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Experimental Test Study on the Material Properties of
the Automotive Serpentine Belt
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Abstract: An automotive serpentine belt with four ribs and K-rib section(4PK998) was used for test belt, and
the longitudinal static and dynamic mechanics properties of the serpentine belt were measured. The longitudinal
static stiffness, elastic modulus were tested by longitudinal tensile test. By transverse vibration test, three —
dimensional accelerometer was used to obtain the vibration curve of longitudinal direction, so the belt’ s
damping, the dynamic viscous damping coefficient and longitudinal dynamic stiffness were measured. This
method void lateral wave of mass—belt model which was applied to longitudinal shock, so it had a certain
accuracy.
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20 AR A T AT AT VAl S R 1 T BROR 9 R AR SR A B il PR AL Bl R AL B R
FIAAR DRI 2 B 78 P4 S S LG S B 5 30 2 4 rh 43 3032 14 1% P BB 2 4 04 NVH (Noise,
Vibration, Harshness ) A5 ZR (9 R , BRI & ShHLIMOBR M WAL B2 2 Bt 4 Bl 1 A
ShIL A T2 1] I 3l D1 4R 3 AHLAS I 3l FLiR 3 e 1 3 8 52 075 19 W2 B A2l 2 ) 52

s B #3:2019-04-30
ESTE A RHE T 07 15 4 A A 4V BT H (20190103009]H) 5 44k RBP4 AT % L% By (2019C040-1)
+ 5 1EE ,E-mail; 2454033771 @ qq.com



LERE:] b A R SR I A PR RE S I 73

) AR S ph SRR TSR R S R S DRI, O S BRI IR 3 22 AR LR PR IR 3 L B B 1
SFPEREX B TR AL BT A AR AR IR SR B OC H 2, 3R A sh LA DI e Mg A AR 5 EE B2 Y
5 RO SRR 28 0 20 1 S A PR RE SR b AT 1 5T, Sl o 2 T ) 0 i) W B MBHLE K 2
R (AT AL o i - R - B e R G, il A BHLE A R IR SR i E A 1 W ABLE , 9T T A R IR
JEAORE 12 P RE IS AT A A R SOR R BUAE G. Cepon 19255 "Rl e BE 1 RG I T 20 g 19715k
TR TR ST AL 25 , 5 AR 17 PR 3 6 A7 4303 g ST 5 BEE (R 18] 7= AR R R 2 , et B2 T 0 e
Pk HEATSE e, B B R (PR S [ A R L S I A A LIS, A R ) X
Brvte o Rh R i 1 e iR Sl e 157 il 2R (14 A B RS , 9286 A B, il TR SRR B e
I\ IS BTN, A BESE S PR AN T BN R A R PR3, 2 A AR B R S5 428 2l 7 H 5 iy S 36 )
ARSCLATRA APKO98 2 Sl o G, I 7 22 B A N 1 e I B2 P BH R M B 25 3
P BHL e 28 K 2R A 3 S il 3 A A 10 77 1) (7 0 B oh DR 3l , A0 P = Ao S 12 et , SRAE G 1 J5 1) )
PRBNIH LR, BT bl G SR I ST S T ISR R, INTITARAS L3R BR 1 A e IR st A 1] 422 Sl ) 2

1 ZAar ey #m R

S BT 4PK998 R Z MU R AN Il 1 B HERSE MR A o« O 40° 5l P,y 3.56 mm
Vi b Ay 14.24 mm PR A Sl 6 mm, BLE A, O 3.2 mm, B R A 2EAR r, O 0.25 mm, BETH B £ 2 AR
>50.5 mm.

Bl SRR ER

2 HEBAMELE

2.1 YmEERENERE

AT A1) M B AR )2 PERE TP AR W B — SR A
T S HUAE R P HEPUSIE AR AT LA s O ) — 3
AR, JEHR A MZ-5001D, FLAFIRXIHLANP 2 s, I 2 ]
ZR N LN SRS L, T Sl e e S R g L I S i ) e
HARTE , i fe il -5 e HLaz sl i AR 1 1 e Hd 4, 12 3 i 7%
gyl DOk Z B AN AN R AL ), 47 ) RNl iz sl b 4 ) 1% s 2k
i, ML AT 5 AL B R Ak B R e b A7 oR A, AT R AT 2 4817
TERLA I RE AL ) — RL R A2 T i B At k.
22 BUEENERE

Zo AR ) s A AT L3 o 2 1 7 - B ARl 2R SR AT G 1] i
7= W7 A 8 e i AF A5 2 A6 g - 67 8% il B R T RS 2 3
BASE Y B2 Bk




74 IR R 3 B RBRE IR 2021 4E45 36 %

E= (/. (1)

A AL Z A1 A i mmi L O AR I, mm; F O 22 S AT i, mm A D 22 B R R
L, mm’; E Oy Z AT FE R MPa;,
2.3 YPEEFSMRELR

SR AR AR AL B B R B 5 000 N, i3 Bz s i A2 sh 5 D 60 mm/min, 1351 2
R BN i) 3 R AS K0Hs , i AL BEAS B ) — (i R M e an &l 3 Bz AL 3 R H - 2R AL IR 32 )
5 AR A S e OC R . SE IR PN AT A4 A YW EE & D 109 N/mm.

N T E S I SRR, X 2T UEAT 0~5 000 N A 5 000~0 N (41 5256 , %0 1 fihits
WG AT AL H A7 - B A B Z AN 4 Fr7s. A& 4 ol IR Y« 22480 e it , 7 77 5 A8 3 el il
2o, MRS F R v, B B A R S IR, i e th T A B R BT, 2 A R B —
SE AR S PR A 0 28 b 2 R 0 8 e A3 (P (B3 1 22 Al A MRS R £ D 1 700 MPa

3 000 50
Jinzk
2 500 / ] 40 T HER
2 000 ] - Z
Z E 30 )
'5 1500 ] = ,
= = 20
1 000 ]
10
500} / ]
1) S N— 0L
0 5 10 15 20 25 0 0.005 0010 £.015 0.020 0.025
i /mm PAE
B3 BA-4BhE B4 mA-EEHE

3 WEHAMELH

3.1 ZHEEHMEtENERE

H T 2 R R AR, B A Kelvin—Voit BRI Sl fili ik 2 By 1 B bk 07 24 PR B L LI 22 p
AT AR S B A B JE RGN S R, SER e AR s L A0 S R AU AL sh R G h b AT, ST
BN 6 Jro, i B AR SR LA A ) rp i, TR SR v R A Ok i) i 88 A5 5. S B8R ) 0 S il ¥
Xt 2 A8t Tt A 170 7 1) (3 BTt 1 0 1)) B 30ah , sl R AR A B e B B AR ShR AT R SR
BB & FNIEAT AR w, , FETTIN &L 2200 B9\ 1m) SN EE K, BELE ¢ Ml SR TERL e R 7.

EZ: 3

A5 Zaapsa H6 AashSHpnzihbird

32 ZHEHMHERMINEFMMEEFHELE

S AT RN 1 SRR T , I BE I AT BELE A AR Sl S A B i £ A Ta B,
YRGB 73 Jin e J5E i 2 A e S X0 45 A AN P Th s, SR BB Tt P2 W, o UL A 7 X6 0 Ah B 5 i ot
PO RO (LA TE ML, TR 8 7, G ELER BAREAS @ SR BEL @ 23 s Xk B2 il £k k4T FFT A8 46, 1%
FUNEA AN O Frow Bl IR /., MR 2] 0, =1, , )5 BLE M8 FivE R BOTH(2) ~30(4)



% 11 b A R SR I A PR RE S I 75
.
a =¢wg; (2)
2FL
o = 280 (3)
gN
n = c/A. (4)

Aorbe F O EEARIRLT N3 LR B E  ms N o 0 1 ¢ T DN E B 9.8 m/s”
SERGIL T2 300 N B BESY 0.413 m, IS A WK o, =85 Hz, WEHJE K £=0.047, i it n]
SERHIE N 25.5, ShASFHTERLIE RECH 1.65%10°.
WO T R BR 1 RN 5 5 i) Xl S i bRt ol o 5 A A i 22 8, [ P ORAIE 1 22 B 1 €
B JHE G S0 N 22 BT AT AN , AT B M ) AR A RELIE , ELRAT — 8 AR .

0.4 0.4
03¢t 03
0.2} 02 N N J
E Al % o1 N
Z 00 ﬁ% 0.0
E 01 E 01 | ]
-0.2 ~02 2 - j
-03 -03}
-0.4 - : : : : —04 . .
40 42 4.;1_ |'ETJ/4‘6 48 5.0 4.0 4.1 E_? % 43 4.4
; o i [8]/s
QUEE L (o) EEEE R4 A %
B 7 ek oLk
-1.1 0.045
e 0.040 |
o 0.035 1
o -13 0.030 [
EE £ 0025 A
2 =14 1 £ 0.020 I 1
B _s " ] = 0015 [\
0.010 /.
16 0005 (0, /) N}
A2 T T = 0000 75630 30 40 50 60 70 80 90 100 110
' . Bifal/s ' ’ I/ Ha
B8 Awik Bk HC A W B &
3.3 Y mEzhNlENE
Z2 B DN 1) Sl I BE A8 7 S A A N HEBT AR B RE T AR
EA = mLo,;
Kl = EA.

A K o 2B A SR, N/mm ;1 o Z2 482 1R mm;

(5)
(6)

H R A AT A 2 A (Y SRR D 1 500 MPa, SEFSHLSCERILIARAY 1 700 MPa R L, i
224 11.8%. [ 1% 242 BN S EE D 105 N/mm, SHAEIFFNIE 109 N/mm AL, 3= 20 2% , 451

A5
4  ZEi

1) Z B2 AE YN 1) AR , Ji0 2N 87 7 — 7 A% i 2 A0 DA S A P, S0 2B P 7 g — g 288 Y 23 9 B ) 28 9 P
JE BRGS0 80 14 S PAAS e A I B2 -5 A6 1) 1R 2l 52 AT B A S AR R R Bl M B A R L PR



76 MR RHE IR (A RBEIR) 2021 455 36 4

ik

2) Z L ) BEL e DN e A AR e A 5 e 2 LR % Bl 2R e TP R AT, A L s T A R
(AR, NI B 0 A a0 il 5 | A Jo BRI P 18 425 580, () B LM b 5 32 B 17 06 22 B85 BB, PRI T
AT A S8R, I P g 2 R S M S e AR A Y T 2 2 R

SE

(1] Bl 280 S A AR [ ] AR Tk, 2002,49(2) :94-96

(2] & Jy, ¥ 5 W, Wi . 5 TR % NVH $2 T 19 4% 3 SO0 16 0 B0 20 M 5 92 3 30 iE [T ] 91 4 A%, 2018, 12

(40) :1467-1474.

[3] MBHEAR VRBE ST, AR, 5. TR R B R MR 22 5 NVH PERe T[] &3 5 nhifi ,2018,19(37) :139-145.

[4] Cepon G. Introduction of damping into the flexible multi—body belt—drive model; A numerical and experimental investigation
[J]. Journal of Sound and Vibration, 2009, 324. 283-296.

[5] Zhang L., Zu J W. Non—linear vibrations of viscoelastic moving belts—part I :free vibration analysis [ J]. Journal of Sound and
Vibration , 1998, 216(1): 75-91.

[6] ZHANG L, ZU J W. Modal analysis of serpentine beltdrive systems [ J]. Journal of Sound and Vibration, 1998, 222
(2): 259-279.

[7] MANIN L, BESSON F, MICHON G, et al. Experimental investigation on the dynamic characteristics and transverse vibration
instabilities of transmission belts[ J]. Journal of Computational Non—linear Dynamics, 2008(6) ; 1-19.

[8] Scurtu P R, Clark M , Zu J W . Coupled longitudinal and transverse vibration of automotive belts under longitudinal excitations
using analog equation method[ J]. Journal of Vibration & Control, 2012, 18(9) :1336-1352.

(9] 22558, XU , 00 R LR R S EA AL 7 e S Bl 2 IR e 25k [0 ] 4R 8 5 bty ,2005,24(2) - 116-121.

[10] E/NAT, BB SO, 461 SR 2205 % 3l R e i i ik s i3+ 505 ¥6 [T ] ik h TRE# 41k ,2010,23(6) : 606-615.

(1] MR ERER, HERMEAE % 5 2. WG g ARG 2 3850 V il M 287 43 GB/T 6931.2 2020

[S]. 2020.
[12] EESCR, WA XNRYL, & 28007 shaS Rk Bow — 48 18] BRI R B0 #r [T . 9= 8h ik 512 W7, 2013,33(4) .
588-595.

[13] BRAGLT, FIGAA RS SR RAFI R D SE LT ). 20 RP R BL 215 TR, 2007,23(6) :28-31.



