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Improving static rigidity of compact LM block
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"Daegu Future Automobile Industry Innovation Academy
“Dept. of Mechanical Engineering, Keimyung University
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(¥ 1] THK it HSR-15R

[3 2] Mechanical properties of SCM420(H)[5]

SCM420(H)
Tensile strength 765 MPa
Yield strength 450 MPa
Elastic Modulus 210 GPa
Poisson’s ratio 029
Elongation at break 14% min
Hardness, Brinell 137
Density 7700 kg/m®
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[Z29 2] 3D modeling of LM Block
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[3 3] Conditions by type

TYPE 1 A5E W7 (SCrd20 QT, SNCM420 QT)
TYPE 2 P& W74 (Fillet H-o1, Y o] W3}
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[ 4] Mechanical properties of TYPE 1 materials[8-9]

SCr420 SNCM420
QT(Low temp) QT(Low temp)
Tensile strength 1,225 MPa 1,009 MPa
Yield strength 882 MPa 902 MPa
Elastic Modulus 206 GPa 208 GPa
Poisson’s ratio 0.29 0.29
Elongation at break 15% 16%
Hardness, Brinell 370 293 - 375
Density 780 kg/m® 7830 kg/m®

[2¥ 3] LM block dimention change condition
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[2¥ 4] Boundary and load conditions simulating LM block under load
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[¥# 5] Analysis data by type

Von-Mises
Principal Stress Displacement
stress Safety factor
[MPa] [mm]
[MPa]
Reference
121.00 122.97 0.004674 3.66
Model
TYPE 1 A
- 121.00 122.97 0.004783 717
(SCr420 Q.T)
TYPE 1 B
(SNCM420 121.00 122.97 0.004734 7.34
QT
TYPE 2 A
N 109.72 133.73 0.004375 3.36
(Fillet)
TYPE 2 B
R 98.32 9%6.11 0.004032 458
(1.8mm)
TYPE 3 104.84 114.43 0.0038584 7.88
3 A
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Won Mises stress (element's nodes values).!
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[28 5] Von-Mises stress analysis results by type (From the top, Reference Model, TYPE 1_A, TYPE 1_B, TYPE 2_A, TYPE 2 B, TYPE 3)

TYPE 2 B¢} %3+t TYPE 59 Ay+= [ 7]9F 2t}

[ 6] Improvement rate for each type

Safety Factor W& [%]

Reference Model 3.66 -
TYPE 1_A 717 9%.90
TYPE 1 B 7.34 100.55
TYPE 2 A 3.36 -820
TYPE 2 B 458 2514

TYPE 3 7.88 115.30

[ 7] TYPE 4, TYPE 5 analysis result

Von-Mis  Principal ~ Displace
P i Safety Na&

factor [%]

es stress Stress ment
[MPa] [MPa] [mm]

TYPE 4 98.32 96.11 0.004034 9.17 150.55
TYPE 5 98.32 96.11 0.004783 897 145.08
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