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Analysis of flat crankshaft engines vibration sources and
design of the balance system
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Abstract: The most critical problem for an 8 cylinder V-type engine is the unbalanced second order reciprocating inertia
force. Engines seriously vibrate then even a double-shaft balance system is adopted. The features and the values of the
overturning moment of 8 cylinder V-type engine were studied, the balance method as well as the balance condition was
discussed and a new balance system was designed. The experimental results conducted on an 8 V190 diesel engine indi-

cated that the new balance system can effectively reduce engine vibration and make the 8 cylinder V-type engine operate
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stably.

Key words: engines; vibration; overturning moment; balance technique

0 3

pad(l%

TEBCTHE VL8 GLATALI , 25 8 E 7™ i 1 &
FIAL i AR, L08R VOB R A A RS
SRR B AR AT ], LAIK 21 B K BREE 14 ]
FBA B = B a, e E VIR ff 0 60°, 55 12
LV RSGHALAIE, VIR M S, e X
LA T R DAy ~F- v it Al B R 5 0 F [ —F i N . X

75 A #9:2010-07-26

P AR VO 8 GIHL, i T B B E A A A
TEIB RS RE A AE 3G AN R, B A SR B
TIAPA ARSI BL SBT3 AS [l, R
T HESE R PP 75 58, (B R S HLIR S5 4%
ARRIZN, AERAE B AT , S — e A
FIRR AR L 223 PR AN EE IR DRI, RE TR i A AL
PRz, 2 X AR e sl L] 1 5 6

DA MBS b X6 i i A Sh LR 31 0 IR
S BB 53 PR AR PR AR AT T A, SR i

EFERT: B —FF(1961 - ) L IRETHIA, BB, WL SE Ak, EBERFFET7 ) o LR 3 5 4% . E-mail : lvyidan@ 126. com



24

E P, 45 -l i A S AILAR 3 73 IR 7 A SR B i 155

X 8V190 S HLIIR S0 AR AT T 30k, % ALK
13 TR AT PERE, AP 1711 il A 8V & BBl
(R Bl ]

1T XNFad@LailEZRks IR
Hy 41

REHAEL N SR E T, 10 AR A AT 5%
A S AR E DR AR BIALAR , f A ShpL 2 3 )
EWPER DT, 53— 05, ST 3w T AR IR %€
T b S A il | = BRAZ BIPLAR B XE R 3L
PR N IYER 1. BT 5 VR R D B A B
TH AL & SIPLORFEAS S, B LSRR ) A 2348 4 5l
Pl T k30,

RS R ) A 16 ZE 40 77— M T, T R —
FIHE XA 1 R & shALER(R], BR 22 o i )
JIER

KW BN J7, ARG L 5 SRR )
AR AL, IR, T AEE TS A )
FAERAEREL S R ), AN 2 B TR AR 1
B, AR, 722 B ) e 2R 3d i R (8% 3
P BB S B I B AR Sk R
BF = AU 0, 1k sh LA Ze A B i

25 LTk, Y-t h & Sh AL IR 20 R A

(1) AR Ty, 1 A& sh Pl A B BkahFn e
LR

(2) W J1E R S e A PR iR 3 .

fF - e il il 8V S LA LR B[R], S Bk
AR G DA b B A5 M ) FBUBE T, DAR A2
XoF 3 R AN YA PR 3R 1) B 3B
L1 NZHM{ESREANFEES

ST R X & S, 1R BRI
S0 R AL PR B ma Ak H SR Z i B B O
0= 0 A N N 55 B 91 0 =13 A i i
L1.1 T R

BRI B R S A 0 v] DA R Y 2t
R

P, = —mRw’Acos2a, (1)

Ko m—IE AT A A8 B i kg, R—
i 2 42, mm , o—ili il 1 38, rad/s, a— il il EE
A, (), A— iR SIS R .

1.1.2 VRIS GIHLA B A 15 )

FRAEZ (D) e B B 4 SR SIHLN AR
BT, PR P LS 4 SR ShALE) — I A 2 M
e V RIPLA B, SRV B8 FLA shHLAY A& B A

2APETT
Ypp = —4Aijwzcos %( cos2a — isin2qr) +

3

2
[ —4)\m_,.Rw cos )

v(cos2a + isin2a) ] o

(2)
4 Vg y =60°1F,
>P,=-2 /?T/\ijwz(COSZa —isin2e), (3)
X (3)£W, 4 y =60°0),8 V HL —BirE: 24
Jid&—AEAE RS W [ 0% ik, L 1) 5 it Al e 4 O
li) AR ] , A 2 h Bl 2 o
XA IR B 2 R s Lz e 5 R RS
PIARIE Z — o BT BT A& B ML, 06 25 B i H:
THER X2 B ST & shHIL IR 3R 3 0 8 LA K -
R FEAH
1.2 XNZHEBHERN FES T
FEIH VRS 8 LA SIHLET, R T M 58 35 1)
PHEIPA )7 58 K — R 2 AR ) AR, AL
BRI R (B A S LI ANG I R A AR AE
PRSI SEATIR R Z R B il AW 2 R %
PERRSIETEIC T T RARIE B A, KB il
i HEBIAR K o 3X A~ il e & hILFE XM
RN, T 32 B A B 33X AN B A S e e
R/IAREE, T3 T AR B, i A s bLZe 5 8 3l , Bk 2 g 1
B
178 s FR AT N AR S R E S B )
FROME MR, B B S & S L A R A B
BT S b i AL AR S T 7 A
12,1 FEEARE S A et e
BARLAE AT )7 A RO 4
M; = - ml.szzn;ZTAnsinna,
A, o BB AR T AR AR
Fmi Al VB 8 T 60 A K S AL AR ) B
WA I (n=2)
M, =2ijzw2 sin2a,
SR 7 HE U A
M,= - (M0 +’;:ZT(ansinna +b,cosna) ) ,

Hr,a, b, N n B UARBEAR 1A R A
1.2.3  fEEWUES) UK TG s )
RS UE Sy U 77 A BB 1 R A
T KSR Bt i (n =2)
M, = (4ij2a)2 -8a, ) sin2acosy —8b,cos2acosy,
(4)
2 (4) FRIH AT AR R 77 A U T AR A

1.2.2



156 W% ko

A2,
&

»e
&

it (T Ji0) F41 5

TARIHAY, B TN (E2E a, 3D , M, B
e My FHAE—REMH, BRI R A AL A, AR
(9 TOLASRA A R TR D R B A shLfEis
s 5 | ML A 0 AR Y 32 ZE AR

2 P oy B R Sh AL B AL B it

2.1 (e TENA

(R R DR AP L R T ST aa
Jr iz 100 % -1 — B AR AR 7, 9 HL AP
FhE AR A= LRI 30 T /N S
HLABETHE SRV H T RGN, ISR A%
SEABTRE R RN, S ILAE A I R 3 18 S AT5 9%
S AU, DR BT A BT AL I L[] I 25 e A ) i, A
REfI S Pz 5P, 1k 3 BRAE - A00CR
2.2 FEFENAZT

BB AL B B AR S R TR SE P
TSR ST IR I 3 A S AL O 0
PR T BR AL X St LA S
2.2.1 P R

BT HEAUR DLIET 1o LEATLEAS A A0 475 4 AR
A, BRI B S LR, S LA . il
D E R, WP 20 H RS g ) 1A B AR UK S e
Fe A M 2 £, 2 ST M ZE R BT, 16 O
DFERER G T Q MLzl R 5
BRSNS, 7 1 A B, BEAE 100% -
WSl — IR )

K1 PR S

Fig.1 Schematic diagram of the balance mechanisms
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Fig.2 Structure schematic diagram of the balancing shaft
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Fig.3 Diagram of the vibration measurement system
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Fig.4 Layout of the vibration measurement points and meas-
urement direction
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Table 1 Load characteristics measurement results of
the 1 500 r/min diesel engine
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AW /(r-min™") /(mm-s7") Ji/ P
225 1500 11. 69 B
450 1500 11.82 B
675 1500 11.73 B
810 1500 10. 67 B
900 1500 10. 98 B
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Table 2 Load characteristics measurement results of
the 1 300 r/min diesel engine
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