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This tabulated list of selected technical terms in mechanics of materials is developed
by Changwen Mi to facilitate the students in various engineering majors at the
Southeast University. This file reflects part of our constant efforts in implementing
bilingual teaching of a series of undergraduate and graduate mechanics courses hosted
by the Department of Engineering Mechanics at the Southeast University. We had
made every effort to ensure the accuracy and completeness of this file for the

students’ sake. We, however, make no guarantee of the effects of using this file.

Geometric properties of an area ZRHE JLFA )%
centroid L
centroidal axis /L%l
first moment of an area /i
moment of inertia; second moment of an area 5 {44
parallel axis theorem V174 %l & B
products of inertia 5t
polar moment of inertia A% 15 14
radius of gyration 51 1%
composite areaZ & #% If1
principal centroidal axis = /&L
principal moment of inertia == 5 4

principal moments of inertia about centroidal axes 3= JE-Co

Structural members ¥4
bar FT
prismatic bars ki ELAT
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shaft %
column £ CHZH40)
thin-walled tubes  ([4]100) JEREFF
thin-walled open tubes J 1 {#BEFT
pressure vessel [k J) 75 2%
beam %
neutral surface " k)2
neutral axis H il
simply supported beams fij 2 %%
cantilever beams & %
composite beams & &4
overhanging beams #Me1%
continuous beams %4542
fully stressed beams; beams of constant strength 255 & %2
beams of variable cross section A& i %2
wide-flange beams .77
web &R
flange 2%
fixed support; clamped support [ 7€ ¥
pin support [ 52 45 37 8
roller support 7] &% 37 i
curved beams Hh#%%
truss Hr 42
frame 24
cross-section i [
oblique cross-section
axis ik
rigid joint KIPEL: &
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Loads &/
force 71
force couple 71
moment 3%
moment of a couple JJ{H%i
unit load F147 /5
unit couple HA7 745
concentrated loads /)
distributed loads 434 /)

intensity of distributed loads 34 /1 fI4E /&

surface force 1fii /]
body force 1A
static loads %
dynamic loads zhZ%;
allowable loads 1 far#;
reaction [AEH 7
internal forces N JJ
axial force /)

shear force BJ )

Stress, Strain and Deformation 7. 2% &2

normal stress iF 1Y /)

nominal stress 44 X% /)

true stress ELSZRY 7)

average stress “F-33J% /)

maximum stress i KN /)

minimum stress 5%/ /)

allowable stress 4] 11

shear stress BY4TIN )
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pure shear 48]
normal strain iFF V4%
nominal strain 4% %45
true strain FL S AR
shear strain 1] 4%
deformation 4% J¥
displacement 7%

deflection £

Common Terms in Mechanics of Deformable Bodies FJZRAE 1128 FIARE
mechanics of materials 4%} ;2%
strength of materials #4 K} /2%
mechanics of deformable bodies Z&E A4k )2
strength 5 EF
stiffness MIlJi
stability F&e
homogeneity/homogeneous 4 Jii/~] i 1]
continuity/continuous & £EVE/ELEK
isotropy/isotropic % ] [A) 14/ 44 [n) ] 1A 11
infinitesimal elastic deformation 43 /)N 345 T
elasticity ik
elastic deformation 5145 1
linearly elastic body £& 11 i 44
mechanical properties 72 Ji
plasticity %1%
elastoplastic materials .38 471k}
tension Fufii
compress JE4

shearing BI1J]
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torsion ¥4

bending 25 i

buckling KF&

allowable load method ¥ Fl fir 25,72
allowable stress ¥ H] W /)

allowable stress method /¢ ] )W /172
method of safety factor %4> Z& %1k
method of discount factor #7411 % ¥
factor of safety ‘224> 2%

stress concentration factor Y J74EH K%
residual stress / initial stress / prestress 4%4x N HJHIN 11, TN )
stress distribution [ /773 4fi

equation of equilibrium P-4 7 &
method of sections iV

Other Mechanical Terms HE % ARE
dimensionless quantities & & 4 &=
composite material 25148l
specimen 14
elastic-perfectly plastic assumption FFAE 338 VA 15
plastic hinge %1145

Axial Loading % [F i3k
axially loaded bars F7&AT, A m) 7&K EAT
axial tension % i 7 i
axial compression %] [ 4
axial forces #fn] Jy
internal forces W 7/J

method of section #% [
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diagram of axial forces #Jj &

stress tensor I f15K &

longitudinal #)[f1] £

transverse At [ ff]

Saint-Venant’s Principle &4 5 J5i £
stresses on oblique planes R F N
axial deformation %] 4% /£

elongation K&

extensometer ST, RN T
uniaxial stress L[N ), FLERR )
normal stress iF 5 /)

sign convention 75 i &
transverse/lateral strain 4[] W A%
Tension/compression rigidity H7JENIEE (EA)
stress concentration factor I /4 &%

Mechanical Behavior of Materials #4%} %474
gauge length #ric K&
constitutive relations AHJCHR (WBLTF
Hooke’s Law # 5 &
generalized Hook’s law |~ U] o 52 fft
stress-strain diagram | /] W AF K]
Hook’s law of shearing B4 1J] i v 52 /3
brittle i
brittle materials JIfg ¥ 44}
ductile #)1k
ductile materials $AVERCEL,  WITERDEL, S8 EIEADEL
plastic deformation #8142 JE, RRALIE

creep IFAp
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relaxation it

proportional limit EL 4 R

elastic modulus; modulus of elasticity R
Young’s modulus # [

elastic limit {4 [

yield stress Jii )% /)

yield strength Jifi JI 5 J3

offset yield stress 44 X Jifi [l 54 Ji

strain hardening #fk, RN
ultimate strength, strength limit 7% 5 #% R
ultimate stress #% i W /g

low carbon steel 1 A/HY

cast iron 4%k

transversely isotropic £ [r] [ 14

necking #i4i

plastic flow %5

percent reduction in area Wi 4%
percent elongation &A%

bulk modulus KHetiG:, (ARURE

Poisson’s ratio JA¥A EL

Shearing and bearing Stress BJUIFIHF RN
Shear/shearing 574]
Shear/shearing stress 1] /j
bearing ¥f/k
bearing stress # NV 1
bearing surface #% )i fii
single shear P8

double shear X{BY
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rod mAF

boom FL4¢

pin #4547

rivet 44T

joints/connectors A}

lap joint $44%

butt joint 4%

pure shear 4liB71]

theorem of conjugate shearing stress 17) 3 fj i 4% 5 3t
shear modulus ] 25 #i &

ultimate shear stress B 1) 4% R 5 /)
yield shear stress B 1) Ji Ik 3 7

Torsion #%
torsional moment 1%
twisting moment 1774
power & torque L& 54
torque diagram 4 &
angle of twist %% ff
angle of twist per unit length A7 K 55 145
torsional rigidity HTHINIAEE, HH NI
section modulus in torsion 1L I R %L
slip-lines i # 4k
slip bands 1§, BIUIH
free torsion [ fiHl#%
constrained torsion £l #%

Bending Z5

symmetric bending X FRZS
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symmetric longitudinal plane M [ % T
transverse loading ## [ 17 2,

shear force BYJj

shear flow BYJi

shear force diagram BYJ)

equation of shear forces BY Jj J7

bending moment 25 %H

equation of bending moment =5 % 5 &
bending moment diagram 25 % [

pure bending 41175 i

Transverse bending #7725 i

plane cross-section hypothesis [ fF i%
hypothesis of uniaxial stress FLl Y ) 15
neutral surface " 12

neutral axis 4%

bending normal stress 25 i 1IE 5 /)

section modulus HT# AL 1 R AL

bending shear stress %5 1] 3 /)
constant-strength beam; fully stressed beams 25 5 J& 4%
deflection $&illi, B/

angle of rotation #%ffi

slope %

curvature %

radius of curvature %1%

deflection curve &k

approximate differential equation of deflection ¢ th izl 70 77 12
flexural rigidity $125 NI

method of successive integrations FH4)vJ:

boundary condition /1 5t 4%
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continuity condition % 221 414

symmetry condition X i 41

method of superposition & ik

linear superposition £33 i

superposition of loads fij %3 il

superposition of rigidized structures WI{t3 0, AHS N
method of singular/discontinuity function %757 pf %%
boundary values 21 5

moment-area theorems [ 31

unsymmetric bending AXJFRZS

shear center 2 fiij 1.0

bending strain energy =5 il W 4% fE

Indeterminate Problems 8% 5E ] /R
statically determinate problem g n] it
statically indeterminate problem /AN 5g [n] i, EE &S )
degree of static indeterminacy FfFANE IR, EHERE IR
redundancy JU4, £4%
redundant restraint £ 4&XZJH
basic determinate system A # & &
force method /Ji%
equation of deformation compatibility 2% JE il 5 2
complementary equation #h 78 Jj &
thermal stress #5 J
coefficient of thermal expansion 2k &%
assembly stress B[N /)
residual stress FX 43N /)
thermal strain $1pY A%

eigenstrain FFAENY AR
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Stress States B JPR7
state of stress A JJIR 2
damage mechanisms AR
stress state of a point — AN SRS
transformation of stresses [ /] 48 i
principal stresses 15 /)
principal axes 4, =771
stress circle 1 Jj
Mohr’s Circle 5&/K
state of biaxial stress - [f] I J7 R 2
state of plane stress [ M. SR A&
state of triaxial stress =%l (4% N IJPRE
triaxial stress = [r] N /)
experimental stress analysis SZ46 5 3 73 #r
volumetric strain energy density AR W AF g 25 &
distortional strain energy density W45 G % &
volumetric strain A& A%
decomposition of stress tensor 1. 75K &4 fif

transformation of strain W AxA% 1

Strength Theory IREEHS
strength condition 5% 44
equivalent stress {45 /)
maximum tensile stress theory i K7 2y # i%:
maximum tensile strain theory iz K47 W 48 #1 i
maximum shear stress theory #z K ¥ %
maximum distortion energy theory #x KA%AEFE IS
Mohr theory of failure %/ 5if & B i

measurements of strain [ A= &
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strain gauge MAR T}

strain rosette A4t

three-element rectangular rosette =4 & ff1 NV AX 1t
three-element delta rosette — il %5 #f1 W A8 4%

full bridge 4=#rie2kis:

half bridge }-#r &7k

bridge balancing FaHF P-4

compensating block #Mzbk

Combined Loadings &%,
eccentric tension /L F7 i
eccentric compression L s 4

core of cross-sections #¥ [ %L

Stability of Columns EFfFEaE
buckling J i
stability condition £ 5 441
Euler’s formula KXz 2
critical load I %t
critical stress Iifsi 741 /)
equivalent length A, ARAKREE
coefficient of equivalent length /& X%k
slenderness ratio (AT FefE K4 Lt
long columns K225 AT
intermediate columns 1 ZZEEAT
short columns /N2 JEFT
safety factor of stability £ & 245 K%
discount factor of stability #7312 4> K%k
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Energy Methods BER 1%
strain energy AR fiE
strain energy density WA it % &
modulus of resilience [F3#ifH &
modulus of toughness 7] & #5 &
principle of work and energy I fig B 2% i B
Castigliano’s theorem <[ & #
reciprocal theorem of displacement; Maxwell’s reciprocal theorem £/ #% 5 2% 52 Ff
method of dummy, method of virtual forces & 777k
method of unit dummy load ¥4y J77%:

Dynamic Loading #aifiisk,
impact load iy
dynamic load Zij 4%
constant acceleration 5%
constant rotation %5 ffj 3 4 )
horizontal impact 7K-F-ydi
vertical impact ' H bl
statically equivalent load ) 25250 4%
dynamic load factor zjfuf 524X

Cyclic Loading and Fatigue AZZS 7&K % 5
cyclic/alternate load A2 A% fuf %,
cyclic stress ZZAZ N )y, fEIAN. )
fatigue failure I 75 %%
stress amplitude 1 771
stress scope W jiE
cycle characteristics G451
symmetric cycling S FRIEIR

Page 13 of 14



CM
mi@seu.edu.cn

unsymmetric cycling 3EXJ ARG IR

pulse cycling ki iE A

fatigue life J% 57 % fiv

stress-life diagram ¥ Jj-Zi iy ik, S-N £k
endurance limit 7% 55 1% fi

fatigue strength 4% 57 #R &

surface roughness 2 [ fH B &

surface strength 2 [fii 7 &
equal-amplitude fatigue 2%EJ% 75
fatigue strength condition % 57 i i 414
fatigue factor of safety % 57 2 4= R %k
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