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Abstract

In the field of body design, the body mainly adopts integral design, which takes almost all of tor-
sion and bending load. Meanwhile, the body mode can influence directly some key indicators of
car body, such as NVH performance and so on. Therefore, it is significant for improving the per-
formance of the white body to study the application of structural adhesive and the effect of struc-
tural adhesive on body mode. This paper first took a modal test on the white body. Then, a modal
test on the white body after gelatinizing the typical areas of body was taken. Finally, the influence
of body modes was explored by comparing the three kinds of glue solution.
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Figure 1. Typical application position of structural adhesive on automobile body
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Figure 2. Coating position of structural adhesive on welded part of rearwall sidecover
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Figure 3. Coating position of structural adhesive on car body side and A/B pillar reinforcement plate
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Figure 4. Coating position of structural adhesive on dash panel, boom and front beam
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Figure 5. Coating position of structural adhesive onrear floor, rear frame, front side door, doorsill and transom piece
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Figure 6. Modal test analysis process of white body
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Figure 7. Position of excitation point in modal test of automobile white body
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Figure 8. First-order vibration mode of white body: (a) 1#; (b) 2#; (c) 3#
E 8. AXES—MREL: (a) I#; (b)2#; (o) 3#

DOI: 10.12677/met.2019.81003 21 Wbk TR S H A


https://doi.org/10.12677/met.2019.81003

&S 5

KO R IS IIRE R, =M A4 B RIS BRI THESS AT, W LURHL 2# 8 42 B BT 1A
5 1, W G B AR R T THE R NI 5 R A2 B AR, T 3# A2 A dme s, RN N T 28k}
B nsE T A SRR X IR .

Figure 9. Second-order vibration mode of white body: (a) 1#; (b) 2#; (c) 3#
9. BESZMREL: (a) 1#; (b)2#; (o) 3#
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Figure 10. Third-order vibration mode of white body: (a) 1#; (b) 2#; (c) 3#
10. BES=MIREL: (a) 1#; (b)2#; (c)3#
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Figure 11. Fourth-order vibration mode of white body: (a) 1#; (b) 2#; (c) 3#
11. BESVUMIREL: (a) 14; (b) 2#; (c) 3#
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Figure 12. Fifth-order vibration mode of white body: (a) 1#; (b) 2#; (c) 3#
12. BESHEMIRE: (a) 1#; (b)2#; (c) 3#
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Table 1. Results of automobile white body modal test
* 1L AEAFSRERSURER

2H(HE IR 1#
T PRIE AR

5% (Hz) FHJE L A% (Hz) FHJE L
1 Thiag A e 2 i 39.36 1.34% 36.60 1.48%
2 JE I THESZ LA 41.69 0.97% 40.71 1.21%
3 BENPIRAES + TGS 50.18 0.81% 49.75 1.36%
4 BN + RS 55.15 1.27% 52.69 2.08%
5 B —p i 56.88 0.56% 54.16 1.83%

I AR S IR AR A L R DUREL, AN SS R RT ASR i — B & T AR SR AR . I el T
iR TT RSB A S EEEINA R, HZX A S RIERTHECR, Bk BT . W TR
RS EE R, 7T DUA LR HE A 4 5 PR LE BA B W 2 (AR 38 AL T R 4 S R JE Bl K v 1 2 f5 (58
TLTAREAS), DRI RS 12 2 B AR R IST OB =y T AT B A %5

5. &ig

D) RGBSR, M7 UM 2R, 05 % S e R PR A R B T T Y
B, R I RS 1 [ IS T e AR ) SR B IR AT AR A IR, DR A 1% DX 7 AT A

2) AESEES R, HEBBEOEGRBSMFR N 5N BIRA ZE, PR & 2T DU
PAAESEIR . SI AN TG R B AN R B A VT R R R R T BE T AR R

3)K SR F 0 TN 45K 2 ¥ 7 W] DA P 2 B A IR 3T | Hz~3 Hz ih

B O

AR i [ 5% [ AR} 7 2 82 (51505 139) SCHF o 1138 IR b9l TS8R0 40 oA A PR 24 W) Al B K2R
2 By S Vvt 3 [ R R SR

SEEk

(11 4806, SKIRZL, 3L, &5 A% 5 LW E 5 IR0 Le b K3 1122 P (0], AL T, 2014(8): 40-44.

(2] Kk, IR0, F S ERBESTEHIEOR[T]. ABHLS R, 2018(1): 76-77

3] BRI REELRPNAAEGESNETNI]. BERAREHIR, 2016, 38(6): 50-53.

[4] GKALE, RESF, BrbeHE, & REBEREHRBRAS O ITINAEAR[T]. RZE LR, 2000(5): 37-40.

[S1 Razavi, S.M.J., Ayatollahi, M.R., Giv, A.N., et al. (2018) Single Lap Joints Bonded with Structural Adhesives Rein-
forced with a Mixture of Silica Nanoparticles and Multi Walled Carbon Nanotubes. International Journal of Adhesion
& Adhesives, 80, 76-86. https://doi.org/10.1016/j.ijadhadh.2017.10.007

[6] Ejaz, H., Mubashar, A., Ashcroft, .A., et al. (2018) Topology Optimisation of Adhesive Joints Using Non-Parametric
Methods. International Journal of Adhesion and Adhesives, 81, 1-10. https://doi.org/10.1016/j.ijjadhadh.2017.11.003

[7] Alia, C., Arenas, J.M., Ocafia, R., et al. (2013) Considerations for the Industrial Application of Structural Adhesive
Joints in the Aluminium-Composite Material Bonding. Composites Part B Engineering, 44, 417-423.

—

DOI: 10.12677/met.2019.81003 23 IR N EASE N


https://doi.org/10.12677/met.2019.81003
https://doi.org/10.1016/j.ijadhadh.2017.10.007
https://doi.org/10.1016/j.ijadhadh.2017.11.003

wES &

https://doi.org/10.1016/j.compositesb.2012.04.026

[8] Quini, J.G. and Marinucci, G. (2012) Polyurethane Structural Adhesives Applied in Automotive Composite Joints.
Materials Research, 15, 434-439. https://doi.org/10.1590/S1516-14392012005000042

[9] Pramanik, A., Basak, A.K., Dong, Y., et al. (2017) Joining of Carbon Fibre Reinforced Polymer (CFRP) Composites
and Aluminium Alloys—A Review. Composites Part A: Applied Science and Manufacturing, 101, 1-29.
https://doi.org/10.1016/j.compositesa.2017.06.007

Hans Y
PR R R

1. FTJFFAM T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
NHFIRHESSE: [ISSN], FAMIT] ISSN: 2167-6631, RIAE i
2. FTHFHIM B T http:/cnki.net/
Ao« B BRSCHREE” BEN, HIANSCEbRE, BRI

hEE S http://www.hanspub.org/Submission.aspx
HAPIMEFE : met@hanspub.org

DOI: 10.12677/met.2019.81003 24 IR N EASE N


https://doi.org/10.12677/met.2019.81003
https://doi.org/10.1016/j.compositesb.2012.04.026
https://doi.org/10.1590/S1516-14392012005000042
https://doi.org/10.1016/j.compositesa.2017.06.007
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:met@hanspub.org

	The Effect of Structural Adhesive on the Mode of White Body
	Abstract
	Keywords
	结构胶对白车身模态的影响
	摘  要
	关键词
	1. 引言
	2. 试验方案
	涂胶位置的确定

	3. 白车身模态试验
	4. 白车身模态试验结果分析
	5. 结论
	致  谢
	参考文献

