Haals AW e M N S S - S G S B = == ) Vol. 44,No. 4
2017 & 4 A Journal of Hunan University(Natural Sciences) Apr. 2017

NXEHRS:1674-2974(2017)04-0001-08 DOI:10.16339/j.cnki.hdxbzkb.2017.04.001

ERFEALEXMUCEREERES SRR LRI A

AT R L AL ART L R e A
CLOIRERE BERRRS: 5 TR R 0D 410082;2. WIRIR: VO IR IIE F R TS0 % |
WM K 410082:3. K LICERMAMAF K 404100

@ ZE:AH MSC/Nastran R KM TEBT A EQEGZRNERZHE KRR T R EH
Wede B 2N AR BRSO E ST AR EG TG, kf)ﬂ#%ﬂ;a;ikxﬂﬂ%m #9 T #K 9
BARAKALH 0. 79%. 3T e 5 A R R AR R4k Xk & § R Ak 69 ol s ﬂ‘ﬁ"fi‘%ff/)&l\.
17T AL, é*%%ﬂﬂ-zﬁ;@;#% B XA E G N & é/zﬁhﬁﬂﬂLk% R KR 4
B AEk ot & £ 5 0 AL R AT 4 kAL G A R AL S 0y 4R Jﬂnﬁkkl’dfﬁ'] AR
H . ik %] 4.684.vx%#ax.éﬁ&7w BB RERABELABX, FNT R E GRS &
T AR, B R T 4 Sk AL A A R B AR 4R St 64 SE R bk BB MR, A AR R Sk e AL
A R AR RS AR A T A H T S 49 R R

KBR:OF S MBEB L EGMERE £ H T ORI TRESH

ESES:U463. 82 XEFRERD A

Form Optimization of Crossbeam Joints

and its Application in Performance Improvement of Body in White
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Abstract: The body in white (BIW) stiffness and sensitivity of a commercial vehicle were calculated by
using MSC/Nastran software, and the contribution ratio of crucial module (such as closure panels, longi-
tudinal beam, and crossbeam) to bending and torsion stiffness were obtained. The analysis result showed
that the contribution ratio of the crossbeam module to torsion stiffness was obviously low, which was only
0.79%. The effect of the crossbeam joints form on the performance of BIW stiffness was analyzed, and the
joints form was also optimized. The results showed that joints form had greater influence on torsion stiff-
ness than that on bending stiffness, and the greatest BIW stiffness was obtained by using segmented joint.
With the optimized joint form, the contribution ratio of crossbeam module to torsion stiffness increased ob-

viously, which reached 4. 68%. Taking a similar vehicle as an example, the improvement of crossbeam and
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joints form enhanced the stiffness performance and reduced its weight. This demonstrates the validity and

generality of joints optimization to the performance improvement of vehicle stiffness, and provides a theo-

retical basis for the optimization design of crossbeam joints and the improvement of vehicle performance.

Key words: BIW; crossbeam joints; body torsion stiffness; body bending stiffness; sensitivity analysis
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Fig.2  The z directional displacement in bending condition
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Fig.3 The 2 directional displacement in torsion condition
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Tab.1 Relative sensitivity of bending and torsion stiffness
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Tab.2 Contribution ratio of crucial module

to bending and torsion stiffness %
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Fig. 7 Initial joints form of four rear floor crossbeams
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Tab.3 Effect of joints form of rear crossbeam on BIW stiffness
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Tab.4 Effect of joints form of stabilizer bar crossbeam on BIW stiffness
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Tab.7 Contribution ratio of crucial module to bending
and torsion stiffness after joints form optimized %
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Fig. 9 Initial joints form of three rear floor crossbeams
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Tab.8 Changes of BIW stiffness after optimized
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