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Table 2a The comparison between computer results and

test results of Man-Ten notched specimens

o8 |

\\ [

"

*
HRGR®

B 4

1 "~ ‘ - - N - o
fi — L WEER RO

-

RR R

7265 16.3 , 15.2

3633

1592

8.4
12.5
12.8
420.0
154.90

74.0
3755.0
4270.0
5800.0

&2b RQC-1008: D KB HEERTKBLERILE
Table 2b  The comparison between computer results and

test results of RQC-100 notched specimens

T &% 73 oy E° 3 # B
BABEGID | WR&R G| imgm L mmume
- 7 1 29.9
7265 11.3 5.6 23.5
\ 22.2
S | f 269.0
3633 147.6 ’ 141.9 } 460.0
374.0
o - ) o ‘ 57090. 0
1592 94017.3 80448.0 ‘ 88020.0
] 88020.0
£ 3 I HET0S & B R BT [H]
Table 3 The times taken for computing 1709 peaks
‘I

R B ! = B ® & B OR l B i

i ‘ _

13.308 ‘ 6.81% 14.09% ]’ 34.20%




43

8000
7000_ @ ofis
6000f
5000
<w,\—1 1000} Neis e
< 3000F .
~ R &30
2000 A FHFELERCD
o RIGLHMS2 olde
1000 . . ' . ’
100 108 102 103 104 108
BTF (BR300

4 Man-Ten HOREIEERSRBERLE
Fig.4 The comparison between computer results and test

results of Man-Ten notched specimens

8000}
7000} A =
6000
__ 50007
= 4000t
<\1 ANeo o
= 3000 g .
9 R B
A ko
20000 fd%f_‘ﬂ‘m
RIB LR .A’\
1000 N . , ;
100 101 102 103 104 10%
BTF (@350

5 RQC-100 Bt O RMIIHEERGFRBE R
Fig.5 The comparison between computer results and test

results of RQC~100 notched specimens

m.o%& ®

L HEEREY, ARRMERSASNM T ETEEHKEG 5LRERLERE, B
XA B ARG RBENRNESRRBREE, Fikh 8 XN B,

2. FHRILAE DY S AT AT LA T AL T AL LSRR, A SCAR R MR R S T R -
AR MB =S KT, TERE, BHATE, THATHROMENRIER F @
i,

8 % XK

13 R.M.Wetzel, Editor “Fatigue Under Complex Loading: Analyses and Experiments” Advances in
Engineering. Vol 65 S. A.E.1977.

£2) N.E.Dowling, W.R.Brose, and W.K. Wilson “Notched Member Fatigue life Predictions by the
Local strain Approach” S. A.E. Vol 6 P55-84.

£33 W.R.Brose “Fatigue life Predictions for a Notched Plate With Analysis of Mean Stress and Over-
strain Effects” S. A.E. Vol ¢ P117-135.



44

C41 R.M.Wetzel “A Method of Futigue Damage Analysis” Pho Thesis, Dept of Civil Engrg, Univ of
waterlooy ontario, Canada 197i.

053 L. Tucker “Ihe SAE Cumulative Fatigue Damuge Test program” S.A.E. Vo 16 P)-53.

£63 D.V.Nelson anol H. O. Fuchs “Predictions of cumulative Fatigue Damage Using Condensed Load
Histories” S.A.E. Vo 16 P175.

A LOCAL STRAIN FATIGUE ANALYSIS METHOD
AND COMPUTER PROGRAM

Wu Yisheng
(Instituie of Mechanics, Chinese Academv of Sciences)
Abstract

A local strain fatigue analysis method is presented for evaluation of fati-
gue life. First, the three parameter elements of load increment, strain increment
and stress increment are constructed by using the cyclic stress—strain curve of
the material and the cyclic load notched strain curve of notched specimens. Then,
the local stress—strain anclysis of notched specimens under complex load is
made by means of these elements and “availability coefficient matrix”given by
R. M. Wetzel. The damage of each cycle is determined on the basis of local
strain amplitude and correction for the effect of mean stress. Last, the damage
can be cumulated according to Miner’s linear cumulative damage theory and
the life can be evaluated.

The features of this method consist in adoption of three parameter ele~
ments of load increment, stress increment and strain increment; one-step transfor-
mation from loadtime histories to local stress and strain—time histories, then
the computation procedure is simplified.

The example of the Cumulative Fatigue Damage Division of the SAE Fati~
gue Design and Evaluation Committee has been computed with our program. The
crack formation lives of the notched specimens for two materials under vehicle
transmission load have been evaluated and the results are quite consistent with
W. K. Brose’s results and experiments. This demonstrates that the presented me-
thod and program are simple, reliable and rapid. This program cuan work more
than 50 perks per second and may be available for engineering evaluation of

the crack formation life.



