¥408 Holl NIANLS 3h 1 %6 8 Vol. 40 No. 6
2023 4E 11 H INTERNAL COMBUSTION ENGINE & POWERPLANT Nov. 2023

DOI; 10. 19471/j. enki. 1673-6397. 2023. 06. 013

KOCmMAIGES8 2 3 NVH 1 ge o #h 5ot
A EH ARG, KE, R

S ARG LA #E3 261061

FEE N DI R B B A S AL TS AILAE & 2R T & B B B HE SR Gk e s SR R, A R DT
15 BT 7 1, fl S SE M MLHES R G2 = 480, B ] SimLab 1 HyperMesh 25F ¢4 % 43 DU i {4 B oC A%, S
A ABAQUS H i HEAG B R GRS ER 45 G WS Ik 3 5 75 JiBLBE JZ (noise vibration harshness, NVH) il i
TR0 B A A AR OO G BT, A e 28 SR T R SR 5 $2 1 5 2R R 1 B 4 s A SCZR A A T &R
FEFEAT NVH PEREIN i R i AR SR 90 e . S5 R 3RHT : S0 pL 5 &5 204 1 LR 8 R 4% S SR B W R Bkt kLo
JEAS T SR S 05 S W7 2 014 AT 5 0 P i A AT ) A D i S L 65 S 0 ST R LR e iy
776 t/min AR 318 v/ min, IR BN EE B 382 mm/s FEARH 89 mm/s, k40 S8 MIAIL 5 & 20 LR Ay KU 5 T 46 52
SR RIFTE SR 1A 7 AN A A7 , AR GE NVH PERENE I 2OR e 739 1 & SR W 24k
KRR B G JS AL BRAE I AL 1 AR SO NVH ; I8 4R
h & 425 . TK427. 13 XEERERG A XEHS:1673-6397(2023) 06-0090-07
SRR F%0A, 50, sER, 5. ERbAIEES L NVH B S a[]]. ARMES AKE,

2023,40(6) :90-96.

LI Jungi, GAO Shuzhen, YAO Yajun, et al. Analysis of NVH performance of a diesel turbocharger bracket

and its improvement| J |. Internal Combustion Engine & Powerplant, 2023,40(6) :90-96.

0 5|§7

BEAE 3 FE 0 W AR R B BT 4 2 A B SR A v, Sy 16 A2 S HERIOhR M ) R, v o i B S LR
FHTEIE R 88 5 SR A S A1 7 (diesel oxidation catalyst, DOC) F1 k7 47 £ #% ( diesel particulate filter,
DPF) {5 b BEFE AR B SR PSR Ao b R R B2 A S AL, T A AR R DOC AT BB IRJE
e ESSMALHRRARH) A0 T, 32 m 5 A BRAY S AR RO, A R i & ShALHRCVE RE , Bl NO, BTk A7) HiE
o RIS, SETMAIL R G o A B A S5 R T 5528 AR /b, B e B el W AR R A AR B
AH—EBIAAE Y o (RS E A B TR G A S AR A 42 | IO R AN — 3, [ 52 o7 8
BOm HESFERR, TAEMREENS RGN Hk 85 75 B MRS BE (noise vibration harshness, NVH) 1 GE 4 HE
PRIE . ASCH X SRS o AL FRGSIMALTE 5 48 A e o 72 v 52 2 B A HE SIS He 25 S R I R e,
5B A RT3 HT NVH I3 R A R HROWL o3 48 05k, 3 b 7 A6 9 32 S AL, 4 HR G iz gk
B SR R A R G T 28, S R A R AL BRSSO R A AT i 2 %

1 HISERLEMEEESTTIE

1.1 HSRZRGLEW
HLEH G S MBS HE R R G0 38 2% CHESCH S i) HEAOE A SRS 5 b BEERY 4 42 K,

%5 H #9:2023-02-14
E£WH: B RE 524K % 8 (2022YFE0100010)
E—1EEBN  FHRH(1986—) , %, LWAFEMNA, TFME, FR IR, TZHTH @A ABIE X 4 %%, E-mail .

lijunq@ weichai. com,



%6 PRI, 4 AL FE AR SO 28 NVH PERET 5 Gk 91
K AWIAR ERR G e AL B, HE R SR T RCR 52, % 18R AL B DOC | DPF (5 | %25 i 5 B
KA R, 7 B T & \DOC A DPF Uit AR (4 S #5500 [R] I A 2258 7025 18 4% SO TE 19 A A T
PRAESC A AR AL ST, 3R R R G St IXSPLHE R A &l 1 B

I3 2—HE IS TR A 8—DPF Ui 4 9—DPF Fimif v L 42
3—EHG S PR 4—DPF b 2e e 0 10—DPF R Ui ZeE 548, 11—DOC T i 225 S
5—HEAE s 6—DOC b e A, 12—DOC RN %425 13—DOC_F3iif v 48,
@) SEMLHECR S DIHF TR

B 1 ZA5RE b AAEMN

A& 1 AT AL R HE R R G 9 AR W5 R A B 2 S IR KB A S P AR A L
VY S R 3 B e SN T e A S SR VR SR R R RS AL A e AR AR T, Ho
DOC |y 32 B[ 5 AR BT 25 5E 55 1 BTAGAT B, 34 8 SO 4R 181 FE T 35 SR 5 3 BT A7 B, DOC T i S 4
[ AEALARSET S 1 BT AAL S, DPF SCAR [ e s AE LR SR 56 4 ST B, itk nl WL, SN A ) A B4
R PR B S HLHE S R G 00 S SR A AR R 22 R IE R v S — 350 191 58 g a ELIS B R AR o, D% R 4
() NVH 7] SE P BRI
1.2 HBESH

ZEHEA R A PRSI AL 5 28 BB I 20 B 4T 153,220 h DL K 4] 4
i AR EIZ AT 130 h B, 359 H B 45 S 2 7 24 1) e o, L g 12 D 284 407
— 3, B TR BN 2 R

A S WA BRICHS B8  NVH 523 56 AR RO B 3 T i 1F
TR AT o A BRTT 5 BT 5 R & Sh LA R HE R R G0 2 B AR AEZ B
A RGEALR A NVH S, 360 & shil 5 & 2808 & A7 e i, I 4E
R 8 S i S e 240 o [ A b 5 D 10 B b bR A T SO 43T, B o S S
AT T i 1 B

2 HIEHB AR

2 (FEHESH

2.1 fFEHEBR

PHVRHE RGN F A R 22 52 K B 2 23 05 K, O 1 48 v A% Jit 4, R ) SimLab A1
Hyper Mesh #PFIR G XHZMLILHE TR GE = HERE R HEAT ROMS Rl 730 Herpr, SR80 73 i D T 4 2.5 K4
it A A TR — B D T U BT A, 2RI TSRS B A BB T AR e HERR
A BROCIMAR L UNTE] 3 s o

TEFE S AL AR R S5 3 1 fos , JEh g TR &% \DOC  DPF FIHEC il 3l 8 i 8 1k
WY B 1 o



92 PRARIL S h 2 20234E 11 H 4540 %

®1 FEMHMARE
e G ZEe) FH/ (grem™)  PPERTE/GPa LA

Hes s GJS-SiMo41 7.00 142.0 0.28
i 71101 2.68 68.6 0.32
RO ZL111 2.68 68.6 0.32
B Q235 7.81 210.0 0.28

B3 HARAHRALRAERL

22 FHERSHH

HENE A A0 1.2 VESE BB HUM P 2 3R e S 1 — B 1 03K T S IR0 1.2
57 ARG A IR/ T 110 Ha, ZFH5E, WEHURHE RS 3 B 81 3 B R 2 2
% (B R B LARBRAE L, AR 4] 1 A+ 1, L7 g2 1, +y [0 T , — B R
4 R PSR R A LR RO AR5, 0 RET A | RATEIERC, 117 3 S 4 FTH0: — b
#2258 Mo, KT 110 Hos IRBURIOHECRGEHE 0 2 NVH PERE SR ROKRIRS % 22 DOC A, Bk
S = W7

AR

%2 HSRZEEEMNESKRE ! 2o

W BEIATHR He fr7 ‘ §EZ$

1 225.8 DOC % = 4i%z) 828

2 283.3 DPF {i% ~ 1153 8143%

3 383.8 DOC i y fhif23h §E(%)2
0

4 R EZH—NHRAB
3 NVH julizi£18

Ry T HE— B B B LS 5 L e SE R R B
TATAE 3 24 o) B, 3% e B 50 TE 8 1 9% 3 B % 4R 3
o A
3.1 RBNERNARE

Y A K 10 mV/ g (g Ay 11 FR A AT FE ) 0 ke
Y5 NVH SRS (IR 35 4 . 78 S HLILIRI G h 45 5116 4 HL I A
e S TR IE B e AT A AR A A
Sy T B TR F00 NV KR e 408 T 2% 350 3ok 24 o i 350 04
SO R A T PR A, X2 S SRR 22 S 2 Ao
HEAT NVH U3, O A e S s
3.2 EHIRDMR LR BS #ARAILE

FHUR I KL TR 6 . 11 6 A1 B HLAR 3 7 i 6 53 D 3, % S LA 7 4 776 o/ min
[N LA B SR A by 2 TR BT BSR4 31 66,374 228 mm/s; % HLEE 3 % 2 800 1/min
B, A7 ey 2 TR SN B4 510 21 22 51 mm/s 3 (B FHUEL S 776 o/min ELIRZNI K
26 Hz I FEAE TR SR S LS, DA A B L 5 & A A SR I, %5 ML B L A 5
32 S LIS | 0 — A5 0 5 0 S P A e A




%6 PRI, 45 AL JE AR 328 NVH HEREIT 5 Bk 93

485 o
— AR A ] 2850 ﬁfzﬂﬁr%/)
R A T _ mm-s
390+ — AR 21 2420 l 66
: 1 : 55
R Z 1990
=z = [ 44
%mm ] = 1560 I33
z =
R = 2
05| ® 1130
776 | 2800 11
10 k e 700 0
600 1000 1400 1800 2200 2600 3000 0 2% 52 78 104 130 156
KEHLEEE (remin™) PR Hz
a) YR Bl Hh 42 b) IR E

6 AKX LR
3.3 HEESRIRNKER
S HERR 1 T 28 S AR R KPR R T RS S 2 Rl O AT R TR 2SR B 5 28 NVH I,
LS R anE 7 pros o

IR T B e R TR R P T [ B M b T BE s b e B e e A et B
T 3SR AT X H) T ST H Ay IH) (EE S S PR e T A L VP AR/ S BATXIH] VP AP/ AT IH] VT XIRIR )/ BATZIH]
250 r 9
~ 200 ~
[ \;ﬁ
- £
§ 150 | g
= =
& 100 {7 =
5 \* B 3
5\% ....... ;ﬁ
50 + . S
0 ! ! ! ! ] 0 1 1 1 1 ]
700 1200 1700 2200 2700 3200 700 1200 1700 2200 2700 3200
K aHLEE (r - min') R AW (r+ min™)
a) PR B L b)) $ik 2l A

7 HEZ RS KL RE

HIPE 7 n] A SRS AN SOOI T B AR Sh 45 RN [R], e 0l 2 A & s ILEL A T 2 300 +/min B,
il S IR 25 A0 IR L RN S8 B B T ANl SR,y s A T4 o S 20 mT LA 0 e 4 52 0 5 A sl
#2400 v/ min B, 39 HA (4R S 5E R 2 ARG N8 BIEAEL , U IR I T 00 T 38 T A 55 55 28 s il
SRR o RIS 6 RS P RS AL A 4R S0 B R R 18 P 9 41 2l o 88 ) A iy T R MR s 3 2, 1] 52
ZRICHEAM I T 2 Ik 3 o

4 MRS

T A A LS R S AR W RS0, an e 8 s eh AT 8 MTAL: T 1T I B Y DL sk, 3
SUIR X IRBAT B 1Y S, R RO S 57 BT 38, RBGE IR T 1L R PRI AL R, 39 A% S 2R R
AL A A7 0 W 00 5t 4. AR i SC AR IR 11 BOULTE 550 40, 38 T 4% BT I EE Kb R R R
Z:E[IZ—B] .

L5 BRI LB AR SR R IR K < 1) KB HLEE LS & AR 5 2) 3% TR A% S 2R



94 WIRHLS B 3

TR Kbk BE AN K, X LA SE 24 38 T AR 30

2023411 H 240 %

R e
”

a) Wi S b) Wi S RFR R c) T fHO FE o) 2 T ROUR =l 3 ik K
B8 e MW

5 BUHARKIRIEGIGIE
5.1 BEZEZHBNH

BAEG I

a) BRI IR B

b)) Bk e otk
9 HRABAEEGREMEELERABGHHAE

AN K NVH UG5 5 3 frzn, Hirp VD3-06 2 Jin i 6. i 3 . A5k VD3-02 1
IR AR RT DB LR FE 3 R 776 v/min FEAA 318 o/min, HARSIHE H 382 mm/s FEAIE K 89 mm/s, St
PRI A . DRIIE, BB VD3-02 VR AR TS e sl 5 2R 00 i BB S T %

®3 RBRIER NVH QKL R

Hopms SRR/ (KN-mm ™) ARG (remin ) YR EHHE/ (mm-s™)

VD3-06 0.48 776 382
VD3-12 0. 65 1 360 513
VD3-02 0.17 318 89

5.2 HEIESIZZEMH

ST BEINEG H AN S AR B K SRR R Q235 A B A L Ry QT450 ik A kL, MR BT 5 B il
235 MPa #2524 450 MPa' "'

N T G SRR BN AN , A8 SO S2 TR TT [ I Z I , IR IR ST BEAT IR o MG R A Y



5 6 3 ZE{RH 45 SESETINHLIE P S NVH FERBSM BT il 95
4 TR SCREE T EEARIAT 10 Jr7s o

a) R b) et
10 HBAT G X REM

5.3 RAIEIEIE

REOUAR )5 3 e e SE A5 305 2R AT NVH I, A5 R ANER 4 FroR ol 3k 4 m 30 el S S 48
A8 — B SRR I S 3 o, L MR B /0N o SO IS A0 T 5 S SR HE R GE IR S A A W A 4 i A
ARG NVH 865 2 Z0R o [RI 352805 BT R A1, oR H B T4 S 2R I 24tk e

F4 ZZEMEAAFNVHIURER
— M IR AT R / He FeyEEE S/ (romin™") FePE R/ (mmes™")

B
S5 I # 3 &2 IR #i 3 &2 I 19
R 26 163 2 400 2 450 90.0 70. 4
IR 28 168 2 400 2520 86.0 38.0

6 it

BEXS R T SRR S A B A AL HE SR GEH T A SR Y B AY UBr 2488, e i A BROC A E 0 B Lk
PER RO AT NVH IR 30 UE , 3 1 R A A S SIS R R 5 1 i e 5 58, O Jim 2 B S
TMHLRGEL T R AR IS

1) 33 A BROTOT BB, B LB HE R G I NVH PEREZK

2) MBI SIS BRI T Y, P NI TR Y VD3-02 BRI 5 20 1 STHE AR
RIS B 287 A R

3) AT i R BT gy ) P S AR I S R S IR T SR R

4) Xt e S HLEES T NVH U, Sot 5 i) £ 28 SO MG T A% S8 RET AL B ML NVH Z0R 5 85
AN A TR AR, A P BB, DA 2

S %k

(1] FT®RE RS Z0RG, 5 TRETHRBNENERERE L RAR[]]. AEZEL5HHFIR,2023,14(2)
133-156.

(2] RA# AMERABRAEZANBRLES AR[T]. A% EAHRK,2020,45(21) :253-256.

(3] F&k, 2R, FREF, % FHARNO, Hiskey B0 BB rEe[]]. WRALEIR,2023,41(2) :141-149.

(4] W&, FHEI,REZR,F BEPMHEL DA ZGRIE T o5 A []. A F %A AR ,2018,43(20) :97-99.

[5] #3500, RER, FFR, 5. 54 NVH Baeot Kk [J]. AEHE RS T42,2022,22(36) :16229-16237.

[6] #HRFE MEEZ,EEF,F. 2REIBENEFREG Y 0oM[]]. HUES R IE,2021,49(1) . 108-113.

[7] RET,KRW,FEE,F ATREMRTOTALFEIRARAEDESHI]. AL 5 A K F ,2021,38
(1) :36-42.



96 AL ) e e 2023 4E 11 H 4540 %
[8] E AR, RAM, X k. AT MR o7 B AA R[], Aupkikit 54 % ,2004( 10) :22-24.

[9] R k3%, R AF4E3) 248X NVH A6 sh h FAFR G [T]. AL T4 54k ,2013,49(24) :108-116.

[10] Zmb7%, #3500, 2wk, 5. 2452 £ 4 NVH feig £ ey 54 feti [ J]. A & R34 ,2018(2) :18-22.

[11] 2 4FAR T, L4290, 5. LA JF NVH X 3a [ 1], A% £ A K ,2022,47(16) :96-99.

[12] ARAZ XFEABRKRBEIEHERAIMNAKEFE[]]. AR AFE,2021(7) :133-134.

[13] Z5sf 2B st 5[ M]. Jb 7 AU T Ak iR, 2011.

[14] %& REA KV K BENMBLRA LR R REASHE [ T]. & AAMR,2022(2) : 124-128.

[15] 2K, T FAT. 3 SUV ESP #i3k 5 ¥ 4264 I ek it AARAL[J]. A % 52 A #.K,2019,44(24) : 167-168.

[16] WM&, KREH ERE, F TRAEHHERRLE NVHARA[T]. TARAE,2021(6) :21-22.

Analysis of NVH performance of a diesel turbocharger
bracket and its improvement

LI Jungi, GAO Shuzhen, YAO Yajun, ZHANG Chen, LIANG Wei

Weichai Power Co., Lid., Weifang 261061, China

Abstract; In order to solve the fracture of the turbocharger bracket of a lightweight tight-coupled post-treatment
diesel engine during the performance development, a three-dimensional model of the exhaust system of the diesel
engine is established by using the finite element simulation analysis method, and the tetrahedral unit mesh is
jointly divided by SimLab and HyperMesh software. The modal results of the system are calculated by ABAQUS
finite element analysis software. Combined with the noise vibration harshness (NVH) test and the microscopic
analysis of the fault parts, the cause of the fracture is summarized. The test for the improvement scheme of
turbocharger support structure are put forward, and NVH performance test and durability test are carried out.
The results show that the reasons for the fracture of the turbocharger bracket are the resonance between the
engine and the bench, the design stiffness of the turbocharger bracket and the insufficient material strength.
Using the cushion with lower vertical stiffness as the turbocharger bracket cushion developed for the platform of
this model, the resonance speed can be reduced from 776 r/min to 318 r/min, and the vibration speed can be
reduced from 382 mm/s to 89 mm/s, which avoids the resonance risk between the whole machine and the
platform. The turbocharger bracket material is replaced, and additional bars in the direction of the bracket stress
deformation are added, which can increased the tensile strength of turbocharger bracket ,the NVH performance
of the exhaust system can meet the requirements, and the fault of the turbocharger bracket fracture is solved.

Keywords : tightly coupled post-treatment diesel engine; turbocharger bracket; NVH ; fracture; resonance
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