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Analysis of vehicle progress before and after a collision using
simulation
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Abstract Vehicle engineering analysis in the event of an accident caused by a car built on mechanical
design has not been investigated in-depth but relies on the subjective experience knowledge of the
investigator. This study analyzed the correlation between the speed, progress, steering, and braking
before impact, which is consistent with the final stop position, by drawing a site situation chart using
the CAD (CAD) program and repeating 250 crashes using the PC-Crash program. The following situations
were investigated: lower impact velocity; greater impact speed of the vehicle, which is not affected
significantly by the departure angle: higher vehicle speed, such as the effective impact velocity, after the
impact; higher vehicle speed; and lower vehicle speed. (Ed note: I am unsure what you are saying here.
It appears contradictory and not a complete sentence. Please check the changes.)The simulation results
of this study identified the process of returning to the magnetic progression lane after recognizing the
opposite porter while Mighty was carried out on the uphill left-curve section in a position that crossed
the center line, and the collision of the porter's front left side, pushing the porter in the right diagonal

direction and making the front stop towards approximately 11 o'clock.
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Fig. 1. Porter alignment is right-curve, and Mighty is
left-curve
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Fig. 2. Final position diagram of both vehicles

Fig. 3. Scattering identified in the left front wheel
area of Porter
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Fig. 4. Actual measurement of curved radius of
roadway
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Fig. 5. The distance from the position of the left
and rear wheels of the final location Mighty

Fig. 6. The distance between the left and right
wheels of Mighty final stop and Porter's
left and right wheels is about 2.6 meters

Fig. 7. Mighty left front folded and dislocated front
axle and tire deflated left front wheel

Fig. 8. There is no direct damage to the front or
right front of the potter



Fig. 9. Part of the cabin was cut for driver rescue
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Fig. 10. Collision Posture of Both Vehicles (2D)

Fig. 11. Move to Final Position After Collision (2D)
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Fig. 12. Initial Collision Position (3D)
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Fig. 13. Behaviour After Maximum (3D)

Fig. 14. Initial Collision Position (3D)
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Table 1. Start Values

Table 5. Values After Collision

Vehicle Porter Mighty Vehicle Porter Mighty
- - Velocity magnitude (v) [km/h] 30.12 17.49
Velocity magnitude (v) [km/h] 43.01 23.02
il sl 3 3 Heading angle [deg] 10.06 -179.78
Heading angle [deg] 10.06 -179.78 Velocity direction (8) [deg] -10.47 156.13
Velocity direction (8) [deg] 10.06 180.22 Yaw velocity [rad/s] 0.07 -0.02
Center of gravity x [ml 7.03 987 Center of gravity x [m] 7.93 9.87
- Center of gravity y [ml] -6.55 -4.93
Center of gravity y [m] -6.55 -4.93
Table 6. Sequences
Table 2. End Values Vehicle Porter| Mighty
Vehicle Porter Mighty REACTION Reaction time [sec] 0.50 | 0.50
Velocity magnitude (v) [km/h] 0.41 0.56 BRAKE LAG Threshold time [sec] 0.20 | 0.20
Heading angle [deg] 12.61 -174.79 BRAKE maximum stopping distance [m] 10.00 | 10.00
Velocity direction (8) [deg] -10.27 195.06 Axle 1, left 0.00 | 0.00
Center of ity x [m] 12.30 6.06 i 0.00
enter of gravity x [m Brake force [% Axle 1, right 0.00
Center of gravity y [m] -7.34 -4.94 Axle 2, left 0.00 | 0.00
Axle 2, right 0.00 | 0.00
mean brake acceleration [m/s’] 0.00 | 0.00
Table 3. Collision
Table 7. Porter Start Values
Vehicle Porter Mighty
Pre Impact vel. [km/h] 43.01 23.02 Vehicle Porter
N Velocity [km/h] 43.01 | 43.01
Velocity change (dV) lkm/hl 18.18 1023 Friction coefficient 0.80 0.80
Deformation depth [m] 0.44 0.24 Reaction time [sec] 0.50
EES [km/h] 2934 1633 BRAKE LAG Threshold time [sec] 0.20
" " BRAKE maximum stopping distance [m] 10.00 [ 620.00
Stiffness (N/ml 619.1 1103.3 BRAKE LAG Threshold time [sec] 0.20
Coefficient of restitution (e) 0.10 Axle 1, left 0.00 | 448.00
Separation speed [km/h] 48.0 Brake force [% Axl(le 1, rlig?t 0.00 22300
Friction coefficient (mu) 0.60 Axle 2, left 0.00 | 76.10
- Axle 2, right 0.00 76.10
Point of Impact x [m] 8.62 mean brake acceleration [m/s’] 0.00 | -7.07
Point of Impact y [m] -5.80 STEERING Steering time [s] 1.00
i Axle 1 6.44
Angle of contact plane (phi) [deg] -13.47 New steering angle
8 P P 8 3 [deg] Axle 2 0.00
Total Deformation Energy [J] 91559.09 Turning circle [m] 50.01
Impulse [Ns] 8917.77
Direction of impulse [deg] -134.43 Table 8. Mighty Start Values
Moment arm about C.G. [m] 0.03 0.28 Vehicle Mighty
PDOF (SAE) [deg] -35.51 -45.35 Velocity [km/h] 23.02 | 43.01
dV/EES 0.62 061 Friction coefficient 0.80 0.80
Reaction time [sec] 0.50
BRAKE LAG Threshold time [sec] 633.00
BRAKE maximum stopping distance [m] 10.00 [ 620.00
Table 4. Values Before Collision BRAKE LAG Threshold time [sec] 0.20
ol o Axle 1, left 25.84 | 448.00
Vehicle Porter Mighty Brake force [ Axle 1, right | 2584 | 293.00
0.
Velocity magnitude (v) [km/h] 43.01 23.02 Axle 2, left 25.84 | 76.10
- Axle 2, right 25.84 | 76.10
Heading angle [deg] 1006 179-78 mean brake acceleration [m/s’] -2.54 | -7.67
Velocity direction () [deg] 10.06 180.22 STEERING Steering time [s] 1.00 1.00
Yaw velocity [rad/s] 0.00 0.00 New steering Axle 1 17.39 | 6.44
Center of gravity x [m] 7.93 9.87 angle [deg] Axle 2 0.00 | 0.00
Center of gravity y [ml] -6.55 493 Turning circle [ml] 27.29 | 50.01
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