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Abstract: It is known that Body-in-White (BIW) structure significantly influences the vehicle perform-
ance, and vehicle body is the basis for its design. In a PMV conceptual design phase, the main frame struc-
ture was quickly divided into several joints and beam elements by means of parameterization technique. 49
kinds of bilaterally symmetrical joints and beams were locally treated as rigid. The sensitivity of torsional

stiffness, bending stiffness., and rear torsional modal to each locked rigid structure was analyzed and
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ranked. The relative sensitivities of the structures, such as BEAM_ D-PLR_LWR, BEAM_ ROOF_RR,
and RAIL_RR on the torsional stiffness were more than 5%, while the relative sensitivity of the struc-
tures, such as FLOOR_RR_CB_FRT, RAIL_CTR, and RAIL_RR on the bending stiffness was more than
4%. The torsional stiffness was increased by 9. 0% , the bending stiffness was increased by 4. 8%, and the

rear torsional modal was increased by 2. 0% by means of structure and thickness optimization, structural

thinning and reduction, and processing improvement for sensitive structure. On the other hand, the mass

of BIW was obviously not increased.

Key words: parameterized design; sensitivity analysis; structure rigidization; joint; beam element
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Fig.3 The influence of structures on torsional stiffness, bending stiffness and rear torsional mode
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Fig. 4 The relative sensitivity of torsional stiffness, bending stiffness and rear torsional mode
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Fig. 6 D-Pillar_UPR stiffness structure improvement
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Tab.1 Optimization strategies and performance improvement
Jo i 5% W1 i) J5 R
FiEa ZES WREM TR OFFSEME/ SR ST/ SURBIT R ST T
/kg /% (Nemedeg ') /% (Nem-edeg ! /% /Hz /%

JR bR — 340.9 — 12 348.01 — 10 720. 66 — 25.91 —
BEAM_D-PLR_LWR JINJE 0.2 mm +0.2 0. 06 12 429.01 0. 66 10 764.76 0.41 - —
BEAM_D-PLR-UPR FEATRY KA +0.01 0. 00 12 349. 64 0.13 10 775.19 0.51 - —

RAIL_CTR_RR j;;]ujzz()iozr:; 42,9  0.85 12683.57 2.72  10993.57  2.55 — -
REAR_GATE_WEB Eihhn v 3 mm +0.3 0.09 12 349.75 0.14 10 780. 42 0.56 — -
FLOOR_RR_CB_FRT SR 0. 2 mm +0.6 0.18 12 426.91 0. 64 10 814. 49 0. 88 - —
BEAM_ROOF_RR_HEADER JNJE 0. 2 mm +0.4 0.12 12 494,67 1.19 10 764.76 0.41 — —
FLOOR_RR_CB_RR JNJE 0. 2 mm +0.4 0.12 12 377.64 0.24 10 769. 98 0. 46 — —
LIONSFOOT P31 A 21 +2.8  0.82 12 805.39  3.70 10 961.06 2.24 — —
BEAM_ROOFBOW Jirgyc] —0.5 —0.15 12 348.01 0. 00 10 719. 95 0. 00 — —
FRONT_BEAM T2 8 —1.7 —0.41 12 357.68 0. 00 10 720. 00 0. 00 — —
RADIATOR_SUP_UPR Y 0. 2 mm —0.7 —0.21 12357.68 0.00  10720.00  0.00 — —
RADIATOR_SUP _LWR W 0. 2 mm —0.5 —0.15 12357.68  0.00  10720.00  0.00 — —
RADIATOR_SUP_SIDE Y 0. 2 mm —0.6 —0.18 12 357.68 0. 00 10 720. 00 0. 00 - —
SHOT_GUN I 0. 4 mm —1.9 —0.56 12335.45 —0.10 10711.78 —0.08 — —
A—PLR_LWR Y 0. 2 mm —1.7 —0.50 12 332.01 —0.13 10 710.67 —0.09 - —
TOTAL - 0 0 13 496. 68 9. 00 11 277. 89 4. 80 26. 44 2.04
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