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Abstract

In the non—linear behavior of many materials, there is difference between the monotonic behavior
by static load and the cyclic behavior by cyclic load. In particular, the short fatigue cracks to
propagate in elasto—plastic stress concentrations(notches), are governed significantly by the cyclic
behavior of materials. Accordingly, it is needed to investigate and compare the monotonic and cyclic
behavior of materials.

In the pressent study, the siress—strain relations of materials by monotonic and cyclic load tests
were examined for 2 kinds of steels(SS41, HT80) and 5 kinds of Al—alloys(A5083-0, A6N01—T5,
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A7NO1—T4, A7016—T6, A7178—T6). And the constants for mechanical properties of the materials

were determined by experimental results, Moreover, when a notch was subjected to cyclic load, the

effect of cyclic hardening property of materials on the variation of stress—strain amplitude in the

notch tip was discussed by the application of Neuber’s rule and experiments for a center notched plate.

I.F @

BERATE ISEEEEEY S 2 mEREESl A
o}x EHFAFHA = (notch)oll IR ]
sto] gm0l 2goty M MRS A
dHAE ZAdd =¥ KEMECN osto
=X e M KREELSAY REHKLS

£ A9 QAT W WREREC] 329
dow AN BHES HIVABAE £
SA gk olshwol mEHT WS w7
HYSR ol EAGE U BDe YA
& dugdnTedse Hgse FRHE &
sich.

9

b fES REZE 9t wmxo ¥
R0 AUiA FW axe Aue ol A
HEdAEFL 3t FA #h Asd gt
Ae BOREY A3 EH-#EE SAds
33 o E FRE AL ste HREE d
[1~4]. olsbgo]l REMEA 28t FERE
AT S e R EA3e ¢ HAAEEE
Hristrl S E ERE Tty A 8o
FHoskA "Ho[5~7].

/R dadeg HEgy 3L ANe

r

[-9 (-9
-4M1n=Jd1in 82 -Allnon = Jnon 83
Pg—— -~ Po}— —— —
|
| |
I 3110 < dnon » 1
. o
3 i
s = |
< »
1 Lo
) P
i P
! o
i 1 I
1 1 1
&g So+ad N 6o St+Ad &

(a) Linear {n=1.0) (b) Nonlinear (n<1.0)
Fig. 1 Comparision of J—integral between the

materials of n=1.0 and n<1.0

KEDEREisCE $28% Lig 19914 41

wolr dde HERNS MRS EH-8EE
A 2A AuE. Fig.1(a) (e 1 L
2 ZEERNOZA JHESE A YEIA
olth[5]. (@)t (b= FA7F 10olx FF %
S BEF 2 MEASA IR n
g thE ez stk T #ERNY IS
(@) (b)) WEFH FEo o wHsinzg &
2 SndAEE, noj 1.0t Ro=mg I
el A%& she (b Jmol 3A dh ol
AL ol" FLF M7t HIAF(h=1.0)&
stchzh FECY 2o BES %o 3k
Bz AF(<1L0)E A HE &L sAel
fEAstA s TUERNS 2A He Ag dr
gk & A3 Qe TIERN
< ¥ SAhst S|Hrel Fddut Au) s A,
JERRE S Qe Mg 2R MR FAH
Ao syl FES - #2E Al ZA A
drha g 4 Slvh

w2 A= By 2 REMHE)
o3 el M -—-#E FAE vy, FBE
stAth ojFol olEte] REMES Lol WY
% AFske Ao Mol 7|AH dAe
StUHE Mol EH-ME JFAE e
A% MEYFE TFoAch £ WMEEEFE
we BHRFFE 2= 8 F, x=3Hd o
olM mX|Esmel WA BEEE] ¥
olAe MRtel REESELSA distd st
A Tt

2. A@d N AEYY

Ao o] &8 Hie T2E& R 2%FH
A& 5FF2AM B5 7282 319tk Table
Lol zv REebre] A FEHRE YU
c}.

BE UMY " REFEA Y (eyelic load



110

test)oll A& AlgH e ¥4 Fig. 29 #rh
AHE3 MR AV KsRRR
(BHWEE 58)°INL, e WS d71Ed
ZRA PRt

Table 1 Chemical composition of tested materiale
(wt.%)

teell C [Si [Mn| P | S |Cu|Cr[Mo|V | B

SS54110.15 (0.1 066 (00180012 — [ — | — [ — | —

HT80{0.16 | 0.06 |1.13 |0.0160.006]0.29 | 0.76 | 021 | 0.03 [00015

Aluminum| Si [ Fe [Cu |Mn |Mg | Cr |Zn | Ti | Zr
A5083—0 |0.13]0.21]0.02[0.6414.51{0.13(0.01]0.01{ —
A6N01—T510.7610.21}0.01{0.2 |0.46| Tr [0.06]0.02] —
A7N01—T4(0.05{0.13[0.0910.5 |1.2 |0.23]4.79]0.02|0.1
A7016—T610.07(0.18{0.6 |0.05]1.5 |0.01]5.3 ]0.01{0.12

A7178-Y6:0.0710.1811.8 |0.3 |2.6 |0.2 |65 [0.01| —
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Fig. 2 Configuration of specimens
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Fig. 3 Type of cyclic load tests
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Table 2 Material constants by monotonic tensile

tests
Material £ ovs | ov YR T | n
(GPa) [(MPa) |(MPa) (MPa)
SS41 205.8| 305 | 480 | 0.64 - —
HT80 205.8| 676 | 800 | 0.85 | 630 [ 0.1

A5083—0 | 68.6] 174 | 321 | 0.54 | 172 ]0.17
AB6NO1—T5| 68.6] 276 | 298 | 0.93 | 260 |0.08
ATNO1—T4| 71.6| 254 | 400 | 0.64 | 235 |0.16
A7016—T6 | 71.6| 435 | 494 | 0.88 | 420 |0.08

A7178-T6 | 71.6) 619 ) 666 ) 0.93 } 598 10.08

ovs . Monotonic Yield Strength, % * YR=o0vs/oy

Table 3 Material constants by cyclic load tests

Incremental Companion
step tests specimens menthod
Material ovc(MPa) | n” [ovw(MPa) [ n’
8841 211 0.22 205 0.25
HT80 375 0.18 480 0.167

A5083—-0 2744 0.125 - -
A6N01—T5 242 0.16 - -
ATNO1-T4 324 0.15 - -
A7016—T6 416 0.12 - -

A7178~-Té6 595 0.21 - -
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