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Length | L m mm 10° | mm 10°
Mass m M kg t (tonne) 10° | kg 1
Time t T 5 s 1 | ms 10°
Temperature | T degrees K K 10K 1
Work, Energy | W, E MLT2 J=Nm=W-.s }| mJ 1000 ) 1
Acceleration | a o m-s? mm - 5 10° | mm .+ ms? 10°
Area A Lz m? mm? 10% § mm? 10°
Frequency f T! Hz=s" Hz=s" 1 | ms’ 10°
Velocity v LT me-s? mm*s’ 10° | mm+ms’ 1
Volume v L m? mm?* 10° | mm? 10°
Angular o = rad - s?=s? rad - s?=5" 1 | rad » ms?*=ms* 10°
Acceleration

Angular (0] T rad«s'=s"' rad + s'=s" 1 | rad + ms'=ms"' 10
Velocity

Density p ML kg m* temm* 10" § kg » mm? 10°
Pressure, p, O, ML'T? Pa=N «m? MPa=N«mm* 10* | GPa=kN « mm?* 10
Stress, (e
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Modulus

Force F MLT= N=kg-m-+s?j| N 1 JkN 107
Moment M MLZT? N+m N+mm 10° | kN+mm 1
Stiffness c MT-2 N-m"’ N+mm”' 10-* | kN +mm’ 10°
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TYPES OF 1D ELEMENTS

Types Of ]l.D Elements:

Rod Bar Beam Pipe Axisymmetric shell
Tension/ All 6 dofs Same as bar Same as beam. - Uz . Ry (1,3,5)
compression (and |U , U , Uz ,R_,R | butalsosupport Except it has | Z- axis of symmetry, X as
Torque for some . R, (123456) unsymmetric internal non radial axis.
software) Applicable for sections i.e. zZero diameter For objects symmeitric
Ux 2 Ftx (14) symmetric ¢/s shear center and about the axis of
warpage rotation and subjected
fo the axisymmetric
boundary conditions.
Tension Shaft subjected Same as bar Piping systems, Thin shell pressure
compression to multiaxial % Structural vessels, cylindrical,
members (truss), loading, for unsymmetric analysis conical objects etc.
Shafts subjected bolted, welded c/s
to Torque, joints,
Connection connection
elements elements

: : . : 18
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@ bart.fem - HyperWorks Solver View = [m] X J 4 ! y
i : : Analysis’ > ‘OptiStruct
Solver: | optistruct 2017.2_win64.exe 1 % =1
=
Input file: bar1.fem Job completed :
1
Run command:.../hwsolver.tcl -solver OS -screen .../bari.fem -analysis -optskip :
Message log: Optimization summary: Graph :l H M _|_L|- ( fe m) X‘I 7O:| E
Messages for the job: ;!ration Subcase Variable Grid/Elem 1D Value : A =1
0 1 MaxDisp 11_Y -137.368 1 ='S, run OpthhS oS
ANALYSIS COMPLETED. 1 I ., A_I EH
i " ‘analysis’ 415,
|
|
< > ,(:) .S; ] .EEl Eil
Run summary' ptl tl’u Ct =
Contains trade secrets of Altair Engineering, Inc. ** }Find: "
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Figure 16. TYPE =T1
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2.21 Figure P2.21a shows a uniform beam subject to a lin-
early increasing distributed load. As depicted in Fig. P2.21b,
deflection y (m) can be computed with

L
120EIL

P D 2 Tl

where £ = the modulus of elasticity and / = the moment of

inertia (m*). Employ this equation and calculus to generate
MATLAB plots of the following quantities versus distance
along the beam:

(a) displacement (y),

(b) slope [6(x) = dy/dx],

Yo

777777,

L
(@)

L
max = y(—= = 268.328) = 0.515 cm
Yo =Y
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() moment [M(x) = Efdzyfd_sz,

(d) shear [V (x) = Eld®y/dx?], and

(e) loading [w(x) = —Eld*y/dx*].

Use the following parameters for your computation:
L =600 cm, E =50,000 kN/cm’ [ =30,000 cm’
wy = 2.5 kIN/em, and Ax = 10 ecm. Employ the subplot

L = 6000 mm

E = 500,000 MPa

| = 300,000,000 mm#*
W,=2500N/mm

Beam section: ROD (Radius: 139.8 mm)
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- L1 = 4500 mm —
- L2 =1200 mm

= : alloy steel
-E =210 GPa
-v=0.28

= & OF3: 200kN
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