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1 SI

1. 1 SI
Systéme International d’ Unités

International System of Units 1960
SI

SI
7

SI

m
kg
s
A
K

mol
cd

1. 2 SI
1
a

1

m s
A Wb

b

N m Nm

mN
Nm N m

c
m/s

m s−1 m s−1

W/(m K) Wm−1K−1 W(m K)−1

m/s W/(m K)
5. 5

2
10

10−12 p 102 h
10−9 n 103 k
10−6 µ 106 M
10−3 m 109 G
10−2 c 1012 T

a

1cm3=(10−2m)3=10−6m3

1µs−1=(10−6s)−1=106s−1

1mm2 s−1=(10−3m)2 s−1=10−6m2 s−1

b
mµm nm

c 0.1 1000

1.2×104N 12kN
0.00394m 3.94mm
1401Pa 1.401kPa
3.1×10−8s 31ns

1. 3
1

SI SI
SI

rad ° 1°=(π /180)rad
mrad ′ 1′=(1/60)°
µrad ″ 1″=(1/60)′

km 1 =1852m
m 1

cm =10−10m
mm =0.1nm
µm
nm

km2 ha
m2

cm2 1ha=104m2

mm2 a

1a=102m2

m3 kl 1ml=10−6m3

cm3 l l
mm3

ml L

m
s
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ks d
s h

min
ms 1d=24h
µs 1h=60min
ns 1min=60s

rad/s

m/s km/h 1 =1852m/h

m/s2

*

2

SI SI
SI

THz 1Hz=1s−1

GHz
MHz
kHz

Hz

s−1 min−1 rpm
r/min

Pa
mPa
µPa

m
mm

s
ms
µs

3

SI SI
SI

Mg t 1t=103kg
kg wt%*

g mass%
mg
µg

kg/m 1tex=10−6kg/m
mg/m

Mg/m3 t/m3

kg/m3 kg/l
g/cm3 g/ml

g/l

kg m/s

kg m2/s

kg m2

MN 1N=1kg m/s2

kN 1kgf*=9.80665N
N

mN
µN

MN m 1kgf m*
kN m =9.80665N m

N m
mN m
µN m

GPa bar 1Pa=1N/m2

MPa 1bar=105Pa
kPa mbar 1atm*

Pa µbar =0.101325MPa
1Torr* 133.32Pa

mPa
µPa

GPa 1Pa=1N/m2

MPa 1kgf/mm2*
N/mm2 =9.80665MPa
kPa

Pa
N/m2

Pa s P
mPa s

1cP=1mPa s

m2/s St
mm2/s

1cSt=1mm2/s

N/m 1dyn/cm*
mN/m =10−3N/m=1mN/m

TJ GeV 1J=1N m
GJ MeV 1cal*=4.18605J
MJ keV 1kgf m*
kJ eV =9.80665J

J 1erg*=10−7J
W h 1eV=1.6021892×

mJ          10−19J
1kW h=3.6×106J

GW 1W=1J/s=1V A
MW
kW

W

mW
µW
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kg/s kg/min
kg/h
t/s
t/min
t/h

m3/s m3/min
m3/h
l/s
l/min
l/h

*

4

SI SI
SI

K T K = t °C + 273.15

°C

K
mK

°C

K−1 K °C

3

kW
W

°C

1cal/(cm sec °C)*
=0.4184kJ/(s m K)

W/(m2 K) K °C

kJ/K K °C
J/K

kJ/(kg K) K °C
J/(kg K)

1cal/(g °C)*
=4.184kJ/(kg K)

kJ/K K
J/K

1cal/°C*=4.184J/K

kJ/(kg K) K
J/(kg K)

MJ/kg
kJ/kg

J/kg

MJ/kg
kJ/kg

J/kg

*

5

SI SI
SI

kA
A

mA
µA
nA

MA/m2

A/cm2

kA/m2

A/m2

kC A h 1C=1A s
C 1A h=3.6kC

µC
nC

MV
kV

V 1V=1J/(A s)

mV
µV

kV/m
V/mm

V/cm
V/m

mV/m
µV/m

GΩ 1Ω=1V/A
MΩ
kΩ

Ω

mΩ
µΩ

kΩ m
Ω m

mΩ m
µΩ m

kS
S 1S=1A/V

mS
µS
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MS/m
kS/m

S/m

F 1F=1C/V

mF
µF
nF
pF

F/m
µF/m
nF/m
pF/m

Wb 1Wb=1V s
1Mx*=10−8Wb

mWb

T 1T=1Wb/m2

1G*=10−4T
mT
µT
nT

H 1H=1Wb/A

mH
µH
nH
pH

H/m 1emu*=4π 10−7H/m
µH/m
nH/m

*

6

SI SI
SI

kmol
mol

mmol

kmol/m3 mol/l
mol/m3

J/(mol K)

m2/s

C/kg R
µC/kg
nC/kg 1R=2.58×10−4C/kg

Gy 1Gy=1J/kg
rad

1rad=10−2J/kg

MBq 1Bq=1s−1

kBq Ci
Bq

1Ci=37GBq

cd

lm 1lm=1cd sr

lx 1lx=1lm/m2
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2

A A

1969

NKK 1988 NKK

No. 
No. 

1988

1991
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3

Acta Mechanica

Acta Metallurgica et Materialia (Acta Metallurgica, 1989)

AIAA Journal
American Journal of Mathematics

American Machinist

Applied Mathematical Modelling
Archive of Applied Mechanics (Ingenieur-Archiv, 1990)

Archives of Mechanics

Assembly Engineering
Bulletin des Schweizerischen Elektrotechnischen Vereins

C.I.R.P. annals... manufacturing technology

Computer Methods in Applied Mechanics and Engineering
Computers and Structures

Design Engineering (Production Engineering, 1979)

Engineering Structures
Experimental Techniques (Experimental Mechanics, 1975)

Fabrik

(Fertigungstechnik und Betrieb, 1992)
Industrial Diamond Review (1962)

Industrial Heating

Industrie- Anzeiger
International Journal of Engineering Science

International Journal of Fracture (Mechanics)

International Journal of Machine Tools & Manufacture,
Design, Research and Application

International Journal of Mechanical Sciences

International Journal of Non-Linear Mechanics
International Journal for Numerical Methods in

Engineering

International Journal of Plasticity
International Journal of Powder Metallurgy and Powder

Technology (1985)

International Journal of Solids and Structures
Iron and Steel Engineer

Iron and Steel International (1985)

ISIJ International (Transactions of the Iron and Steel
Institute of Japan)

Journal de Mécanique Théorique et Appliquée

Journal of American Ceramics Society
Journal of Applied Mathematics and Mechanics

Journal of Applied Physics

Journal of Applied Polymer Science
Journal of Materials Engineering and Performance

(Journal of Applied Metalworking, 1987)

Acta Mech.

Acta Metall. Mater. (Acta Metall.)

AIAA J.
Am. J. Math.

Am. Mach.

Appl. Math. Model.
Arch. Appl. Mech. (Ing. -Arch.)

Arch. Mech.

Assem. Eng.
Bull. Schweiz. Elektrotech. Ver.

CIRP Ann.

Comput. Methods Appl. Mech. Eng.
Comput. Struct.

Des. Eng. (Prod. Eng.)

Eng. Struct.
Exp. Tech. (Exp. Mech.)

Fabrik

(Fert. tech. Betr)
Ind. Diam. Rev.

Ind. Heat.

Ind- Anz.
Int. J. Eng. Sci.

Int. J. Fract. (Mech.)

Int. J. Mach. Tools Manuf. Des. Res.
Appl.

Int. J. Mech. Sci.

Int. J. Non-Linear Mech.
Int. J. Numer. Methods Eng.

Int. J. Plasticity
Int. J. Powder Metall. Powder Technol.

Int. J. Solids Struct.
Iron Steel Eng.

Iron Steel Int.

ISIJ Int. (Trans. ISIJ)

J. Méc. Théor. Appl.

J. Am. Ceram. Soc.
J. Appl. Math. Mech.

J. Appl. Phys.

J. Appl. Polym. Sci.
J. Mater. Eng. Perfor. (J. Appl.

Metalwork.)
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Journal of Materials Processing Technology (Journal of
Mechanical Working Technology)

Journal of Materials Science

Journal of the Minerals, Metals & Materials Society
(Journal of Metals, 1988)

Journal of Physics, Part A

Journal of Polymer Science, Part A, Polymer Chemistry
(Journal of Polymer Science, Polymer Chemistry

Edition, 1986)

Journal of Strain Analysis for Engineering Design
Ironmaking and Steelmaking (Journal of the Iron and

Steel Institute, 1973)

Journal of the Korean Institute of Metals
Journal of the Mechanics and Physics of Solids

Journal of Thermal Stresses

JSME International Journal (Bulletin of the JSME)
Light Metal Age

Lubrication Engineering

Machinery and Production Engineering
Manufacturing Technology Review

Materials Engineering

Materials Science & Engineering Series A
Materials Science & Technology (Metal Science, 1984)

(Metals Technology, 1984)

Matériaux et Techniques
Materials Transactions, JIM

Mécanique Industrielle et Matériaux (Mécanique

Matériaux électricité, 1993)
Mechanical Engineering

Metallurgia (Metal Forming, 1971) (Metallurgia and Metal

Forming, 1977)
Metal Progress

Metal Science Journal

Metallurgical Transactions, A (Transactions of American
Society for Metals)

Metalworking Production

Modern Metals
Nuclear Engineering and Design/Fusion (Nuclear

Engineering and Design, 1983)

Philosophical Magazine Series A
Powder Metallurgy

Powder Metallurgy International

Proceedings of International Deep Drawing Research
Group

Proceedings of Numerical Simulation of Sheet Metal

Forming Processes

J. Mater. Process. Technol. (J. Mech.
Work. Technol.)

J. Mater. Sci.

J. Minerals, Met. Mat. Society (JOM)

J. Phys., Part A

J. Polym. Sci., Polym. Chem. Ed.

J. Strain Anal. Eng. Des.
Ironmaking Steelmaking (J. Iron Steel

Inst.)

J. Korean Inst. Met.
J. Mech. Phys. Solids

J. Therm. Stresses

JSME Int. J. (Bull. JSME)
Light Met. Age

Lubr. Eng.

Mach. Prod. Eng.
Manuf. Technol. Rev.

Mater. Eng.

Mater. Sci. Eng. Ser. A
Mater. Sci. Technol. (Met. Sci.) (Met.

Technol.)

Matér. Tech.
Matel. Trans. JIM

Méc. Ind. Matér. (Méc. Matér. élect.)

Mech. Eng.

Metallurgia (Met. Form.)

 (Metall. Met. Form.)
Met. Prog.

Met. Sci. J.

Metall. Trans., A
(Trans. ASM)

Metalwork. Prod.

Mod. Met.
Nucl. Eng. Des./Fus. (Nucl. Eng. Des.)

Philos. Mag. Ser. A
Powder Metall.

Powder Metall. Int.

Proc. IDDRG

Proc. NUMISHEET
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Proceedings of the -th International Conference on

Production Engineering

Proceedings of the -th International Conference on
Technology of Plasticity

Proceedings of the -th International Machine Tool Design

and Research Conference
Proceedings of the American Society for Testing and

Materials

Proceedings of the Institution of Mechanical Engineers,
Part C (Journal of Mechanical Engineering Science,

1982)

Proceedings of the Royal Society of London, Series A
Progress in Colloid & Polymer Science (Colloid and

Polymer Science, 1975)

S.A.E Transactions
Scripta Metallurgica et Materialia

Sheet Metal Industries

Stahl und Eisen
Steel Research

Steel in Translation (Steel in the USSR, 1992)

Technische Mitteilungen Krupp. Forschungsberichte
(Tool & Production) Tooling & Production

Transactions of the Society of Mining Engineers of

A.I.M.E.
(Transaction of American Institute of Mining and

Metallurgical Engineers, 1955)

Transactions of the American Society of Mechanical
Engineers

Journal of Applied Mechanics (Series E)

Journal of Engineering for Industry (Series B)
Journal of Engineering Materials and Technology

(Series H)

Journal of Pressure Vessel Technology (Series J)
Journal of Tribology (Series F)

Tribology International

Tribology Transactions (ASLE Transactions)
VDI Berichte

Werkstatt und Betrieb

Wire Industry
Wire Journal International (Wire Journal, 1981)

Zeitschrift des Vereines Deutscher Ingenieure

Zeitschrift für Angewandte Mathematik und Mechanik
Zeitschrift für Angewandte Mathematik und Physik

Zeitschrift für Metallkunde

Zeitschrift für Werkstofftechnik
Ze i t s chr i f t  für  Wir t s cha f t l i che  Fer t igung  und

Automatisierung

Proc. -th ICPE

Proc. -th ICTP

Proc. -th MTDR Conf.

Proc. ASTM

Proc. Inst. Mech. Eng., Part C (J. Mech.
Eng. Sci.)

Proc. R. Soc., Ser. A
Prog. Colloid Polym. Sci. (Colloid Polym.

Sci.)

SAE Trans.
Scr. Metall. Mater.

Sheet Met. Ind.

Stahl Eisen
Steel Res.

Steel Trans. (Steel USSR)

Tech. Mitt. Krupp. Forsch. Ber. (Tool
Prod.) Tooling & Prod.

Trans. Soc. Min. Eng. AIME (Trans. Am.

Inst. Min. Metall. Eng.)

Trans. ASME, J. Appl. Mech.

Trans. ASME, J. Eng. Ind.
Trans. ASME, J. Eng. Mater. Technol.

Trans. ASME. J. Press. Vessel Technol.
Trans. ASME, J. Tribol.

Tribol. Int.

Tribol. Trans. (ASLE Trans.)
VDI Ber.

Werkstatt Betr.

Wire Ind.
Wire J. Int. (Wire J.)

VDI-Z

Z. Angew. Math. Mech.
Z. Angew. Math. Phys.

Z. Met. kd.

Z. Werkst. tech.
Z. Wirtsch. Fert. Autom.
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