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Prediction of Crankshaft Fatigue Crack Growth Pattern

by Time Series Analysis

Zhou Xun Yu Xiaoli
(Zhejiang University)

Abstract

By the influence of the environmental loads and the material characters, propagations of
mechanical components’ fatigue cracks usually have stage act. In each stage, the cracks propagate
with different behavior features. For studying the behavior features and getting a method to
predicting the stage transition, time series analysis method was utilized to process the vibration
acceleration data, which were recorded to make identification and prediction for the fatigue crack
growth behavior patterns in the fatigue test of engine crankshafts. By comparing with the test

results of crack growth rate, the prediction capability of the time series analysis method for crack
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growth behavior pattern was verified.
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Fig.1 Schematic diagram of resonant crankshaft
fatigue test machine

1WAs R 2 il 3. BB 4 BIRER 5. I B AR IR AR
6. i s

TN RO 2 el o 12 R) J T 2 i e K i )
SEWNEE k. R OB I8 o B T — OB R
A8 LA 3 G 422 ik 0 1% 1 e T g it ) 9 9 0 g D) R
L2 1N I R T R N € 3 P AW R S YT B U s 7
M) 997 57 1 I 1) % S PR, HoxX — s B G SE B A B
FEBEAE . DR A ST IO P A 3k o i 4 =X 2 25
i 57 15 R G0, i A IR T BRI B S A
A

5 R AN A MRS R A 2 IR B S L
Jo it AN T A0 23 1D 3800l I SO0 0 JEE e o R oA T R
SN R 5 . W] DA BPRUE I 56 1) 3% 2k
4.2 AMZEMIXEIRRE

FUI BRI AR A & 2 P B ALEE .

(1) 7E9% 55 10 50 2o B o 20 47 19 40030 50 4R U AE
2 3R B S T I R e Y I 2l me g B K A 2
Jo& 1) A5 AR DL

(2) Z5A5 X B & 4R R G0 0 B8 4 p, i r
AR B B AU G s s R A T R R A A 4
BT IR 15 250 R G0 0 LR MR p 5965
BORBN ZRMER B p - N ik,

(3) TE9 55 1R 50 56 1L, iR W R 2 J5 WL iy 1
TE A9 55 W 40 1 Jr S B 1 45 97 Jie B O Xof s 1 4 8¢
RSFRIEZS . Pa s CAD #5550 gk 47 24 80 i ] I



166 Kok Pl O %

20074

11— R FN A BRICHELAS 20 o 15 21 2R GE 9 JE IR AR
p ARG a Z RS SRR Bl a—p
il 2% .

() FIH p— N MR a - p #2381 Xtz B
AR R AN S ST R o - N fHZ. ML
MR EAMER da/dN - N #HiZ™,

(5) A B 2 S0 I CAD B, i i A
BROC TS 15715 48 R B e i B R SR i 19 B2 7 568 J3E
P Fiu kR AK 2454 da/dN - N £k, Bl 15 2 2 £
VIR da/dN - AK

I E N K|

| ks kg s | p-Nig |

i 7 AL

| MmO R IS |
1

ST T 80 CAD -

| swa-Nmzx |

— Ry
B2 Ak il i ey R R 0 5E AR

Fig. 2 Test flow of crankshaflt crack growth rate using

spectrum scanning method
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Fig. 3 Raw and fitted curves of the

crankshafts’ crack growth rate
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Fig. 5 Abnormality curve based on Mahalanobis-distance
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