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Fatigue Life Prediction of Welded Structural
Material under Variable Loading
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ABSTRACT

In this study, about the fatigue life of welded structure material under fluctuation loading, the
prediction life which is produced by using the Histogram Recorder System was compared with the
experimental life which is produced by execution of fatigue test of welding test material in fixed
amplitude Jload which {s produced by the RMC model which is imported by conception of
equivalent stress. In this result, this is represented few difference by comparing prediction life
which is produced by damage analysis depended on Miner’s rule, by using the Histogram
Recorder System, with experimental life which is produced by the RMC load model which is
imported by conception of equivalent stress, therefore fatigue life is easily predicted by using
Histogram Recorder System, and result of prediction has equivalent accuracy with other method
which is more complex than the Histogram Recorder System. DBesides the damage which is
produced by stress which is high thirty percentage rank in the stress range of damage inducing,
is nearly equal to the damage which is induced the rest of seventy percentage, there fore we can
see that damage accumulation which is induced few time overload which is effected welded

structure material is great.
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Table 1 Chemical composition (wt. %)

C Si Mn P S

0.20 0.23 0.41 0.02 0.006

Table 2 Mechanical properties

rYield strength | Tensile strength Elongation Hardness
(ke/mr') (kg/mr) (%) (Hp)
30.1 485 61.4 125
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Fig.1 Mechanical welding type
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Fig.3 Experiment model of weided structure material
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Fig.5 Measuring process of stress range frequency

Power
nit

ehutrh, o] S-N F4& Histogram Recorderd] 3
5o} DamageZ A= Wi S/Wo JdEAEFE
&9

4, 2 WEREYM A9 oM BEMSR

1,200% ¢ #8372 #EMES FEA Ran
flowg o2 4% ¥ X Table 43 2t}

Table 494 S¥9 #E VS. fiflRgsre] 34
& nR By HESMRE 4 3 AE Fig?
of B}

24 A9 12002 FoF 10,3293 9] HA5dF 0] 713
Bow, Hog$AL 4593kgf/moln HALHL
2.18kgf/mi = LFERRITE.

Miner ] ol A A EMH-S RARE BHEDG 2

-190-



Arlsd LA ER APAEATE TEW), 4187, 1998,

Research Report. The Institute of Industrial Technology, Kangwon Nat’l Univ, Korea, NO. 18, 1998.

L]
4] .
E
2 2 -
k3 .
]
2 .
= .
£ =}
@
© .
o
%
18 - e .. L Y E I PN
1B+ 1.0E406 1.CE+06 1.CE+07 1.(EX8B

Nuber of cycle N{cycle)
Fig.6 S-N curve
e dojdrie ®E ot =23 (26kgf/
ool g} o) Zlalz RESFY A¢e 30032
FA Count 9 3%l &2t

Fig7ol Al H+ ulep Zo| EHHME AA 72
Eold dehd 4 AT FXo ELF Ao= LR
=, 47.03kgf/m ©}42] Count F7} &5 "0"9) A
22 Ho} Full scale(70kgf/mf) BAE EHE3 Ao
2 Aadd

oo
[111] ——
|
[*]
=
g ot
€O
w
o LI -
SR BRGNS BL80YLEg s YR B8 Eas
iecsodr“a XEERY BRI TY YrgeEEes
Stress Rae (lg/w 2)

Fig.7 Stress frequency distribution chart
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Fig.8 Stress damage distribution chart of damage induction range
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Table 4 Measuring result of Count-Stress range

NO |COUNT |STRESS | COUNT/K |COUNT%|DAMAGE| N(S/N)
64 0 70.00 0 0 0 2.209E+2
63 0 68.90 0 ] 0 2680E+2
2 2
42 1 45.93 05 0.0097 |2.983E-05| 1L.6T6E+4
4 2 44.84 1 0.0194 [4.900E-05] 2.041E+4
40 4 4375 2 0.0387 |8.048E-05 | 2480E+4
39 6 42.65 3 0.0581 |9.914E-05| 3.026E+4
38 5 41.56 25 0.0484 |6.786E-05| 3.684E+4
37 8 40.46 4 00775 |8919E-05 | 4485E+4
36 10 3037 5 0.0968 |9.156E-05|5.461E+4
35 12 3328 6 0.1162 |9.024E-05 | 6.649E+4
34 8 3718 4 00775 (4.941E-05| 8.095E+4
33 14 36.09 7 0.1355 |7.102E-05 | 9.856E+4
32 18 35.00 9 0.1743 | 7.500E-05 | 1.200E+5
AN 28 33.90 14 02711 |7547E-05} 1.855E+5
30 36 32.81 18 0.3485 |6.274E-05| 2.860E+5
29 24 3171 12 0.2324 | 2.705E-05 | 4.436E+5
28 14 3062 7 01355 |1.021E-05|6.859E+5
27 24 20563 12 0.2324 |4.566E-06| 2 628E+6
26 30 2843 15 02004 | 4.440E-07 | 3.378E+7
25 32 21.34 16 0.3008 |3.686E-08|4.341E+8
24 3 26.25 165 03195 |2.858E-09|5578E+9
23 28 25,15 14 0.2711 0 LA D
2 2
2 5402 218 2701 52.2994 0 ¥ kkAfite
1 0 1.09 0 0 0 AR Rl
| Total | 10329 51645 9.733E-04
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