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FORCES IN QUADRILATERAL ELEMENTS (QUAD4)Ww

HEr 21
ELEMENT -MEMBRANE FORCES- - BENDING MOMENTS- - TRANSVERSE SHEAR FORCES -+
ID FX FY FXY MX Y MXY Qx QY+

602 -1.160899E-03 -4.009183E-03 -1791155E-04 3.366361E-04 1.128299E-03 1.566039E-05
930 -5.861848E-04 -2.080700E-04 -1463822E-05 1.019779E-02 3.070274E-03 1.219589E-05
1003 "0.8T9444E-04 -20T0056E-04 -14B84153E-05 1.022926E-02 3.079722E-03 1.220807E-05
1351 -1.161298E-03 -4.01071BE-03 -1739926E-04 3.564115E-04 1.12B118E-03 1.557881E-05

-1.244953E-06 - 6.445895E-05+
-1.614551E-04 -6.605230E-07+
1.615245E-04 6.616178E-07
1.235728E-06 6.446483E-05+

.

WEr—22¢
ELEMENT - MEMBRANE FORCES- - BENDING MOMENTS - - TRANSVERSE SHEAR FORCES -«
D FX FY FXY MX MY MXY Qx Qv«

602 -4.111181E-06 -1446818E-05 -6208672E-07 1.837791E06 5.394002E-06 1.464975E07  -4.517688E-09 -2.566061E-07
930 -1.109132E-07 -1.549670E-058 5.668830E-06 1.770650E-06 3.719149E-07 1.194525E-06  -3.873345E-08 1.956026E-09:
1003 1.109116E-07 1.5497532E08 -5.668479E-06 -1.T7T0B05E-08 -3.719115E-07 -1.194502E-068 -3.873051E-08 1.956195E-09+
1351 4.111241E-06  1.446636E05 6.903910E-07 -1.837830E-06 -5.394026E-06 -1465078E-07 -4.817267E-09 -2.566087E-07+

HEr—23+
ELEMENT -MEMBRANE FORCES- -BENDING MOMENTS- - TRANSVERSE SHEAR FORCES -+
1D FX FY FXY MX MY XY Qx QY-
802 1682207E-06 6.507434E-06 -2129280E-05 1.262137E-06 5445801E-07 3937805E-07  -4.001571E-08  1.7883T1E-08«
930 T.782941E-06 4.097235E-06 7.946434E-07 -1.399333E-04 -4.202683E-05 -3.976673E-08 169087T7E-08  5.027688E-00«

1003 “T.782837E-06 -4 097262E-08 -7.946404E-07  1.599540E-04 4.202647E-05 5.976797TE-0S8 1.690752E-06  5.027391E-05+
1351 -1.682731E-06 -6.508726E-06 2.129262E05 -1.261893E-06 -8.440435E-07 -3.937303E-07 -4.001393E-08 1.794198E-08~
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3.2 RENIRER
RERIERERIT, BMES —AORE (BIHE) 2 EHRETE - EE LTHEET 5,
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BRE,— A IBEAME (1 NT1 N-mm) ZBFLTWED, FELERE (m X%
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DISPLACEMENT VECTOR:

PQINT IB: TYPE i | T2 T3 R1 R2 R3«

(XARER (YHAREN (ZFRER XEEYEE (YHEYEE (Z8EY @)
WEy—~2 1+

10003 G 2.727343E-08 |[2.935382E-05 | 7.368460E-14 -7.265397E-16 1.105079E-19 3.119182E-10«
WEy -2
10003 G -7.736339E-20 -T.265397E-16 -1.658626E-08 |[1.407487E-10| -1.948948E-14 2.173288E-22¢

wWE 723
10003 G 2.047069E-07 3.119182E-10 -3.908802E-20 2.172454E-22 1.286372E-19 |[2.735953E-09
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FA-1 Y¥EHEWAP=IN (WEIr—A 1) OL=OREGS (MPa)
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3.1 T8 EATDELE

(bh#g x4 o H# - Ferdinand Beer fi, Vector Mechanics for Engineers: Dynamics, 7th
edition (McGraw-Hill Education))

TROEROZTILC, MEOETHLEZE LIHEOZ T OB 2L, CHE S X
EEGTHZLEMALL,

Test Description

A 30kg block is dropped from a height of 2m onto the 10kg pan of a spring scale.

Assuming the impact to be perfectly plastic we will determine the deflection of the
pan.

Figure (i). Problem sketch.

.
” e
Block X

RBODY

[Esamenznns]
i I RBODY
1 Spring-Beam
. Pan
Ls R
e !j;_)_ring (Ks)
Fixed node
HIwmET v FEM &5 /v
Unit System: [mm, kg, ms]
Block Pan Spring
Young's modulus = 207 GPa Young's modulus = 207 GPa Ks= 20 kN
Materials : ; - ) . ot
properties: Poisson's ratio = 0.29 Poisson's ratio = 0.29
Density = 60 kg/m?® Density = 10 kg/m?
Geometric  1x1(mxm) 2 % 2(mom) -z
properties:  5,=0.5m h,=0.25m =0
Loadings: g=98lm/s g=981m/s’
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Hypothesis and Modeling Notes

The pan and the block are assumed to be two rigid bodies. They are modeled using
solid elements. Boundary conditions are applied to maintain the motion of the pan

and the block in the Y-direction.

Since the impact is an inelastic one, a contact is defined between the pan and the
block. Contact type 34, which is a non-symmetric node-to-segment contact, and
separation stress (SEPSTR) option are used.

Results

Output

VPS Reference

% Error

Displacement of the pan Case N°1 |

Y(m) |

0.2304 0.225

2.40%

SCHME (O MOESL) & O
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