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Metric conversions are making life nore difficult for the
mechanic. In addition to doubling the nunber of tools required,
metric-di mensi oned nuts and bolts are used al ongsi de English
conponents in many new vehicles. The nechanic has to deci de which too
to use, slowing down the job. The tool problemcan be solved by trial
and error, but sone netric conversions aren't so sinple. Converting
tenperature, |engths or volunes requires a cal cul ator and conversion
charts, or else a very ninble mnd. Conversion charts are only part of
t he answer though, because they don't help you "think" nmetric, or
"visualize" what you are converting. The foll owi ng exanples are
intended to help you "see" netric sizes:

LENGTH

Meters are the standard unit of length in the nmetric system
The smaller units are 10ths (decineter), 100ths (centineter), and
1000ths (mllimeter) of a neter. These common exanpl es m ght help you
to visualize the nmetric units:

A nmeter is slightly longer than a yard (about 40 inches).
* An aspirin tablet is about one centineter across

(. 4inches).
* A mllinmeter is about the thickness of a dine.
VOLUME

Cubic neters and centineters are used to nmeasure vol une, just
as we normally think of cubic feet and inches. Liquid volune
nmeasurenments include the liter and mlliliter, Iike the English quarts
or ounces.

One teaspoon is about 4 cubic centineters.
Aliter is about one quart.
* Aliter is about 61 cubic inches.

WEIGHT

The netric weight systemis based on the gram wth the nost
conmon unit being the kil ogram (1000 grans). Qur conparable
units are ounces and pounds:

A kilogramis about 2.2 pounds.
* An ounce is about 28 grans.
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TORQUE

Torque i s somewhat conplicated. The term describes the anmount
of effort exerted to turn sonething. A chosen unit of weight or force
is applied to a lever of standard length. The resulting | everage is
called torque. In our standard system we use the weight of one pound
applied to a lever a foot long, resulting in the unit called a foot-
pound. A smaller unit is the inch-pound (the Iever is one inch |ong).

Metric units include the neter kilogram (|l ever one neter

long with a kil ogram of weight applied) and the Newton-neter (lever
one nmeter long with force of one Newton applied). Sone conversions
are:

A nmeter kilogramis about 7.2 foot pounds.
* A foot pound is about 1.4 Newton-neters.
* A centinmeter kilogram (cnkg) is equal to .9 inch pounds.

PRESSURE

Pressure is another conplicated neasurenent. Pressure is

described as a force or weight applied to a given area. Qur common
unit is pounds per square inch. Metric units can be expressed in
several ways. One is the kil ogram per square centineter (kg/cny).
Anot her unit of pressure is the Pascal (force of one Newton on an area
of one square neter), which equals about 4 ounces on a square yard.
Since this is a very small anount of pressure, we usually see the

kil oPascal, or kPa (1000 Pascal s). Another common autonotive
termfor pressure is the bar (used by German manufacturers),
whi ch equal s 10 Pascal s. Thoroughly confused? Try the exanpl es bel ow

At nospheric pressure at sea level is about 14.7 psi.
At nospheric pressure at sea level is about 1 bar.

At nospheric pressure at sea level is about 1 kg/cny.
One pound per square inch is about 7 kPa.

* X X X

CONVERSION FACTORS

CONVERSI ON FACTCRS
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA,

3TO CONVERT 3TO 3 MULTI PLY BY =
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3LENGTH 3 3 3
SMIlinmeters (m 3| nches 3 .03937 3
3] nches S3M I linmeters 3 25.4 3
Sweters (M 3Feet 3 3.28084 3
3Feet 3Meters 3 ,3048 3
3Ki | omet er s(Km 3M | es 3 62137 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3Square Centineters (cny) 3Squar e | nches 3 . 155 3
3Squar e | nches 3Square Centineters 3  6.45159 3

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
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3VOLUVE 3 3 3
3Cubic Centineters 3Cubi ¢ I nches 3 .06103 3
3Cubi ¢ I nches 3Cubic Centineters 3 16.38703 3
SLiters 3Cubi ¢ I nches 3 61.025 3
3Cubi ¢ I nches 3SLiters 3 .01639 3
3liters 3Quarts 3 1.05672 =
3Quarts 3liters 3 .94633 =
SLiters 3Pints 3 2.11344 3
3Pints 3SLiters 3 47317 3
SLiters 3Qunces 3 33. 81497 3
3Qunces 3SLiters 3 . 02957 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
SWE| GHT 3 3 3
3G ans 3Qunces 3 .03527 3
3Qunces 3@ ans 3  28.34953 3
3Ki | ogr anms 3Pounds 3 2.20462 3
3Pounds 3Ki | ogr anms 3 .45359 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
SWORK 3 3 3
3Centineter Kilograns 3] nch Pounds 3 . 8676 3
3Pounds/ Sq. I nch 3Ki | ograns/ Sq. Centi meter= . 07031 3
3Bar 3Pounds/ Sq. I nch 3 14.504 3
3Pounds/ Sq. I nch 3Bar 3 .06895 3
3At nosphere 3Pounds/ Sq. I nch 3 14.696 3
3Pounds/ Sq. I nch 3At nosphere 3 .06805 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
STEMPERATURE 3 3 3
3Cent i grade Degrees 3Fahr enheit Degrees 3(gC x 9/5)+32 =
3Fahr enheit Degrees 3Cent i grade Degrees 3(gF-32) x 5/9 =

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU

CONVERSI ON FACTORS ( Cont . )
UAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAARAAAAAA

3] NCHES DECI MALS mm 3
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
3 3
31/64 ... L0160 . 397 3
31/32 031 . 794 3
33/64 ... 047 1.191 =
B1/16 .. 063 L 1.588 =
35/64 ... 078 1.984 =
33/32 094 2.381 3
37164 ... 109 2.778 3
BU/8 125 3.175 3
39/64 ... 141 3.572 3
35/32 156 3.969 3
311/64 ... .. 172 4.366 3
33/16 ... 188 4.763 3
313/64 ... 203 5.159 =
37132 2219 L 5.556 3
315/64 ... ... L234 5.953 3
314 2250 6.350 3
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317/64 ... L2606 L 6. 747 3
30/32 2281 7.144 =
319/64 ... 297 7.541 =
35/16 ... 2313 7.938 3
321/64 ... 2328 8.334 3
311/32 344 8.731 3
323/64 ... 2359 L 9.128 =
33/8 375 9.525 =
325/64 ... 2391 L 9.992 =
313/32 . L4060 L 10. 319 =
327164 ... CA22 10. 716 =
37116 .. 438 11. 113 =
329/64 ... CA53 11. 509 =
315/32 .. 469 L 11. 906 =
331/64 ... 484 L 12. 303 =
312 2500 L. 12. 700 =
333/64 ... 2516 L 13. 097 =
317/32 2931 13.494 =
335/64 ... COAT 13.891 =
30/16 ... 2563 L 14. 288 =
337/64 ... LST78 14. 684 =
319/32 .. 2594 L 15.081 =
339/64 ... 609 L 15.478 =
35/8 625 L 15. 875 =
341/64 ... 641 16. 272 =
321/32 656 ... 16. 669 =
343/64 ... L6772 17. 066 =
311/16 . ... 687 17. 463 =
345/64 ... 703 17. 859 =
323/32 L7199 18. 256 =
347164 ... T34 18. 653 =
334 750 L 19. 050 =
349/64 .. ... 766 L 19. 447 =
325/32 . T8 19. 844 =
351/64 . ... A L 20.241 =
313/16 ... 2813 20.638 =
353/64 ... 2828 21.034 =
327132 2844 21.431 =
355/64 ... ... 2859 L 21.828 =
3718 875 22.225 =
357/64 ... 2891 L 22.622 =
329/32 . 2906 L 23.019 =
359/64 ... 2922 23.416 =
315/16 . ... 2938 23.813 =
361/64 ... ... 953 24.209 =
331/32 . 969 L 24.606 =
363/64 ... 2984 L 25.003 =
3 1.000 ...... ... ... ... 25.400 =

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAU
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