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Abstract

In this paper, rotating bending fatigue tests have been carried out to investigate the
growth behaviors of surface fatigue crack initiated from a small artificial surface defect,
that might exist in real structures, on 2024-T3 and 6:4 brass. The test results are analysed
in the viewpoints of both strength of materials and fracture mechanics, it can be concluded

as follows.

The effect of a small artificial surface defect upon the fatigue strength is very large.

The sensitivity of 2024-T3 on the defect is higher than that of 6:4 brass.

The growth behavior of the surface fatigue crack of 2024-T3 is different from that of
6:4 brass. The growth rate of the surface fatigue crack of 2024-T3 is considerably rapid in

the early stage of the fatigue life and apt to decrease in the later stage.

It was impossible to establish a unifying approach in the analysis of crack growth
behavior of 2024-T3 and 6:4 brass using the maximum stress intensity factor because of
their dependence on stress level. But if the elastic strain and cyclic total strain intensity
factor range were applied to obtain the growth rate of surface fatigue cracks of the

materials, the data were found to be nearly coincided.

« Agoeta 7 A gy

wx oA E s 7] A



LM E

N

P2 7)A 2 FxEe] Fr|Hes waishe v
Balgg wol W 2aHEE e A
shz)Absre] o 60~90%e] Harckm BUHe} 9l
o} G452 sjzg@Aate] g 7= Wohler?] 4
&(1857<)0) % <F 130 o4 A sl on, AR
Fgel ozk 3= 19208 el Goughed Moore
o] oste] A2kl o] % of 700 oAb At}
3+91, Paris®} Erdogan(19631)”e} s &<de] A
F4c g gl el HEAZ o) F AR FAAAH
£5o] s}x]e e "]:1° T}Aﬁl} S 3hA s
of AR o) AQhEE
st Eaql odfe #HE T—::Lé.:%] 7‘15’5101 ZHE_
7171 %l A ZHER A

5]

\

Ggslol e 4shE uln o

vl vl 2 ashid § 8 FEEl
St glald 2L TSl o3 Aoy #45
= A5 wrh e FERE 2 71719 gy
b Aol ofgk A, 22, ma R A 2
2 oejaa s AR sbed Ao uwiAge] HuF
of AAEA | B 7|22 2pRe] HHo] TR
st Elglen] 2, vlg2 HAHNDD 7| &2 e
3 vjge) ool Wy FUH W I Fa4ol

ol% <l 3 Qe
ololl 3k AAr-EA Wei= H oz sAlo] 3
A A4 el JKE A-8-819 20, Dowling”&
stz stalql W4 K/ Vr(r=notchibd)d 33
A PH oz R A, pAFHe] o)A
Ao A25ES ASssch
Nishitani” §-& ¥H27270(S10C, S500)9} 7 : 3%
29| Agel 274 0.3mm, Zeo] 0.3m<l -2 AFH
e 7ysle) mAA A (coaxing effech)e} T
AN AAES TARRALh QLSS HT80A¢}
e m Zol 50mel vlAlTA Y
F AAAANZAYE A4, ZHAE
A AFE o I o EA
Ae| staAEA-g FAlste] AFS #2

AW E AT

_‘5.0]

Ql s A = ¢ (cyclic strain
intensity factor range) AK e & AFg-3te] Eds
2gdel stxgsbd Mg FAA gkt £y
Age aRksbl FRkasdel ekl dKe
& bz Lste] wzgde] Iy AFE
Al A3t
¥ Aol 2024-T3 diels 353

4315 2] 2o T AZ oA WA, AAsE Iu‘i

F+Yge “Lf”—i FAbsl7) 9] ko] ofg3h 3ol
dratdch dRele a7t 6 45}‘“’1] =2 ] 7}
ohE F 79 éﬁ("‘ﬁ 0.5mm, Zel 0.5mm 2
2173 0.1mm, Ze] 0.1mm)E 753 F %—%9] 4]
Hdg Axtsted, AbZold $-¥u] R=-14 A

TYHZAEE Aste] Ao @yt ARAE

of PlAE g xAstodch m@, EWed
) AREAS watetel HoeARYASE
R e LA P LR R
289 JKest wRsEAASdASES 4

e ula, AAbstel 7 fE

ar st

2. AEME R AU

°ﬂ }‘}%ﬁ_ N g 2024-T3 45715 3
= 24 1 #shA AL Table 13+
2o} A ”-"‘4% FFR ARE VAN F e
2] #o] = (emery paper)220¥ o4 12008 74%] <Ant
g % 9 (buffing)ste] Fig. 13 22 J4o2 A
zrslelel, HEFA 2 FUHJFTEAEY] 752
AW FdHIo to]dAle)A]E AT =
ooz AHuUstA 7hgatsdct. ol 1
A gwzte) HE of W =9 HAFAY 9
2 & o] %E-Al¥ )7 (travelling microscope)S A&

she} 2Halshaich



2024-T3 2 #-39 #E #uA¢Ae] Aogd AAEL B¢ A7 55

12 (8] 12 83
0

EEE
S

o

und mm

Fig. 1 Configuration of the specimen and the pits

el 2432 27 0.lmn, o) 0lm % A7 05
mn, Ze] 05mel 2%F24] Fig. 1ol vyehd ule}
e HEegajett o|eizte] AabE F FH-2 A
HAS #1H 9 =T replica) 2 FaH v L A}
L3t} ZMFAHYEE QU3 F HEAEE Y3
Aok 6 4%F9] WY Y JFAFAYHEL AF
+H& AAs] Hsted 40T & A 71
T & 4‘33}93‘4 AFFS AR F 2R
AMSslgic) m, THEZE|vtR FEAde]y A
& folsA ‘Q F RS Asta TR sPEA
HAg F A ZAEHS Pt AFEE A HH e
Axef g o] 7|AAAQAHL Table 29 el

Table 1 Chemical compositions (wt, %)

Mark| Cu| Si | Fe| Mn| Mg Zn | Cr| Pb| Ti | Al| Material
A 1471009025 058|166 002|003 -|003| Re] 2024-T3
B [606] - {01 - -|378 - 06 - | -|6dbarass

Table 2 Mechanical properties
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