
Greek Symbols・Atomic Symbols Calculation of Cubic Volume and Physical Characteristics of Metals

■Atomic Symbols
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■Greek Symbols

〔Technical Data〕

■How to Calculate The Weight

■How to Calculate Dimensional Changes due to Thermal Expansion

Weight W[g] = Volume[cm3]×Specific gravity

φD

L

Example: Soft steel

φD＝16　L＝50mm, then the weight is:

W＝

＝

＝79［g］

4
D

π 2 ×L×Specific gravity

2 ×5×7.85×1.6π
4

 Example: SKD61
When the temperature of a pin whose φD＝2 and 
L＝100mm raises by 100℃, its dimensional change 
amountδ is:
δ＝Thermal expansion coefficient×Overall length×Temperature change
　＝10.8×10　×100mm×100℃
　＝0.108［mm］

－6

φ
2

100

0.108
［20℃］

［120℃］

〔Technical Data〕

■How to Calculate Distortion from Young's Modulus E
 Example: The distortion λ obtained when a load of P=1000kgf is 

applied to a φ10×L60 pin（Material：SKD61）

E＝

λ＝　　＝
1000×60

78.5×21000

PL
Aλ

Crossectional area A＝ ＝78.5
π
4

D
2

PL
AE

L

λ

Pkgf

≒0.036mm

φ10

Ohm＝Unit of electric 
resistivity（uppercase）

Angular velocity＝2πf

Angle, coefficient

Angle, coefficient, diameter

Time constant, time, torque

summation（uppercase）

Stress, standard deviation,

Radius, density

volume（uppercase）

angle, symbol of

Number π（3.14159…),

Variable

Oscillation frequency

10－6（micron）

Coefficient of friction

Wavelength, characteristic value

Rotational radius

Angle, temperature, time

Variable

Variable

Fine quantity, distortion

Fine difference, density, displacement

relation（uppercase）

Angle, weight per unit area,

Angle, coefficient

Angle, coefficient

omega

psi

chi

phi

upsilon

tau

sigma

rho

pi

omicron

xi

nu

mu

lambda

kappa

iota

theta

eta

zeta

epsilon

delta

gamma

beta

alpha

Note：Unless otherwise specified, lowercase letters are the norm.

PronunciationLowercaseUppercasePronunciationLowercaseUppercase Conventional Usage Conventional Usage

B

　A
　C

This table was excerpt from Appendix （Symbols and Atomic Numbers for Chemical Elements）of ISO 31/8-1980（Quantities 
and Units of Physical Chemistry and Molecular Physics）and Appendix （Names and Symbols for Radioactive Elements）
of  ISO 31/9-1980（Quantities and Units of Atomic Physics and Nuclear Physics）.

Note：
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NameNameSymbol Symbol SymbolNameAtomic 
Number

Atomic 
Number

Atomic 
Number

Solid Volume　V Volume　VSolid Solid Volume　V

Truncated cylinder

Pyramid

Spherical crown

Ellipsoid

Hollow cylinder

Truncated pyramid

Spherical segment

Torus

Circular cone

Sphere

Spherical belt

Barrel

V＝π
4 d2 h

d
4
π 2＝ h

2
1＋h2

3
V＝ A＝h

6
h arn

A＝Area of base

r

a

n

＝Radius of 
　inscribed circle
＝Length of a side 
　of a regular polygon
＝Number of the sides 
　of a regular polygon

3

6
πh

＝

V＝
πh

（3r－h）
2

（3a2 ＋h2 ）

a is the radius.

In case of a spheroid
（b=c）:

πabcV＝

V＝

3
4

πab
4
3

2

4

＝πth（D－t）

V＝πh（D2 －d2 ）

＝πth（d＋t）

A,a＝Area of 
　　　both ends

（A＋a＋　Aa）
h

V＝ 3

2
V＝ πr3

2 h

2 h

Dd
π
3

V＝2π2 Rr2

2

2

2

＝19.739Rr

＝

＝2.4674Dd

＝2.0944r

＝1.0472r

rV＝π
3

2 h

2 h

3

6
π＝ d3

V＝
4

πr

＝0.5236d3

3 ＝4.1888r3

πh
V＝ （3a6

2 ＋3b2 ＋h2 ）

（2D
π　

V＝
12

2 ＋d2 ）

When circumferance 
makes a curve equal 
to the circular arc,

When its periphery 
makes a curve equal 
to a parabolic line,

V＝0.209　 2Dd＋1/4d2）（2D

■Physical Characteristics of Metals

Materials Specific 
gravity ｛Kgf/mm  ｝GPa

Thermal expansion coefficientYoung's 
modulus
×10　 /℃ 2

6/4Brass　C2801

Duralumin　A7075

Aluminum　A1100

Titanium

Cemented carbide　V40

Oxygen free copper　C1020

SUS440C

Cast iron

Soft steel

SKD61

7500～10500

54000

21000

21000

20400

11700

10300

6900

7200

10600

76～107

551

214

214

208

119

105

70

73

108

9.2～11.8

6.0

10.8

SKH51 2230022710.1

11.7

NAK80 2050020912.5

10.2

17.6

20.8

Beryllium steel　C1720

7.85

7.75

13.9

7.3

7.78

8.9

8.4

2.7

2.8

4.5

8.2

7.8

8.3 1300013317.1

23.6

23.6

8.4
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