=1/60s" 1s-1=60 rpm
frequency min-!
r/ min
Mass kg t [ton(s)] 1t=108kg
[kilogram(s)] Ib [pound(s)] 11b = 0.453 592 37 kg 1kg =2.2046Ib
gr [grain(s)] 1gr=64.79891 mg 19=15.4324gr
oz [ounce(s)] 10z=1/161b=28.3495¢ 1kg =35.2740 0z
ton (UK) [ton(s) (UK)] 1ton (UK) = 1016.05 kg 1t=0.984 2 ton (UK)
ton (US) [ton(s) (US)] 1ton (US) = 907.185 kg 1t=1.102 3 ton (US)
car [carat(s)] 1 car=200mg 1g=>5car
[Note] 1) *: Unit can be used as an Sl unit.

No asterisk : Unit cannot be used.
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Supplementary table 1 (2) SI units and conversion factors

SUPPLEMENTARY TABLES

Mass Sl units Other Units") Conversion into Sl units Conversion from S| units
Density kg/m3
Linear density kg/m

Momentum kgm/s

Moment of

momentum,

kgm2/s
Angular
momentum
Moment of inertia kg-m2
Force N dyn [dyne(s)] 1dyn=10-5N 1N=105dyn
[newton(s)] kgf [kilogram-force] 1 kgf = 9.806 65 N 1N =0.10197 kgf
gf [gram-force] 1gf=9.80665x10-3N
tf  [ton-force] 1tf=9.80665x 103N
Ibf [pound-force] 11bf=4.44822N 1N =0.224 809 Ibf
Moment of force N-m gf-cm 1 gf-cm =9.806 65 x 10-5 N'm
[newton meter(s)] kgf-cm 1 kgf-cm =9.806 65 x 10-2 N'-m

kaf-m 1 kgf-m = 9.806 65 N'-m 1 N'm =0.101 97 kgf-m
tFm 1 tf-m = 9.806 65 x 103 N'm
Ibf-ft 1 Ibf-ft = 1.355 82 N'm 1 N'm = 0.737 56 Ibf-ft

Pressure, Pa gf / cm? 1gf/ cm2=9.80665x 10 Pa

[pascal(s)] kgf / mm2 1 kgf / mm2 = 9.806 65 x 106 Pa 1 MPa =0.101 97 kgf / mm2
kgf/ m2 1 kgf/ m2 = 9.806 65 Pa 1Pa =0.101 97 kgf / m2
Normal stress or N/ m?2 Ibf /in2 11bf/in2=6894.76 Pa 1Pa=0.145x 10-3 Ibf / in2

{1Pa=1N/m?

bar [bar(s)]

at [engineering air pressure]
mH20, mAq [meter water column]
atm [atmosphere]

mHg [meter mercury column]

Torr [torr]

1bar=105Pa
1at=1kgf/ cm2=29.806 65 x 104 Pa
1 mH20 =9.806 65 x 103 Pa
1 atm=101325Pa
101325
1mHg=—— >~ p
™ 0

1 Torr =1 mmHg = 133.322 Pa

1 Pa=10-2mbar

1Pa=7.5006 x 10-3 Torr

Viscosity Pa's P [poise] 10-2P=1cP=1mPas
[pascal second] kgf-s / m2 1 kgf-s / m2 = 9.806 65 Pa's 1 Pa's =0.101 97 kgf-s / m2
Kinematic m2/s St [stokes] 10-2St=1cSt=1mm2/s
viscosity
Surface tension N/m
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NEEDLE ROLLER BEARINGS

Supplementary table 1 (3) SI units and conversion factors

Mass Sl units Other Units") Conversion into Sl units Conversion from S| units
Work, J eV [electron volt(s)] 1eV=(1.6021892+
[joule(s)] erg [erg(s)] 0.000 004 6) x 10-19 J
energy {1J=1Nm} kgf-m lerg=10-7J 1J=107erg
Ibf-ft 1 kgf-m = 9.806 65 J 1J=0.101 97 kgf-m
1 Ibf-ft = 1.35582 J 1J =0.737 56 Ibf-ft
Power w erg/s [ergs per second] Terg/s=10-"7W
[watt(s)] kgfm/s 1 kgf-m/s=9.806 65W 1W=0.10197 kgfm /s
PS [French horse-power] 1PS=75kgf-m/s=7355W 1W=10.00136 PS
HP [horse-power (British)] 1 HP =550 Ibf-ft /s =745.7W 1W=0.00134 HP
Ibfft/s 1Ibfft/s=1.35582W
Thermo-dynamic K
temperature [kelvin(s)]
Celsius °C °F [degree(s) Fahrenheit] t°F =%(t -32)°C t°C= (%t +32) °F
temperature [celsius(s)]

{t°C = (t + 273.15) K}

Linear expansion K-1 °C-! [per degree]
coefficient
Heat J erg [erg(s)] lerg=10-7J 1J=107erg
[joule(s)] kgf-m
{1J=1Nm} calir [I. T. calories] 1calr=4.1868J 1J=0.23885 calir
1 Mcalir=1.163kW-h 1 kW-h = 0.86 x 106 calit
Thermal W/ (m-K) W /(m-"C) TW/(m-°C)=1W/(mK)
conductivity cal/(s'm-"C) 1cal/(sm"C)=
4.186 05 W / (m-K)
Coefficient of W/ (m2K) W/ (m2-°C) 1W/(m2°C)=1W/(m2K)
heat transfer cal/ (s'm2-°C) 1cal/(sm2°C) =
4.186 05 W / (m2-K)
Heat capacity J/K J/°C 1J/°C=1J/K
Massic heat J/ (kg-K) J/kg-°C)
capacity
[Note] 1) *: Unit can be used as an Sl unit.

No asterisk : Unit cannot be used.
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Servicio

Supplementary table 1 (4) SI units and conversion factors

SUPPLEMENTARY TABLES

Mass Sl units Other Units? Conversion into S| units Conversion from S units
Electric current A
[ampere(s)]
Electric charge, © Ah 1Ah=36kC
quantity of [coulomb(s)]
electricity
{1C=1As}
Tension, Vv
electric potential [volt(s)]
{1V=1W/A}
Capacitance F
[farad(s)]
{1F=1C/V}
s e 103
Magnetic field A/m Oe [oersted(s)] 10e= ?A/ m 1A/ m=41x10-30e
strength
Magnetic flux T Gs [gauss(es)] 1Gs=104T 1T=104Gs
density [tesla(s)] y [gamma(s)] 1y=10-9T 1T=10%y
1T=1N/(Am)
=1Wh/m2
=1V-s/m?2
Magnetic flux Wh Mx [maxwell(s)] 1 Mx =10-8 Wh 1 Wh =108 Mx
[weber(s)]
{1Wh=1V-s}
Self inductance H
[henry(-ries)]
{ITH=1Wb/A}
Resistance Q
(to direct current) [ohm(s)]
{1a=1V/A}
Conductance S
(to direct current) [siemens]
{1S=1A/V}
Active power w
TW=1J/s
=1AV
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NEEDLE ROLLER BEARINGS

Supplementary table 2 Steel hardness numbers (1)

Brinell Hardness Number Rockwell Hardness Number Rockwell Superficial
10 mm Ball 3000 kg Load Hardness Number
Superficial Brale Penetrator
Diamond B-Scale
Rockwell | Pyramid A-Scale | 15kg Load| D-Scale Shore Tensil Tensil | Rockwell
C-Scale | Hardness Tungsten | 60kg Load| 1/16in 100 kg Scleroscope | Strength | Strength | C-Scale
Hardness | Number | Standard | Hultgren | Carbide Brale | (1.59mm) | Brale | 15-NScale 30-N Scale  45-N Scale| Hardness | (approx.) | (approx.) | Hardness
Number | Vickers Ball Ball Ball Penetrator Dia. Penetrator | 15 kg Load | 30 kg Load | 45 kg Load | Number MPa 1000 psi | Number
68 940 — — — 85.6 — 76.9 932 84.4 754 97 — — 68
67 900 — — — 85 — 76.1 92.9 836 742 95 — — 67
66 865 — — — 84.5 — 754 925 828 733 92 — — 66
65 832 — — 739 83.9 — 745 922 81.9 72 91 — — 65
64 800 — — 722 834 — 738 91.8 81.1 n 88 — — 64
63 772 — — 705 828 — 73 91.4 80.1 69.9 87 — — 63
62 746 — — 688 823 — 722 91.1 793 68.8 85 — — 62
61 720 — — 670 81.8 — 5 90.7 784 67.7 83 — — 61
60 697 — 613 654 81.2 — 707 90.2 715 66.6 81 — — 60
59 674 — 599 634 80.7 — 69.9 89.8 76.6 65.5 80 2250 326 59
58 653 — 587 615 80.1 — 69.2 89.3 75.7 64.3 78 2170 315 58
57 633 — 575 595 796 — 68.5 88.9 748 63.2 76 2100 305 57
56 613 — 561 577 79 — 67.7 88.3 739 62 75 2030 295 56
55 595 — 546 560 785 — 66.9 879 73 60.9 74 1980 287 55
54 577 — 534 543 78 — 66.1 874 72 59.8 72 1920 278 54
53 560 — 519 525 774 — 65.4 86.9 7.2 58.6 n 1850 269 53
52 544 500 508 512 76.8 — 64.6 86.4 70.2 57.4 69 1810 262 52
51 528 487 494 496 76.3 — 63.8 85.9 69.4 56.1 68 1740 253 51
50 513 475 481 481 75.9 — 63.1 85.5 68.5 55 67 1690 245 50
49 498 464 469 469 75.2 — 62.1 85 67.6 53.8 66 1650 239 49
48 484 451 455 455 747 — 61.4 845 66.7 52.5 64 1600 232 48
47 amn 442 443 443 74.1 — 60.8 839 65.8 51.4 63 1550 225 47
45 446 a1 a0 421 731 — 59.2 83 64 49 60 1460 212 45
44 434 409 409 409 725 — 58.5 825 63.1 478 58 1420 206 44
43 423 400 400 400 72 — 51.7 82 62.2 46.7 57 1390 201 43
42 412 390 390 390 715 — 56.9 815 61.3 455 56 1350 196 42
4 402 381 381 381 709 — 56.2 80.9 60.4 443 55 1320 191 ]
40 392 37N 3n 37N 704 — 55.4 80.4 59.5 43.1 54 1280 186 40
39 382 362 362 362 69.9 — 54.6 79.9 58.6 419 52 1250 181 39
38 372 353 353 353 69.4 — 53.8 794 51.7 40.8 51 1210 176 38
37 363 344 344 344 68.9 — 53.1 78.8 56.8 39.6 50 1190 172 37
36 354 336 336 336 68.4 (109) 52.3 78.3 55.9 384 49 1160 168 36
35 345 327 321 327 67.9 (108.5) 51.5 1.1 55 372 48 1120 163 35
34 336 319 319 319 67.4 (108) 50.8 712 54.2 36.1 47 1100 159 34
33 327 3N 3an 31 66.8 (107.5) 50 76.6 53.3 349 46 1060 154 33
32 318 301 301 301 66.3 (107) 49.2 76.1 52.1 337 44 1030 150 32
31 310 294 294 294 65.8 (106) 484 75.6 51.3 325 43 1010 146 31
30 302 286 286 286 65.3 (105.5) 41.7 75 50.4 313 42 980 142 30
29 294 279 279 279 64.7 (104.5) 47 745 495 30.1 ] 950 138 29
28 286 N 2N 2N 64.3 (104) 46.1 739 486 289 ] 920 134 28
27 219 264 264 264 63.8 (103) 45.2 733 417 2738 40 900 131 27
26 272 258 258 258 63.3 (102.5) 44.6 72.8 46.8 26.7 38 880 127 26
25 266 253 253 253 62.8 (101.5) 43.8 722 45.9 255 38 850 124 25
24 260 247 247 247 62.4 (101) 43.1 716 45 243 37 830 121 24
23 254 243 243 243 62 100 421 n 44 23.1 36 810 18 23
22 248 237 237 237 615 99 41.6 705 432 22 35 790 115 22
21 243 231 231 231 61 98.5 40.9 69.9 423 207 35 780 13 21
20 238 226 226 226 60.5 97.8 40.1 69.4 415 19.6 34 760 110 20
(1) Source ASTM
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SUPPLEMENTARY TABLES
Supplementary table 3 Inch/millimeter conversion
Inches
Inch o | 1+ | 2 | 3 | 4 | s [ 6 | 1 | 8 | 98 [ 10
mm

0 0 0 25.4000 50.8000 76.2000 | 101.6000 | 127.0000 | 152.4000 | 177.8000 | 203.2000 | 228.6000 | 254.0000
1/64 0.015625 0.3969 25.7969 51.1969 76.5969 101.9969 127.3969 | 1527969 | 178.1969 | 203.5969 | 228.9969 | 254.3969
1/32 0.03125 0.7938 26.1938 51.5938 76.9938 102.3938 127.7938 | 153.1938 | 178.5938 | 203.9938 | 229.3938 | 254.7938
3/64 0.046875 1.1906 26.5906 51.9906 77.3906 102.7906 128.1906 | 153.5906 | 178.9906 | 204.3906 | 229.7906 | 255.1906
1/16 0.0625 1.5875 26.9875 52.3875 71.1875 103.1875 128.5875 | 153.9875 | 179.3875 | 204.7875 | 230.1875 | 255.5875
5/64 0.078125 1.9844 27.3844 52.7844 78.1844 103.5844 128.9844 154.3844 179.7844 205.1844 230.5844 255.9844
3/32 0.09375 2.3812 27.7812 53.1812 78.5812 103.9812 129.3812 | 1547812 | 180.1812 | 205.5812 | 230.9812 | 256.3812
7/64 0.109375 2.7781 28.1781 53.5781 78.9781 104.3781 129.7781 155.1781 180.5781 205.9781 231.3781 256.7781
1/8 0.125 3.1750 28.5750 53.9750 79.3750 | 104.7750 | 130.1750 | 155.5750 | 180.9750 | 206.3750 | 231.7750 | 257.1750
9/64 0.140625 3.5719 28.9719 54.3719 79.7719 105.1719 130.5719 155.9719 181.3719 206.7719 232.1719 257.5719
5/32 0.15625 3.9688 29.3688 54.7688 80.1688 105.5688 130.9688 | 156.3688 | 181.7688 | 207.1688 | 232.5688 | 257.9688
11/64 0.171875 4.3656 29.7656 55.1656 80.5656 105.9656 131.3656 | 156.7656 | 182.1656 | 207.5656 | 232.9656 | 258.3656
3/16 0.1875 47625 30.1625 55.5625 80.9625 106.3625 131.7625 | 157.1625 | 182.5625 | 207.9625 | 233.3625 | 258.7625
13/64 0.203125 5.1594 30.5594 55.9594 81.3594 106.7594 132.1594 | 157.5594 | 182.9594 | 208.3594 | 233.7594 | 259.1594
/32 0.21875 5.5562 30.9562 56.3562 81.7562 107.1562 132.5562 | 157.9562 | 183.3562 | 208.7562 | 234.1562 | 259.5562
15/64 0.234375 5.9531 31.3531 56.7531 82.1531 107.5531 132.9531 158.3531 183.7531 209.1531 234.5531 259.9531
1/4 0.25 6.3500 31.7500 57.1500 825500 | 107.9500 | 133.3500 | 158.7500 | 184.1500 | 209.5500 | 234.9500 | 260.3500
17/64 0.265625 6.7469 32.1469 57.5469 82.9469 108.3469 133.7469 | 159.1469 | 184.5469 | 209.9469 | 235.3469 | 260.7469
9/32 0.28125 7.1438 32.5438 57.9438 83.3438 108.7438 134.1438 | 159.5438 | 184.9438 | 210.3438 | 235.7438 | 261.1438
19/64 0.296875 7.5406 32.9406 58.3406 83.7406 109.1406 134.5406 | 159.9406 | 185.3406 | 210.7406 | 236.1406 | 261.5406
5/16 0.3125 7.9375 33.3375 58.7375 84.1375 109.5375 134.9375 | 160.3375 | 185.7375 | 211.1375 | 236.5375 | 261.9375
21/64 0.328125 8.3344 33.7344 59.1344 84.5344 109.9344 135.3344 160.7344 186.1344 211.5344 236.9344 262.3344
11/32 0.34375 8.7312 341312 59.5312 84.9312 110.3312 135.7312 161.1312 186.5312 211.9312 237.3312 262.7312
23/64 0.359375 9.1281 34.5281 59.9281 85.3281 110.7281 136.1281 161.5281 186.9281 212.3281 231.7281 263.1281
3/8 0.375 9.5250 34.9250 60.3250 857250 | 111.1250 | 136.5250 | 161.9250 | 187.3250 | 212.7250 | 238.1250 | 263.5250
25/64 0.390625 9.9219 35.3219 60.7219 86.1219 111.5219 136.9219 162.3219 187.7219 213.1219 238.5219 263.9219
13/32 0.40625 10.3188 35.7188 61.1188 86.5188 111.9188 137.3188 | 162.7188 | 188.1188 | 213.5188 | 238.9188 | 264.3188
27/64 0.421875 10.7156 36.1156 61.5156 86.9156 112.3156 137.7156 | 163.1156 | 188.5156 | 213.9156 | 239.3156 | 264.7156
7/16 0.4375 11.1125 36.5125 61.9125 87.3125 112.7125 138.1125 163.5125 188.9125 214.3125 239.7125 265.1125
29/64 0.453125 11.5094 36.9094 62.3094 87.7094 113.1094 138.5094 | 163.9094 | 189.3094 | 214.7094 | 240.1094 | 265.5094
15/32 0.46875 11.9062 37.3062 62.7062 88.1062 113.5062 138.9062 | 164.3062 | 189.7062 | 215.1062 | 240.5062 | 265.9062
31/64 0.484375 12.3031 37.7031 63.1031 88.5031 113.9031 139.3031 164.7031 190.1031 215.5031 240.9031 266.3031
1/2 0.5 12.7000 38.1000 63.5000 88.9000 | 114.3000 | 139.7000 | 165.1000 | 190.5000 | 215.9000 | 241.3000 | 266.7000
33/64 0.515625 13.0969 38.4969 63.8969 89.2969 114.6969 140.0969 | 165.4969 | 190.8969 | 216.2969 | 241.6969 | 267.0969
17/32 0.53125 13.4938 38.8938 64.2938 89.6938 115.0938 140.4938 | 165.8938 | 191.2938 | 216.6938 | 242.0938 | 267.4938
35/64 0.546875 13.8906 39.2906 64.6906 90.0906 115.4906 140.8906 | 166.2906 | 191.6906 | 217.0906 | 242.4906 | 267.8906
9/16 0.5625 14.2875 39.6875 65.0875 90.4875 115.8875 141.2875 166.6875 192.0875 217.4875 242.8875 268.2875
37/64 0.578125 14.6844 40.0844 65.4844 90.8844 116.2844 141.6844 167.0844 192.4844 217.8844 243.2844 268.6844
19/32 0.59375 15.0812 40.4812 65.8812 91.2812 116.6812 142.0812 167.4812 192.8812 218.2812 243.6812 269.0812
39/64 0.609375 15.4781 40.8781 66.2781 91.6781 117.0781 142.4781 167.8781 193.2781 218.6781 244.0781 269.4781
5/8 0.625 15.8750 41.2750 66.6750 92.0750 | 117.4750 | 142.8750 | 168.2750 | 193.6750 | 219.0750 | 244.4750 | 269.8750
41/64 0.640625 16.2719 41.6719 67.0719 92.4719 117.8719 143.2719 168.6719 194.0719 219.4719 244.8719 270.2719
21/32 0.65625 16.6688 42.0688 67.4688 92.8688 118.2688 143.6688 | 169.0688 | 194.4688 | 219.8688 | 245.2688 | 270.6688
43/64 0.671875 17.0656 42.4656 67.8656 93.2656 118.6656 144.0656 | 169.4656 | 194.8656 | 220.2656 | 245.6656 | 271.0656
11/16 0.6875 17.4625 42.8625 68.2625 93.6625 119.0625 144.4625 | 169.8625 | 195.2625 | 220.6625 | 246.0625 | 271.4625
45/64 0.703125 17.8594 43.2594 68.6594 94.0594 119.4594 144.8594 170.2594 195.6594 221.0594 246.4594 271.8594
23/32 0.71875 18.2562 43.6562 69.0562 94.4562 119.8562 145.2562 170.6562 196.0562 221.4562 246.8562 272.2562
47/64 0.734375 18.6531 44.0531 69.4531 94.8531 120.2531 145.6531 171.0531 196.4531 221.8531 247.2531 272.6531
3/4 0.75 19.0500 44.4500 69.8500 95.2500 | 120.6500 | 146.0500 | 171.4500 | 196.8500 | 222.2500 | 247.6500 | 273.0500
49/64 0.765625 19.4469 | 44.8469 | 70.2469 956469 | 121.0469 | 146.4469 | 171.8469 | 197.2469 | 222.6469 | 248.0469 | 273.4469
25/32 0.78125 19.8438 | 452438 | 70.6438 96.0438 | 121.4438 | 146.8438 | 172.2438 | 197.6438 | 223.0438 | 248.4438 | 273.8438
51/64 0.796875 20.2406 45.6406 71.0406 96.4406 121.8406 147.2406 172.6406 198.0406 223.4406 248.8406 274.2406
13/16 0.8125 20.6375 46.0375 71.4375 96.8375 122.2375 1476375 | 173.0375 | 198.4375 | 223.8375 | 249.2375 | 274.6375
53/64 0.828125 21.0344 46.4344 71.8344 97.2344 122.6344 148.0344 173.4344 198.8344 224.2344 249.6344 275.0344
21/32 0.84375 21.4312 46.8312 72.2312 97.6312 123.0312 148.4312 | 173.8312 | 199.2312 | 224.6312 | 250.0312 | 275.4312
55/64 0.859375 21.8281 47.2281 72.6281 98.0281 123.4281 148.8281 174.2281 199.6281 225.0281 250.4281 275.8281
/8 0.875 22.2250 47.6250 73.0250 98.4250 | 123.8250 | 149.2250 | 174.6250 | 200.0250 | 225.4250 | 250.8250 | 276.2250
57/64 0.890625 22.6219 48.0219 73.4219 98.8219 124.2219 149.6219 175.0219 200.4219 225.8219 251.2219 276.6219
29/32 0.90625 23.0188 48.4188 73.8188 99.2188 124.6188 150.0188 175.4188 200.8188 226.2188 251.6188 271.0188
59/64 0.921875 23.4156 48.8156 74.2156 99.6156 125.0156 150.4156 175.8156 201.2156 226.6156 252.0156 271.4156
15/16 0.9375 23.8125 49.2125 74.6125 100.0125 125.4125 150.8125 176.2125 201.6125 227.0125 252.4125 271.8125
61/64 0.953125 24.2094 49.6094 75.0094 100.4094 125.8094 151.2094 176.6094 202.0094 227.4094 252.8094 278.2094
31/32 0.96875 24.6062 50.0062 75.4062 100.8062 126.2062 151.6062 177.0062 202.4062 227.8062 253.2062 278.6062
63/64 0.984375 25.0031 50.4031 75.8031 101.2031 126.6031 152.0031 177.4031 202.8031 228.2031 253.6031 279.0031
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Supplementary table 4 °C/ °F conversion

°C °F °C °F °C °F °C °F
—73 —100 —148 — 16 29 84.2 17.1 64 147.2 371 99 210.2
—62 — 80 —112 -1 30 86.0 18.2 65 149.0 317 100 212
—51 — 60 — 176 — 06 31 87.8 18.8 66 150.8 40.6 105 21
—40 — 40 — 40 0 32 89.6 19.3 67 152.6 43 110 230
—-29 -2 - 4 05 33 914 19.9 68 154.4 49 120 248
—233 - 10 14 1.1 34 932 204 69 156.2 54 130 266
=117 0 32 1.6 35 95.0 21.0 70 158.0 60 140 284
—17.2 1 338 22 36 96.8 215 n 159.8 65 150 302
—16.6 2 35.6 27 37 98.6 222 12 161.6 n 160 320
—16.1 3 374 33 38 100.4 227 3 163.4 76 170 338
—155 4 39.2 38 39 102.2 233 74 165.2 83 180 356
—15.0 5 41.0 44 40 104.0 238 75 167.0 88 190 374
—144 6 428 49 a 105.8 244 76 168.8 93 200 392
—139 7 44.6 5.4 42 107.6 25.0 n 170.6 121 250 482
—133 8 46.4 6.0 43 109.4 255 18 172.4 149 300 572
=127 9 48.2 6.6 44 1m.2 26.2 19 174.2 171 350 662
—122 10 50.0 71 45 113.0 26.8 80 176.0 204 400 752
—11.6 1" 51.8 17 46 114.8 213 81 177.8 232 450 842
=111 12 53.6 8.2 47 116.6 217 82 179.6 260 500 932
—105 13 55.4 8.8 48 118.4 282 83 181.4 288 550 1022
—10.0 14 57.2 9.3 49 120.2 288 84 183.2 315 600 112
— 94 15 59.0 9.9 50 122.0 293 85 185.0 343 650 1202
— 88 16 61.8 104 51 123.8 29.9 86 186.8 3an 700 1292
— 83 17 63.6 1.1 52 125.6 304 87 188.6 399 750 1382
- 11 18 65.4 115 53 127.4 31.0 88 190.4 426 800 1472
- 12 19 67.2 121 54 129.2 315 89 192.2 454 850 1562
— 66 20 68.0 12.6 55 131.0 321 90 194.0 482 900 1652
— 6.1 21 69.8 13.2 56 132.8 326 91 195.8 510 950 1742
— 55 22 716 13.7 57 134.6 333 92 197.6 538 1000 1832
— 50 23 734 14.3 58 136.4 338 93 199.4 593 1100 2012
— 44 24 75.2 14.8 59 138.2 344 94 201.2 648 1200 2192
— 39 25 71.0 15.6 60 140.0 349 95 203.0 704 1300 2372
— 33 26 788 16.1 61 141.8 355 96 204.8 760 1400 2552
— 28 27 80.6 16.6 62 143.6 36.1 97 206.6 815 1500 2732
- 22 28 824 171 63 145.4 36.6 98 208.4 87 1600 2937
[Example] The cent_er columns of numbers is the temperatu_re in either degrees Cer}tigrade (°C) or Fahrenheit (°F) wh_icheve_r is_desired to ¢z E(QF _32)
convert into the other. If degrees Fahrenheit is given, read degrees Centigrade to the left. If degrees Centigrade is given, read 9
degrees Fahrenheit to the right. o %“C 0
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Servicio de A

SUPPLEMENTARY TABLES
Supplementary table 5 Viscosity conversion
Kinematic Sugf(lzgggnd) I?&(Lv:ggg) Endl Kinematic Sugf(lzggl)tnd) R"Rfsdev(\:’ggg)
viscozsity E(d g;;e) viscozsity B (Eé‘é‘éf;e,
mm2/s mm?/s
100 °F 210°F 50 °C 100 °C 100 °F 210°F 50°C 100 °C

2 326 328 30.8 312 1.14 35 163 164 144 147 470

3 36.0 36.3 333 33.7 1.22 36 168 170 148 151 4.83

4 39.1 39.4 35.9 36.5 1.31 37 172 173 153 155 4.96

5 42.3 426 38.5 39.1 1.40 171 178 156 159 5.08

6 455 458 M1 a7 1.48 39 181 183 160 164 5.21

7 48.7 49.0 43.7 443 1.56 40 186 187 164 168 5.34

8 52.0 52.4 46.3 47.0 1.65 Lil 190 192 168 172 5.47

9 55.4 55.8 49.1 50.0 1.75 42 195 196 172 176 5.59
10 58.8 59.2 52.1 52.9 1.84 3 199 201 176 180 572
1" 62.3 62.7 55.1 56.0 1.93 44 204 205 180 185 5.85
12 65.9 66.4 58.2 59.1 2.02 45 208 210 184 189 5.98
13 69.6 70.1 61.4 62.3 212 46 213 215 188 193 6.11
14 734 739 64.7 65.6 222 a7 218 219 193 197 6.24
15 712 7117 68.0 69.1 232 48 222 224 197 202 6.37
16 81.1 81.7 75 72.6 243 49 221 228 201 206 6.50
17 85.1 85.7 75.0 76.1 2.54 50 231 233 205 210 6.63
18 89.2 89.8 786 79.7 2.64 55 254 256 225 231 124
19 933 94.0 82.1 83.6 2.76 60 217 279 245 252 7.90
20 975 98.2 85.8 87.4 2.87 65 300 302 266 273 8.55
21 102 102 89.5 91.3 2.98 70 323 326 286 294 9.21
22 106 107 933 95.1 3.10 5 346 349 306 315 9.89
23 10 m 97.1 98.9 322 80 3N 373 326 336 10.5
24 115 115 101 103 3.34 85 394 397 347 357 1n.2
25 19 120 105 107 3.46 90 a7 420 367 378 1.8
26 123 124 109 m 3.58 95 440 443 387 399 12.5
21 128 129 12 115 3.70 100 464 467 408 420 13.2
28 132 133 116 19 3.82 120 556 560 490 504 15.8
29 137 138 120 123 3.95 140 649 653 571 588 18.4
30 141 142 124 127 4.07 160 742 141 653 672 211
3 145 146 128 131 4.20 180 834 840 734 151 237
32 150 150 132 135 4.32 200 927 933 816 841 26.3
33 154 155 136 139 4.45 250 1159 1167 1020 1051 329
34 159 160 140 143 457 300 1391 1400 1224 1241 395

[Remark] 1 mm2/s =1 ¢St (centi stokes)
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