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Abstract

The purpose of Abaqus mass scaling is to reduce or save calculation time. The main performance
is that in the process of solving the explicit dynamics, it takes longer time for the computer to op-
erate in one second or a few seconds in practice, which cannot meet the needs of actual engineer-
ing or research. Sometimes the quality of the research object can be appropriately expanded to
reduce the time of computer operation and calculation. This paper presents the significance of
quality scaling and evaluates the correctness of the results through simple examples. The range of
mass scaling and related settings is also introduced.
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Figure 1. Boundary conditions and load application

1. AR FHSHEHREM

Job: Job-no-scale  Status: Completed

Total CcPU Stable Kinetic Total
Step  Increment Time Time Tsl:l: Time Inc Energy Energy
1 379512 0.16 87.8 016  4.21288e-07  0.0011792 2707.3
1 403479 0.17 933 017  4.21288e-07  0.00128746 324057
1 427447 0.18 98.9 018  4.21288e-07  0.00110954 383254
1 451414 0.19 1044 019  4.21288e-07  0.00118108 4485.06
1 475381 0.2 110 0.2 4.21288e-07  0.00116176 5198.19

Figure 2. Output value without mass scaling

2. REREHNTHHELE

Job: Job-scale Status: Completed

step | nt  Total cPU Step Stable Kinetic Total
Time Time Time Time Inc Energy Energy
1 37983 0.16 8.9 0.16 4.21319e-06 0.117116 127.431
1 40355 0.170003 9.4 0.170003 4.21319e-06 0.117004 159.872
1 42726 0.180002 10 0.180002 4.21319e-06 0.117038 198.513
1 45097 0.19 105 0.19 4.21319e-06 0.117024 244.041
1 47469 0.2 mna 0.2 4.21319e-06 0.117023 296.605

Figure 3. Output value with mass scaling
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JUTFEA. SRMERE 7, BEARFRIBOK 0.555/0.4 = 1.3875 1%, HARFRIK 1.750/0.5 =3.5 {5 )5, W A2k
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_Deformed Var: U Deformation Scale Factor: +1.000e+00 v

Figure 4. Stress nephogram without mass scaling

E 4. TREHEN THRAIZE

ODB: Job-scale.odb  Abagus/Explicit 6.14-4  Mon Jan 30

Step: Step-1 .
Increment  47469: Step Time = 0,2000
Primary Var: 5, Mises

Figure 5. Stress nephogram with mass scaling
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Figure 6. Change curve of displacement and force at reference point (before magnification)
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Figure 7. Change curve of displacement and force at reference point (after magnification)
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Figure 8. Curve of time and energy
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