
 



 

 
 
 



 
 

mass (weight). Ounce can signify a volume, as 
in 128 per gallon, or a weight, as in 16 per 
pound. But the US system is preferred in the 
United States because of our familiarity with it 
and people are resistant to change. 

The metric system, when compared to our 
US system. is very simple. Since most Ameri­
cans are unfamiliar with it, it seems difficult to 
many, especially those with many yt:ars of past 
usage of the US system. However, the metric 
sys tem is quickly learned, and offers many 
advantages over our present system primari ly 
because it has only one primary base unit for 
each needed measurement, and it operates con­
sistently with multiples of lOon the base un its 
for larger values. Using a multiplier base of 10 
also permits the use of a simple dec imal system 
for values less than one. Examples of several 
common base units are shown in Table 7. 1. 

Note that length is always expressed in the 
base unit of meters; mass, or weight as commonly 
used, is always expressed in kilograms. (Editor's 
Note: The SI system uses the gram as the basic 
mass tlllit, but AWS Standard Ai.i has chosen the 
kilogram as its preferred base mass unit. Thus, 
the AWS base mass unit includes the prefix 'kilo' 
and it is incorrect to apply additional prefixes to 
the kilogram.) Liquid vo lume is measured in 
liters. Larger or smaller values for these measure­
ments requ ire a prefix, or multiplier. placed in 
front of the base unit; Table 7.2 lists several com­
mon prefixes (the kilogram is the only exception 
to this last note; mass is always denoted by AWS 
in kg). Thus, di stances between cities are mea­
sured in kilometers (one kilometer is equal to 
1000 meters). while small dimensions may be 
measured in millimeters (one millimeter is 1/ 1000 
of a meter) . In addition to the measurement units 
shown in Table 7. 1, there are several terms relat­
ing to welding and these are shown in Table 7.3. 

A co mmon cha llen ge for the welding 
inspector is the conversion of SI units to the US 
units, or vice versa. Since these conversions 
usually require multiplying the given unit by a 
multiplier, and these multipliers are frequently 
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Property 51 Unit ~ 

Length meter m 
Mass kilogram kg 
Volume liter L 
Temperature Celsius C 
Time second s 
Pressure, Stress pascal Pa 
Energy joule J 
Electric current ampere A 
Frequency hertz Hz 

Table 7.1-Common 51 Units of Measurement 

Exp2n!;!ntial Multipli~tion 
EXDmssion Factor Prefix ~ 

10' 1,000,000 mega M 
10' 1,000 kilo k 
10-1 0.1 deci d 
10-2 0.01 centi c 
10-" 0.001 milli m 
10-' 0.000001 micro m 

Table 7.2- Common 51 Prefixes and Symbols 

given in the shorthand 'Scien tifi c No tation' 
form , a review of some basic arithmetic prin­
ciples is very helpful. The following di scussion 
wi ll enable the inspector to confidemly handle 
conversion multipliers in the various forms such 
as 7.89 x 107 or 3.45 x 10-3 

The first step is to review the use of positive 
and negative numbers and common operations 
using these numbers. The second step is 10 
review the use of Scientific Notation which is 
used in conversion of SI units to US Customary 
and vice versa. Positive numbers are numbers 
greater than zero, and negative, or minus num­
bers, are numbers less than ze ro. Everyone 
should be very famili ar with operations using 
positive numbers, such as adding 5 and 7 to get 
an answer of 12, or subtracting 6 from II to get 
5. There is no plus sign written by the numbers 
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3. Dividing a negative number by a neg­
ative number results in a positive 
answer. 

Examples of each of these 3 rules for division 
are shown, using the forward slash mark '/' as 
the division operation symbol: 

(-6) I (+2) = (-3) 
"A minus 6 divided by a plus 2 equals a minus 3." 

(+8) / (-4) = (-2) 
"A plus 8 divided by a minus 4 equals a minus 2." 

(-9) I (-3) = (+3) 
"A minus 9 divided by a minus 3 equals a plus 3." 

The next subject to review is Scientific 
Notation (SN), which expresses numbers as 
powers of a base number, using a root, a base 
number, and an exponent. A common base 
number is 10, and the number 100 can be writ­
ten as I x 102, (read as, "one times ten 
squared") where 1 is the root, lOis the base, 
and 2 is the exponent of the base. An exponent 
is equal to the number of times the base number 
is multiplied by itself; 102 equals 10 x 10 or 
100, and 103 equals 10 x 10 x 10 or 1,000. 100 
can also be written as 102 where it is not neces­
sary to write the root number and the multiplier 
sign when the root is exactly equal to 1. For this 
case, only the base number and exponent are 
used. The exponent also indicates the number 
of spaces which the decimal point is moved, 
either to the left or right. Further examples of 
SN, with base 10 exponents, for some common 
whole numbers greater than one are shown 
below. For numbers greater than one the expo­
nent is positive. 

lOa = I (by definition, any number 
raised to a zero power = 1) 

10 ' = 10 
102 = 100 
103 = 1,000 
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10' = 10,000 
10' = 100,000 
106 = 1,000,000 

For numbers less than one, but greater than 
zero, the exponent is negative. The fo llowing 
examples have eliminated the ' I x' preceding 
the base number. 

10-' = 0.1 
10-2 = 0.01 
10-3 = 0.001 
10-4 = 0.000 I 
10--' = 0.00001 
10-' = 0.00000 I 

As stated earlier, it is not necessary to write 
the number I and the multiplier sign when a 
value is exactly equal to 1 times the exponent ; 
the I is understood to be present in such cases. 
Additional examples of numbers written as both 
standard and SN form are shown below. In SN, 
the style rule is the decimal is always moved 
to the immediate right of the first digit other 
than zero. Examples of this convent ion are 
shown below: 

Standard form 

2,345 
1,450,000 

0.348 
0.0078 

Scientific Notation 

= 2.345 X 103 

1.45 X 106 

= 3.48 X 10- 1 

= 7.8 X 10-3 

The prefixes in Table 7.2 are necessary to 
aid in handling very large or very small values 
norm all y found in our everyday work . For 
example, a common fabrication material , plain 
carbon steel, has an approximate tensile strength 
of about 70,000 pounds per square inch (psi) in 
our current US system. Converting 70,000 psi to 
the SI unit of pascal (Pa) for tensi le strength 
results in a very large numerical value because 
there are 6,895 pascals in each psi. This conver­
sion is shown below: 
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