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Quantities and units—Mechanics

f£8 GB 3102.3—86

AARAE R F EBRARUE 1SO 31-3:1992 ( BFIBAL =34 12D,

AR EMC AR ENE XBMBAN —RIERRHEZ — X — R ERIRHERE .
GB 3100 [EprSAIH LHEN A

GB 3101 & RS —RIFEN;

GB 3102.1 Z3[a]F0 6] 4 B FI A

GB 3102.2 R RHEHA XML BEMEAL;
GB 3102.3 W BEAHAL;

GB 3102. 4 #ERYEFI AL

GB 3102.5 H2F MBS N B AN

GB 3102.6  J'f S A 5 BS B 48 5 v LA BLAE 5
GB 3102.7 FEEERAHRAL;

GB 3102.8 R AL¥EM o FYEERNBEMEAL
GB 3102.9 JR-FY8 2 F0 8 B2 ) BoF AL

GB 3102.10 4% BRI Fi B 48 S 0 B A0 A7

GB 3102.11 WAl ME AR P EHNEFFS;

GB 3102.12 431E%;

GB 3102.13 REtkYE B EAL.

EAERRERM TP EARSMETEE) (PEAREMEARELE) B SBRT 1984 4
2 A27 HAHWCETFRERES — STk it B e S OO S A RAME R ETR]EA).

AVRHER) EE A LR RIE P 248 P F R R B A5 T AT & BT, TR LA X R Y
AEA I, PIAR LA R 2R ALE R 20 8 & SR S E a R B0,

BMERINE T ARSI ISP REENBIEFT S  FERZEEATHE T B E L EXEE
XHRATFIEM P ERETEM.

R R BT PR M E CEEN, B PR HHAEEFE L E RS — .

EREHBELT . BIERGE - MEHRA -5, E—PEHGEWIHH N LB HRER
B MR KA, B (T4 F RIS AL . 2 WA F B .0.0, 0.8, g, g) FFERT, HAAH
HfZz — HXHAE®R A I ARASEH. —RIHFEFERANAETARAANE L. EESFHFTSH
“EHRET HAEREBRA T EFSUANEZE XEHRER.

B AN AR R HEPR S E L—EPH.
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BRI E.
A5 SIHEMF AR TERE ST BRMATSE SIMRAMTT SIBAZ T, HHBL SN
W ST BLGIRETF . L1 T4 P AR EERE ST B RS T RERNFEEE"E, —BEEREEHT
BT MR ESH O H, XBSE AR EARE R H BT .
RFEN—HEYBAY.
EAEN RN - FAMBERF— Q). ERIIHEGEN, B0 1 —BHAEBEE. #
AN MER T 1 B RO+ BB . WL A 10 fge sy A&
i«
T E n=1.53X1=1.53
FIEB Re=1.32X10°
FZEI-BEETFEHAERSNREEZL B LEARRIARSRKREN T ZH BRITEZER
£ (CIPM)7E 1980 “E 5 , 76 E fr S AL ] P I R B v T BN H F B 80 X B W E B P E A
ViERBENTEAMNFHE. AT HETENEFHETERAFRNE, £S5 B RN RR P EH
B IR FIERE
HEER:
“RESCTRE R R BUE AR R .
BB E B &R P BUE R R, WAESE R RS I .
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#.3-1~3-5

o5

B WA K

=

&t
=<

& E

3-1

&

mass

FREREFRZ—.
20 3-9. 2 & TE

3-2

NGNSy
volumic mass,

[ I

mass density,

density

SR B BR AR R

3-3

A R &
relative volumic
mass,

T ORE 1R
relative mass
density,

relative density

VRN EESSEY RN TR
Xt PR BRI M B A4 T Y
=

3-4

FREER

massic volume,

AR

specific volume

HARRER AR

3-5

KRR

lineic mass,
KREHE

linear density

&

FREER DR B
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Bf7.3-1.a~3-5.b

w g BuEK # 5 & X BEEBM&E
3-l.a | FRUAM kg FTRAFRRM,E | RERMACHTHEHRLLMS
kilogram STERTRESAR | MR EE T "FRriaLH
- M (CIPM,1967)
1g=10"%kg
3-1.b | M t 1t=1 000 kg B ot BR R K B Wl (metric
tonne ton)
3-2.a | FRBIFKX kg/m?
kilogram per
cubic metre
3-2.b | ML K t/m? 1 t/m*=10°kg/m*=1 g/cm®
tonne per cubic
metre
3-2.¢c | FHREH kg/L 1kg/L.=10"kg/m*=1 g/cm’
kilogram per
litre
3-3.a |— 1 BH5E
one
3-4.a | UHKRETRH m®/kg
cubic metre per
kilogram
3-5.a | FrRE%K kg/m
kilogram per
metre
3-5.b | B[] tex AT,
tex 1tex=10"°%kg/m=1 g/km
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B .3-6~3-9.2
W5 BB W F 5 & X % T
3-6 TH] T & oas (ps) B BB DA R
areic mass,
THl % B
surface density
3-7 AR E, (R J, (D WM F— TN ERE, BB R R F 3-20.1
) BREMERBLSENEZMN | f13-20.2 W&
moment of BERE R R Z T BRI GRRAPD
inertia
3-8 e ? RESHEEZR
momentum
3-9.1 | h F ERTYhENEHETYHE
force ShEWAE
3-9.2 | ER W (P,G) YhERESERPHERNY N B R A HER
weight HZYAEELSH R PRBIEM | B, 8RR B
BESFUE hEEmEEN | EHMES. EEFEE
o] KR, BEEANSYE

ERM S IME NS
*, MEEH FHRAE
e EM Y ELNE
XK. HTEIHERS
Helr, W, Br e X E
BREZTPHER. (B
EF 1901 #H = mER/R
HERSSHME 70
).
“ER— A I SR
M HTFRRTE;H
Ty N X PR 2T R
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BANY . 3-6.a~3-0.a

m s BRAAK ) & X BRERMEE

3-6.a | TREFHXK kg/m?
kilogram per

sguare metre

3-7.a | FTHEIWKFHK kg « m®
kilogram metre

squared

3-8.a | TRXED kg * m/s
kilogram metre

per second

3-9.a | &[] N 1 N=1 kg * m/s? R EKR 1 kg Yk EE
newton ZEE1m/s MEENHHHIN
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#:3-10~3-15. 3

m 5| BEWAK 5 xE X % &
3-10 i 1 I= J F dt L2 .2, JBTEI Y,
impulse I=p(t,)—pQ,)
KF p &
3-11 ;EE L BExd—snsh&
moment of B EZTAZAIIEA
momentum, HEBREZAHMHEN
AshE REMR
angular L=rXp
momentum
121 | HiE M HH—EZE BT | ERESES M ATERY
moment of force WZEBINERLLE | B, T AFRAEREE
—RBRRE5ZENHR
7%
M=rXF
3-12.2 | HBSE M B KNS, I 1)
moment of a MR, AARER—EZ
couple k8 A HAEZH
3-12.3 | 4 M,T TEERRET
torque
3-13 AE H H = J M ds fELe .1, JETRI Y,
angular impulse H=L(t,)—L()
K¥ L AASE
3-14 | 5IhHER G, () FARAZEEFI S | G=(6.672 5940. 000 85) X
gravitational = 107" N » m*/kg?
constant F=Gmm,/r* [CODATA Bulletin 63(1986)]
Rt r R AL ] 9 BE
%77"1’7"2 ﬁﬁﬁ:ﬁ%
R
3-15.1 | K, KR b2 H1BEAE R HEepr BTFRE.HEXH
pressure P Pumr» T IEWIIE S BB T p
3-15.2 | IEW A1 o KF /DT 5 E J7 (ambient
normal stress pressure) pum
3-15.3 | Y1 A r

shear stress
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Br.3-10.a~3-15.2

w5

B AWK

#F 5

#H E ST

3-10.a

SR

newton second

3-11.a

FR-KITXE
#
kilogram metre
squared per

second

kg * m?/s

3-12.a

401K

newton metre

ZEMUMFEREN AN 5%
AR5 mN HR#

3-13.a

LI
newton metre

second

Nemes

3-14.a

LR i, @ S
BRKFTHA
newton metre
squared per
kilogram

squared

N »m?/kg’

3-15.a

R

pascal

Pa

1 Pa=1N/m?

B(bar) 3
1 bar=100 kPa (¥E®5{E)
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#.3-16.1~3-18. 3

5| BEAK

Gl

% X

3-16.1 | RWAE, (XA
%)

linear strain,
(relative

elongation)

VIR

shear strain

3-16. 2

3-16. 3 | RN A

volume strain,

(bulk strain)

Y4

e=Al/l,
AP L BIEESEFRETHEK
B.0l BREEHE

Y=Az/d
Aoz RBEEN 4 9% E L3
X T RE AT A%

0=AavV/V,
APV, REESHERETTHH&E
BLAV RERE

3-17 2L/
Poisson ratio,
HEE/N:

Poisson number

y2224

MR mERRU MK R

HTHAET € X EY
R H AR
m=1/pu

3-18.1 | MH:HE

modulus of

elasticity

YIAEER
shear modulus,

Wi AR

modulus of

3-18. 2

rigidity

3-18.3 | (hFEE

bulk modulus,
EgHE
modulus of

compression

E=o¢/¢

G=t/Y

=—p/0

EBHAHRER
(Young modulus)

G HHAECRE

(Coulomb modulus)

EXFHNAE e, 7 F
O REMMN S 6,0 M
B INEE ) p AH AT R B
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¥i{j.3-16.a~3-18.a

W o5 | BAARK 5 5 X BHE R EE
3-16.a | — 1 e eI
one
3-17.a | — 1 e ALEIE
one
3-18.a | tH(EF¥] Pa 1 Pa=1 N/m?
pascal
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#.3-19~3-23
m | EMAEK 5 R X % e
3-19 [ I EgE R K K_____l_ dv £ GB 3102. 4 &
compressibility, vV o dp fy 4-5.1
bulk
compressibility
3-20.1 | BHE —WKEE 1,,(D — B X PRI E N R B E R O B
second moment KAEREEFRTSEMNRLZME | £7, V5 3-7 WEMHKX
of area, B KT Z R BB A
BUH KR,
CBEHEEED
second axial
moment of area
3-20.2 | BE KR, I, —BEMEZFEN— N
RS KPGEREER TS ENEES
second polar - EEBH IR Z R B (R
moment of area
21 | RERM Wz | —REMAERTEE SR
section modulus HRBEESREN - KERZE
HEE B S EE
3-22.1 | BhEEHEEI %K () Bk EE N SRRz | ZRURVEERAR
dynamic friction It (coefficient of friction)
factor
3-22.2 | R o () B YR R Sk e
static friction BAXHAE
factor
3-23 | (BB 7, () e —n 2 AEGERTF v.=0
viscosity , dz BB
dynamic viscosity A - RUEE TV EH
HEEBE dv/dz BB E P
VIR H1
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BAfr.3-19.2a~3-23.a

w5

LR DAP Y S

" 5

BRAEBRMEDE

3-19.a

wiH+]

reciprocal
pascal,

i — W 7 A CRR
*]

pascal to the

power minus one

Pa™?

1 Pa~'=1m?/N

3-20.a

IAE/ S

metre to the

-fourth power

3-21.a

=K

metre cubed

3-22.a

one

e R

3-23.a

LIt Sl

pascal second

Pa+s
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B .3-24~3-30
m 5| BEHEK 5 E X % g
3-24 | BEKE v v=7/p
kinematic XA o HEE
viscosity
3-25 ZEKN 7,0 HREN - ERETEEN S
surface tension BUIZEETHRE
3-26.1 | gB[#] E A & F e A 088
energy
3-26.2 | B W, (A) szF-dr
work
3-26.3 | $BE, LAE E,, (V) EP:_JF,d,
potential energy
A F HRF N
3_26'4 ibﬁg IZky(Yw) 15k==;Lnav2
kinetic energy 2
3-27 p5)E: -4 w P REM R A R
power
3-28 & 7 W ERSWADEZ L
efficiency
3-29 FERERE qm R R — A A A
mass flow rate
3-30 R E qv RN — A EEEE

volume flow

rate

14
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By .3-24.a~3-30. 2

m 5| BMAELK 5 SE X BHERYAEE

3-24.a | ZIRITKED m?/s

metre squared

per second
3-25.a | F[4H1EK N/m 1N/m=1 J/m?
newton per
metre
3-26.a | fE[H] J 1J=1N+m= 1JRINMAEREEAINF
joule 1 Wes [ BB 1 m BEEETEh
3-27.a | T l4%] w 1W=1]J/s
watt
3-28.a | — 1 ZR5F
one
3-29.a | TRER kg/s
kilogram per
second
3-30.a | A HFKEW m®/s

cubic metre per

second
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B ® A
BEBEMNEHRNEXTDH E A
(BEMH
Bmis BHe 2K A I 5 BuARERE B E AT

39.1 | A 3-9.A.a | %kH 1dyn Y MEREN 1 g WL,
force dyne: ffiZ /=4 1 cm/s* PITEBER F1.

dyn 1 dyn=10"° N(HERE)

3-23 | (B M 3-23.A.a | A 1 P ZJATE 1 dyn/cm® YIS T,
dynamic poise ; EEHEHTYEFEM AWM ERRE
viscosity P 1 (cm/s)/emPy B R BE BT U5 B .

1 P=1dyn *s/cm?*=
lgeem ' es'=0.1Pa+s(HH
D)

3-24 | BEHME 3-24.A.a | Hr[3E7HR] ISt R NIKEIPTMEER
kinematic stokes ; 1 g/em® W TRARRIZ SR B,
viscosity St 1 St=10"*m?/s (4EW{E)

3-26.1 | gE[ &) 3-26.A.a | /R# lerg &4 1 dyn W OEHER
energy erg: m Bt 1 em HEEBES BRI 2 .

erg lerg=1dyn e« cm=10"7 J(HE

=9
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M & B
LR . BF0# 0009 28 A LA K% — e I 41 3 £
(BEFH)
AR LA R X S B A,
BHORE B LK BAGES | BUEKREHRS BHEBMEE
3-1 "B 3-1.B.a 53 1 1b=0. 453 592 37 kg (AERR{E)
mass pound
Ib
3-1.B.b A 1
1gr= 1b=164. 798 91 (
grain 8r=77000 mg (M
. i)
3-1.B.c #H 1 oz=T16 Ib=437.5 gr(MEFR{E) =
ounce ;
oz 28.349 52 g
3-1.B.d L% | Lewt(HEED =1 KBEER) =
hundredweight ; 112 Ib(HER{H) =50. 802 35 kg
cwt 1 cwt(FEE) =100 Ib(HEME) =
45. 359 237 kg (HEBA{HE)
3-1.B.e Himd 1 M CGEE =1 KMi(EE)=
ton 2 240 Ib (HERRMED =1 016. 047 kg=
1.016 047 t
1 Femi(#E)=2 000 lb=
907.184 7 kg=0.907 184 7 t
3-1.B.{ BiRkBEFRHEERE | 1 RERF =480 gr EBE) =
7 31.103 476 8 g (ER{E)
troy ounce or
apothecaries ounce
3-2 LN AT 3-2.B.a BEILFER 1 1b/ft*=16.018 46 kg/m*
volumic mass, pound per cubic
[REIFE foot ;
mass density, Ib/ft?
density

17
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BHmiES B M &K AT BAuLHRERFS A E AL
3-9.1 | A 3-9.B.a BA 11bf=4. 448 222 N(IAR¥EMH g.=
force pound-force: 9. 806 65 m/s? N EHAE)
1bf AEMYESEE 11D JREMDK
By A o B 8 X 55 FF
3-12.1 | H%E 3-12.B.a | ERBESH
moment of force foot pound-force; 1ft«lbf=1.355818 N*m
ft « 1bf
3-15.1 | BH 3-15.B.a BhEE BT 1 tbf/in?=6 894. 757 Pa
pressure pound-force per
square inch:
1bf/in®
3-20.1 | BUE ZR4E 3-20.B.a 9K 7 e~k 1in*=41.623 14X107* m*
second moment inch to the fourth
of area power;
tend
3-20. 2 | BUH WRARSE n
second polar
moment of area
3-21 B AR 3-21.B.a | W H 1 in®=16. 387 064 X 10™° m® (4E#H
section modulus inch cubed: 1)
in®
3-24 B R 3-24.B.a | KA EREH 1 ft?/s=0. 092 903 04 m%/s
kinematic foot squared per
viscosity second ;
ft?/s
3-26.1 | gE[&] 3-26.B.a EREES 1 ft « lbf=1.355 818 ]
energy foot pound-force
ft « 1bf
327 | = 3-27.B.a | HREEHEH 1ft « Ibf/s=1. 355 818 W
power foot pound-force 1 5 fy¢hp) =550 ft « Ibf/s (HETR
per second ; fH)=745.699 9 W
ft « 1bf/s
18
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B % C
HEFH R AN, IR XTHERAEHK
(BEM)
TR R R X e BN
By WE & W4 K BAWES | BUAKSHET BRERBMEE
3-1 R # 3-1.C.a [ )5 s 1 R 5L =200 mg (HEFRED
mass metric carat
3-9.1 | h 3-9.C.a FEH 1 kgf=9.806 65 N(HE#{E)
force kilogram-force ; F5 kgf (F 3 )M kp (CF85) #R{E
kgf M. xRN 5RE 1 kg HRMWE
P4 BB 2,
9. 806 65 m/s* fEIRHE B H % & AN
(1901 4E58 3 JmEMRITR XS
3-12.1 | H¥E 3-12.C.a | TRk 1 kgf + m=9.806 65 N « m (HEBH{ED
moment of force kilogram-force
metre ;
kgf «+ m
3-15.1 | K5, 3% 3-15.C.a | REXRRE 1 atm=101 325 Pa(HEBH{E)
pressure standard
atmosphere ;
atm
3-15.C.b | FTRABEH X 1 kgf/m?=9. 806 65 Pa (MEH{E)
kilogram-force per
square metre ;
kgf/m?
3-15.C.c £ 1 N
worr 1 Torr—7—6-(—) atm (ETRED) =
Torr 133.322 4 Pa
3-15.C.d | TERXKE 1 at=1 kgf/cm?=
technical 0. 967 841 atm =98 066.5 Pa (¥ #
atmosphere ;at (=D)

19
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LRI

BB 4K

BALTR S

BAAKREGHTE

BEE¥AMEE

3-15.1

B, EiR

pressure

3-15.C. e

3-15.C.

2B KK
conventional
millimetre of
water;

mmH,O
58 BAKFAE

conventional
millimetre of
mercury ;

mmHg

1 mmH,0=10"*at=9. 806 65 Pa
(HEFED

1 mmHg=13.595 1 mmH,0=
133.322 4 Pa

3-26. 1

AEL & ]

energy

3-26.C.a

RVZE S
kilogram-force
metre;

kgf * m

1 kgf « m=9. 806 65 J (HEFHIED

3-27

power

3-27.C.a

3-27.C.b

TRAOKER
kilogram-force
metre per second ;

kgf  m/s

CkH 5

metric horsepower

1 kgf » m/s=09.806 65 W (HEFH{E)

1 KE IS =75 kgf « m/s (HEHH
) =735. 498 75 W (AEHED

B4 huikER -
AipE EERMAAREAERZRSREHAD,
AArEd 2 EBMEMRECERZRSE P ERSATHRE.,
FIREEEREANERA.
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