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Static and Dynamic Analysis for 3Axis Articulated Robot for Gantry System
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Table 1 Velocity Calculation of Axes

No Motor GEAR ] Reduction | Axis RPM
(RPM) Reduction Ratio | Ratio (RPM)

R1 aixs 1000~3500 | 55/107 1/59 8.7~30.5

B axis 1000~3500 | 55/107 1/89 5.8~20.2

R2 axis 1000~3500 | 55/107 1/59 8.7~30.5

Fig. 2 Initial Position and Motion Simulation of the 3Axis Robot

4

Fig.3& 3% 23 A By o)A 3 A 1Z0] el E3
gz olt), 3 Table 2= AlE 0] 4

S A=t

W A 23] H7ke

newton-meter

| —1axis_torque |

100.0
50.0 /\ /\[\
-50.0 \/
-100.0
0.0 1.0 20 30 40
Analysis: Robot Time (sec)

Fig. 3 Torque Graph for 1Axis

Table 2 Rotation Angle and Maximum Torque of Axes

Rotation Angle | Torque Time
R1 axis -540.68° 24.38(Nm)
B axis 81° 305.01(Nm) 2.97(sec)
R2 axis -540.68° 0.24(Nm)

Fig. 4 Simulationand T
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Table 3 Rotation Angle of Axis and Maximum Torque

No Rotation Angle | Torgue Time

R1 Axis | 1 | 18.3° 31.46(Nm) 0.1(sec)

Rotation | 2 | 667.95° 30.43(Nm) 6.75(sec)

B Axis 1| 95° 317.14(Nm) 1.0(sec)

Rotation | 2 | -95° 313.53(Nm) 2.75(sec)

R2 Axis 1| 18.3° 23.03(Nm) 1.0(sec)

Rotation | 2 | 667.95° 22.98(Nm) 6.75(sec)
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Fig. 5 3D Model for FEM
Table 4 Material Data

Material FCD45

Young's Modulus 165 GPa

Poisson’'s Ratio 0.32

Density 7180 kg/m?®

Yield Stress 280 MPa
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Fig. 6 FEM for the 3Axis Robot
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Table 5 Data for FEM

Node 531724

Element 315202

Restriction A H B 1
Condition Gantryst 172 ¥ 3= el = 7
Application Load | Gripper -2} -Y1}-&F . = 980N 2] Force
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Fig. 7 Analysis Results of the 3Axis Robot

Table 6 Analysis Results

Application Load Analysis Consequence

Type Position Force[N] I[Dr:]sr%acement [Sﬁ/lr%s%

Initial Shape | SHPPET | 980 000287 1445

Max Torque %Ae‘;igﬁ | 1694.5 0.0413 20.9

55 Rotation | Adneaion | 176118 | 004741 | 2936
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