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Abstract

Based on the 6-DOF spindle-coupled road simulation test bench, a variety of suspension durability
test load cases were researched in this essay. The reasons why the suspension could not directly
be iterated via the vertical load in the vertical rebound load case were analyzed, then a method
was proposed that the vertical displacement of the bench can be used as the target signal to simu-
late the vertical rebound load case.

NESIR: EBE, B, KSR, BN ET N E AR S R I L) B AR ARG BT D). RS
#, 2022, 11(5): 1293-1300. DOI: 10.12677/m0s.2022.115121


http://www.hanspub.org/journal/mos
https://doi.org/10.12677/mos.2022.115121
https://doi.org/10.12677/mos.2022.115121
http://www.hanspub.org

ERY %

Keywords

Suspension, Road Simulate, Iteration, Durability Test

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|15

IRIEAEAT B R bR 2 BN A BE N80T, B 8 I B3R5 0 22 45 B o LE K (] BE LB S B MPER T,
AR F 5 P XIS A A SR X I oy B 57 a0, 51 B o7 SR Tl e & AT e 4z I
L 2 2 A RT SR BT 9T AR JC N EL 1]

BIRARG ANERE— MR =M AT I Se4Emmt A, CAE MR Hllit, wlin = &
ZEM AR =AM R B A IR ER R, SR8 RE RIS G 4Ll T 7 IR Bl . SRIEN
BINESR, RN AR, FESHE,  H T2 N T BT A AT LR A R b B .

SR 2 T B ALADLIN 2 H AT 65 SR8 i RE S B SEPRAT B DL IINTT i, T REREAREALL 22 4
FEANF B AT B R BTS2 [ 2 AT [2] . ASCRAR O B S E BN B % . i G fE. 6%
WA ST R e ST i A T BLEAT A R0 A

2. NEHEHBSERRNREH A

ARSI F AR 1 #5  MTS 329PC AL/S B FERAR & T R0 Ia L, &) 1o B0 ok ol 72 2 4l
S BRSNS H HEE IR R IR aE s dl R ae v . DI SR, 12 I R SRUI R B A AT ) e 4 4
ML AR U, AMEL e, RSN, IR E A SIS I PRESAEE LA . WIS Y
MNFRGHB(—AT RGE A ), RIBRIX RAFE AT RIGACE, BCE M5 14 ZERa4E
BT, FCE WA 12 et ERZEARGHH TN, BCE VYA AT AT, FESHL
#* 1.

Table 1. Equipment parameters of 6-DOF spindle-coupled road simulation test bench
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Figure 1. MTS 329PC 6-DOF spindle-coupled road simulation
test bench
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Figure 2. Constraint reaction fixtures
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Figure 3. BIW fixed fixtures
3. AESEEIR

DOI: 10.12677/m0s.2022.115121 1295 R ()


https://doi.org/10.12677/mos.2022.115121

ERY %

BT YRRy B AR SR Z R ) TR 5 75 2K, W LA B 22 (R 2 7 i A B e £ FLALE L Y
RN RE R, SN RS SRR A Bt S5 (SR A o R B IR 2R A e T B2 R, W
Bh = ARbRit AT 2 AL BN, —RENL TR A B IR ZEAE 2 mm 2. S MEE T AU ER S
FESMHE, Wi 3, wmikidfRd, AESEREAZ. s E LR E TR R S A4S
WRERENIE, TSR DL, RIS Al Xt (3 4 SRR 4% 24 B 4 5 M B SUR R 5 34T 5 1% o

4. BEREHIFE(3]

o A AL T TE IS R AR AR b B R A IR R E H B S, k3%
HIHARTE G 48 B 5 HbRME 5 RIUIR AN SO, e R IR SO T AR RS . MTS A =] H
) RPC (Remote Parameter Control L2 E =Ml FAR, v LY BARME 5 538 L 1w RAE 5 2E4T A Wi th
i, REBIGHER, AWHEIEGRRIES, G50 NAE S LREL BirES. 4mpESHE
P55 0 B AL R Gl B R LRI, i e — P MIKEN1E 5 A U IR SO, BRI AT E AR SO AT
Mif AR RS SR B R R AR AT

1) XEHWES, HTHIRELH.

2) BUEE—ANBENL S S IR, TG R G R A

3) T — B IREE T IR

4) IHHEBmPORE . HATIRSMEIE.

5) tHHE N — B IKANE 5 IR

6) HEIENLFE 3)~5).

7) IRAREE R ER, AR RRIKE S

G LR8I H AR L (H TR A % 1% ) AT 43 Dy S A B THD T 450 B 1E 5% 3% T

1) SRS T

SEAY I T T 00 1 800 MRS 3 (R A B TR 3R AT, — MBS s . b, izl . PEpik.
ORI 2655 . TEXT BRI T A FERT, PTARYE 2000 o e et Bl EAT TR, P 2 15 B 2

1. M) Fz Bodi: 5 ) 3 10 s KR E — AN B A RS AT (1 3 £, FLHIT Ja 6 1 1) £5di IR 2 a4
FEABL, A — AL 22 o [ B [ 14 YR WA 7 A5 i S Tk 58 ()R W 75 el L A DG 1k o

2. — MBI REE IS T N S EE . I R . R 2R AR E i R N AR . X R 2 TR A L
T8 BA A DG, BRI AT DA FH AR S P AT % 1 5 A £ o sS40 70 v RO er B0 A0 e s, 2
] Fz 5 Mx J7 [ 80E HAT sk OGP, Jh0a Fx 5 My, Mz J7 [ 80E BAT skl o6k . B bR Fz 50k s
EfES.

X HRE U B TR SE R, 3B TR AT — s P IR AR A B, L SRR R, Hetn e AR
TR BRI bR B AR . B AL bR R B AR B B RV 2 B o B R g
9, XEAEIR. TR —4 EH s b m Lo A fTEe Fx. Py, Fz BARMS 5 5 5&m NS 51Xt
UL R A RTEE 7SN 9 J1(FX, Fy, Fz, Mx, My, Mz) RMS =455, WA 4. H 5. —RE%, “MHERES S5
PifES RMS iR ZLE 20% LN, 4045 Al #:52 .

2) 1E5ZE T

IR THLE) B ARG AT LAFE RPC BE Ncode B A, 7522V E RS, 1R L 2 i 5E — ik
R —RIEA 7 i, A7 il e d B2 6] . AR SCR A K E bR B IE S 24 /85
N BRI Dz, 3 28 MNEIE.

DOI: 10.12677/m0s.2022.115121 1296 e RSE TR


https://doi.org/10.12677/mos.2022.115121

TR %

X — RS
=2 , . LT
=1 M A hha R A
Z-O-\‘ / Mo A o i L AN A M \A
<V [t AN AR add V

o LSRR FE SV O NN SN I N
43 44 45 46 4.7 48 49 5.05.152535455565.75859
Time(secs)

FY-ip
20.00 A Al D Lot gttt AR A e
_2;1.0:‘ /“‘.L{/'\ VAN \‘:L/:I\“" A “’A:,/'f\‘:v‘! v"""kr«!ﬁ"’” WAY ;‘ W AT
-2.0,

30— i i i
43 44 45 46 4.7 48 49 5.0 5.1 52 535455565.75859
Time(secs)

FZ_io ‘ o )

{ A NooA f\ \ A~ I\ ,f i\ b
= [N .I\ VAN ‘\ f’ '\ AlY ,.‘)"\
5 5-;; '\//"‘ \\ I/\’ (WATRN AV Vﬂ, / J\/ ; \/‘ \ / }\/\I »/ \‘/ v ’ \\,’," \:Il:l \

43 4.4 45 46 4.7 4.8 49 5.0 5.1 5.2 53 54 55 56 5.7 5859
Time(secs)
Figure 4. Target signals versus response signals
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Figure 5. RMS error curve of WFT
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Figure 6. Lateral load case iteration and RMS results of left front wheel
& 6. ZiEMiE TRER KR RMS RELR
; =~ 804
LFFLs T T =gk —LFFX
10 ‘ ‘ 5 \ 70 = RF FX
25
; ol ©60
g0 S
-5l =0
1053 4 5 6 7 8 910111213141516171819202122 040
RFEM Time(secs) _
15\,.,v_”.<..,._,.,230-
10 | ‘ == L VA \ b
£ 5 | | ‘ ‘ S20
z o | _x=
=~ 4 10
_5- -

102"3"4"5'6'7'8'9'10'111213141516'1'7’18’1’9’20'2’1’2’2' 1 2 3 4. 5 6 7 8 9 10
Time(secs) Iteration Number

Figure 7. Longitudinal load case iteration and RMS results of front wheel
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Figure 8. Front wheel stabilizer bar load case iteration and RMS results
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Figure 9. Brake load case iteration and RMS results of left front wheel
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Figure 10. Fz result of the iteration with the load as the target
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Figure 11. Fz result of the iteration with the displacement as the target

B 11 DA BiRETIAN Fz 45

TRERECE A BARESA—F, BB T 39 T HRIRES, PRSI AE— . FESERRIEACH R I,
¥ Fz GRS & F bR, BEAEIEACD BRI N, R TR ) IR E I AR R 218 . AR IR ARE

DOI: 10.12677/m0s.2022.115121 1299 e RSE TR


https://doi.org/10.12677/mos.2022.115121

ERY %

TRFF 0GIRZS, HARIGEAR Fz IR A I, DAL Fz 9 HAR TR, DL Fz 8
ARSI, 45 R 10.

BT, Sy ) B EGT SO R RS RS, ATEFE T Fz @i, el Dz @iE. ok
160G R T FH —DNER IR NFE, RBE/D Fz XN Dz 8, M4 Dz BRI, AR .
WIAIEER LA —/ NN T 1 MRE k, BB EE N HiriE S 5%, EEREBRERZEIEIE k, MR
Fz RBHE 55 BG5S WER, RATROENR. BRERwE 11, AREmvE Y, BA% Fz 1E 0G
REEFHUNTSh. FEERAE, KHXMIE, Fz ROEHE R REE MR Es2 A, Wk 11. T
1 — M R SR AT PIE ARG D%, BT DA A8 JRE I T M %3 H AN 52 52

6. &

AT BIRE IR AR A, BRI TT 7 228 A ) 22 AN [ 0 A AR
T, JFE R T SRR B # T OUER G AT BATIS AU R R A 0L, JFR I TR AL RS
PEN B bR e ST T, SRER R .

&E 3k

[1] TEHfh, AR, b5, 20, BRE. B THESEHRERE RGN AR T IEHREP]. REESHEAR,
2019(7): 70-72+120.

[2] FERQIE, HAEMR, TKIE, ERHE. FEERIERZ LT T[] IREEHR, 2013(6): 6-9.

[B] Xk, 2, DEJ78, MiEk. REBRL S IR ZBOME B 73], RiEERHE, 2021(11): 43-47.

DOI: 10.12677/m0s.2022.115121 1300 e RSE TR


https://doi.org/10.12677/mos.2022.115121

	基于六自由度轴耦合道路模拟试验机的悬架耐久试验研究
	摘  要
	关键词
	Research on Suspension Durability Test Based on 6-DOF Spindle Coupled Road Simulation Test Bench
	Abstract
	Keywords
	1. 引言
	2. 六自由度轴耦合道路模拟试验机介绍
	3. 试验台架搭建
	4. 台架驱动文件开发[3]
	5. 典型工况分析：
	6. 结论
	参考文献

