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We have established a linear FEA technique to estimate yield strength but we
are struggling to develop a nonlinear FEA technique to estimate fracture
strength. First, we did a tensile test and a bending test, and we considered to
select a method to estimate the fracture strength of the bending test piece.
This result was applied to the FEA of knuckle steering. And we found we could
estimate fracture strength very accurately.
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Table 1 Mechanical properties of HNM material

00 (HB) OI(ZI\(ZOPD:;\)D 0 '(]MDPE) 0 oo@)
HNM380 17000 2300 0 38000 O 1800
HNM450 | 1430 207 29001 0 4500 0 1200
HNMS00 | 17001235 340000 50001 00 800
HNMB00 | 2010 262 26200 0 60001 O 400
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Fig. 1 Stress-Strain curves by tensile test
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Fig. 2 Elongation and tensile strength of test piece with casting
surface
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Fig. 3 Method of bending test
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Fig. 4 Result of bending test
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Fig. 5 Analysis model of bending test
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Fig. 6 An example of FEA result (strain contour)
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Fig. 7 Result of bending test

® CDoooooooooo

o.0oooooo

oooboooouoobooooobobooooooo
ooobooboooooooouoobooooobooooo
oooboobooooobooouooboboooooooo
oooooboooboobooooomooooooon
oooooooooooooooboooooooooon
ogooooooooboooooboobooouoboboobooo
ooobooooooboooooboooooooon
OO0DOODOHNM4S0O DD OO0 Oooooo0.2%00
oopDooobool4boonoooobooboooon
00000000 DLO00DDLDU0O0DDLDUO0OFEADODDOOD
oogogolzekNOOOoooooooooooooo
ogooo

ogooobooooooooooooobooo
Fig. 8 Analysis model of knuckle steering
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Fig. 9 Analysis result (Mises stress contour)
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Fig. 10 Fracture point
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Fig. 11 Load-Displacement of bench test
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Fig. 12 Result of nonlinear static analysis
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Fig. 13 Load-Displacement of bench test and FEA
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Table 2 Accuracy of nonlinear static analysis

FEAO OO OO gooooo oo
oooo 25.1kN 26.2kN 4.2%
oooo 15.0mm 14.3mm 4.9%
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