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Abstract: Simplified load spectrum is an effective method for shortening the time of fatigue test. A sim-
plified load spectrum method is put forward with the advantages of three-parameter S-N curve of whole
life adaptability, the simplicity and precision of DFR method and the invariance of the total damage of e-
qual damage reduced method. Reduced load is determined by setting the ratio of damage threshold y,. ac-
cording to the ratio of damage between a certain load level and the maximum load level cycle time(y).
Considering spectral model for fatigue test, spectrum shape factor is introduced to reduce the effect on
fatigue damage and dispersion fatigue life by changing the type of load spectrum. A set of simplified load
spectrum method is formed combined with the handling of small loads under fatigue limit. Experiments
prove that the damage of simplified load spectrum is close to the damage of original load spectrum, but
the test time is greatly decreased. The validity and engineering usability of the load spectrum simplified
method based on the DFR method with three-parameter S-N curve is well proved.
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FEAR DR 7% 55 75 i B R W) s S 220 i) DL 2200 HL R

i LA 3.
o
* 200
4 400

7
SOooo0ooo00o00000

OO = = =
O= WA NRNJ0OO— WA NN
T T T T T T T T T T T T T T

0.20 0.25 0.30 0.35 0.40 0.45 0.50 0.55 0.60
(01

Pl 3 9 55 SR AR 5 Bl R S TR R R 1 28 4k
Fig. 3 Change curve between fatigue cumulative dam-

age and shape factor of block spectrum

PRI T AT 2B 5 118 S5 00 4 I 6 0% 3
HOE R 7 1 52 o e 48 iy B 2 R I - Ak
TETIREAE LA N S D)2 48 5 o 2504 /N T 1) ALAEL . HL 2
TE Y FE PN AT DA B 5 B 4t 5 o e i R TR R
KT TIHEAR » W5 48 J5 55 b R AIE B3 T AR TR 422 3
S AT AR AR IR, DAOR RS 57 75 1 1) 7T Sk
2.2 HEHEFHHE

) 2 e 2 B 40 ) 28 A 0 ) I S A5 S it e 5 B
KA T X REFEBRGIFFENRERLZ — AR —
oo 35 450 1 B 8 28 A 8 T

SRURE A Hgie v 1 Je R A B A 2H I — 1 I
K ZATE LN (G s 0min ) » IR JT HUH T H 1 55
§ PIRIT (G » Gimin ) » 2K FR — U3 8 1 43 1
oy

an

7:D

BEE L v B9 TTHLAE 7. » 5 12 20T s 12
7>7(\(vmu:‘&ﬁ?%%;&zaﬁﬁi‘i}ﬁﬁo ﬁt%}ﬁ%ﬁ

AT Bff 5 14 O R 22 Ak A T AR AT L T T AR v PO W E
Yol K M T 5 3 22 19 2 A % o DA T 3 ol 28R Aoy
RN Pl R F S 2 SN 3823 B 2 N S S
T (56 4552 75 7 iy o3 B o O o DA R A5 L 52 7 i 5
A Veedd /N U AT A AT A B AR RE PR IETE B
B ME LR B E B H 8. 7. E R 2% 8 T
P S B o [ i i 2825 18 Bl R IR 7 A9 52 0 3%
{ELAY 1 A 5 2k — 20 AT BRAR AR BF 5 [ I
RIRZBHRA.

3 ET DFRZEWNERGELTIE

XF T CMLEE A (Y AT 1 A AR 4 S T AME 55
FTET o 177 B — AT 55 901 TE SRR A T G A8 A 2 B,
/N AT AR T IR B3 22, X T 98 97 i 3, 75 22
P T A /N BT A R A AT 55 40 5 e 4

T B 2R AT (S5 Sai) » (Saz s Sue) » I B HI
BN Ty KB A IR SR B A A B AE
X g it AT, B H (SesSwe) ORI H
(Sar s Su) B4, H (Sez s Su) IITE AR UEL N 2 .

AR 4 Miner 3¢ AT %01, 5 9% 2K o 1 1 1 44
153 50 A

D, = - (12)
0. 47DFR—S, «

O- 9451110 Sul _
0.94 (Gmo — Swm) +1.06S,

10°

So

D, =2 1
0. 47DFR—S,
0. 9460 S,

0.94(mo —Su) +1.06S,,

10° -

S()

13
Aot S, =1 RS s b R
1 0.06 F = S8 SN i 0T R 2 4 DFR
INEE PR
M S5 B UTEIE AT Dy =D I e AT
(S.z s+ S ) Fe 45 B Aif 7K - (Sar» Swn ) 19 55 851 H
WHH

0.47DFR — S, v
Uy [ O 94o‘moSal o S ]
g = 1094 Gm —Su) F1.06S, ) | _
0.47DFR — S, o
{ 0. 946w S g
0.94 (6w — Swz) +1.06S,,
0.946,,S.. s B
o |0-94 (om0 = Su) +1.06S, T (1
’ 0. 9460 S, S
0

0.94 (6o — Sp) + 1.06S,,



%3

X £ GF HE T DFR Bk 09 8 % 28040 18 10 6 45 47

St

L]

75 i

411

itqj ) j‘:](Suz 9Sm2 ) E‘Jﬂﬁ%?}b\ﬁo
4 RICIIE

TR0 2 LA 4 AR AR LY 12CZ SF- Ak
T JLAT R SHnE 4 s, 5 HL8 MTS 810 H
TRUAR) AR 55 KB ML, BT 21 A L 3 10 IR
k. 4 5 4.

B4 LY12CZ AL RFE
Fig. 4 Geometry dimension of LY12CZ specimen

WRIG AT S 1 iR,

®1 JRIBIE
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3 185 3.7 325 000 400  3.08E—06
4 275 5.5 110 000 90 9.09E—06
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8 147 2.94 1000000 800 0.1E—5
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Tab. 2 Simplified stress spectrum after equivalent damage
convert
B R WE(H/MPa  #{H/MPa  fEIFKEK
1 185 3.7 602
2 275 5.5 90
3 300 6 50
4 250 5 200
5 170 3.4 859
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Tab.3 Fatigue spectrum simplification accelerated

fatigue test results

B J5L itk /B A7 Ak 1% / B
1 103. 910 95. 305
2 75. 447 84.014
3 69. 302 100. 052
4 298. 501 114. 552
5 153. 667 93. 687
1 98.76 97.52
b 2 130 552.702 5 20 106. 162
L E Y 0.339 8 0.114 5
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