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Yield Stress Estimated by Using Natural Strain Theory under Cyclic Load after Pre-deformation
(Decreasing Tendency of Yield Stress in Case of applying Pre-deformation of Tension after shear)
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Abstract: The subject of this study is to reveal the yield stress when the cyclic loads are applied after giving the large
pre-deformation to the test pieces. ~As for the determination of yield stress in each cycle, the method by using the slope of tangent in

the deviatoric stress and deviatoric strain diagram is adopted on the basis of the Natural Strain theory.

In the present study, the

decreasing tendency of yield stress with an increase of number of cycle is examined when the pre-deformation of tension after simple

shear are applied to the test pieces.

1. #%

Z OO DB T, SMEDZ 7y F4H
ORERF A2 AV, Feb BEARR 7 Bidhg | 9E & HETkC
LT, TNOHDOFEIEOEAFERE FDH% DM I
LA EROEIAEXDB R —DBEIZOWT, #ViEL
FEDZY A 7 VN TORRRICIEZ —EEIE DS
TTHEAELTE 7. £, ROFZEEETIE, TEE
L F DB DY R RO TBRER N R 72 554,
BIE Bl 5| 3R D T 28T D% 2 5T 7 & W BT O 0 K
L O%E & MBI O T A DO%IZ515E & JERF O Y
WL EAT I BEITDOWTH A 7 LN TOREARI 1l %
FELTE, ZOREL LT, PEBEEYE LA
HOLERERDF— DA T, WA ORI
OWE 23N E <, NETT MR D BRI ) O 1]
WIRELSBRDBZERHLMNERY, — 5T, ¥EEE
0 IR L E OB RN R B854 120, B R
&3 AR CRAR I ) OTERME RN R W 3 E U2
EMBHBMNE o TET.

ARHFZETIXEIZ, FPEEOBRENEY K UIRE F D
BRRBISIC I E T B A fEIA T 5 72012, AFFETIT,
BONZEIW & 5 2 FD%5IELY 5 2 5581V TR
MTARZEIITTA. ELTCIOTERLEx - BRA
Wk UC, ESTA & T OB E 7 1B AR & EfE o
0 IR L EZ N2 T A 7 VOB 5 BRIG
T OHR Z AT 5.

2. PEHOBRELEYELEETORRKEAH

TE & 5 2 5 18FE D% - TR O B 5B
S A, D% OM Y IR UL E T ORI ST DR
MICEBE 5252 ENZNETOEREENLHS
METRoTWND., £ T, RFZETIE, PERE LT,
X 1R IRANCEIEE 5 2 -5 Sk 2 2 2855
WZOWTHETT 5. 2 E TOEREE LR
O®%OMWEE (Febb, Ko AB ) TR
DOEFTFHENRRKELSFEET DI ENHLNI > TS
ZEEREETDLE, AROTEROLE TIE, %Y
WZHIBEZINZ D Z L 2% 2 5 & Bkl o B MT &

7.
/7
v/

Fig.1. Deformation path for tension after shear
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Fig.2. Yield Stress in one Cycle

DEIEANCIER ESND Z N TREND.

X 2%, REBRAICSWRICSIROTERENZ -1
(2, Bl & JEME E 7 3NE S W &5 m o 5T EF O 0 K
LM EE MDD 1 YA 7 )VHORZEEI T —WE
FERHEZ B2 O TH D, P oRkfao
MR, HEMEZMNZ, FRRT I EEERLTH
5. ZORFE, B OIRMENBEICH B> T D
ZEMDFAMRFORIRIS L, RFTREND. 2
D F O T, WZAETIS) —WEFEERRKITHES
MR L 22 BN, ABFETIE, ZhEaX (1) 0k)
WARET D, 12721, #%%a, b, ¢, dOfEIE, LML
(FER B RN 2 Feik) CTIRET 5.

Slza(l—exp (bel)) +ce +d Q)
Hiz, O 2Wrdse,
Zil :—abexp(be1)+c @

It HOREET - 400 - #bK, 20 HORERT - (8 - Bk

715



SHTEE BAKRFEIZFEE

L7220, ZHEV R F _ EOFRBRREOERRE D E
TE 5. AHIETIE, Z ORI ER—EE 7258
CROLWIHEERMRNIENEEDDZ LT 2 (HFD
@, HIH S, Sy 2B,

WIZ, NEH W2 NI I EE —ERThH 27
BRI/ LN DBRIE T, BRATERTOM B &8 D Th
% (oo, BiHSwe, Swi).

— T, WL DERIGTNE, R Ee 2 HHEIC
WETDHID, HC, EORINSSHESND.

3. EBFE

AR NTIE, 5IR & SR &2 [FRFICER S/ 5
ZEDOTEX DL MANRBRIEE W THERETTY. K
B CERH L7-3 B OMEE, FEMEM B T B AR
MEDOEWE 7 vy T4 (ML 99.99%) TH 5. 7o,
R ICII PO LBES TN 5.

72, ELSMOMOL EEA 2T BRI, 5
BRI (T TR LR b e — & ) —
a—ZEHN5.

WIZ, EBREFMHZOWTHAT S &, AFERIL, R
BITICRERTERE 5 25K, TERKRITERY
WUMMEL G2 5ERD 2 BENOER SN TV,

F7, TEARE G2 5ERICOWTE, HERE
D1,=0.19[-] (p=34.1[deg.]) TH R 7=#IZ, 5lHEZ m
=L TH X TEEEEREDOA MLy FEN 2
=12[E THZD5ME, SKER%Z Dp=0.3[]
(p=54.3[deg.]) TH-x7=#%IZ,519% m=114[-] TL-
2 THEAELERREDOZ MLy F BN 1=13[]F TH
ZDEMD 2580 THS.

72, PEBKLOBIEE EME, FI3ET & W5
M OB O K LATEZ 5 2 5 EBRICOWVWTIE, &
BRRICEr— VB E L, ElE% 4e,=0.006[-[ICF%E L
TR IR LD N=10 £ TEBRZ1TH. AhdoHIEIC
Peo T, 4V K LEN ORI EE S X 2 D B, C,
D, E DRSS OHEB ZTHAND.

4. KEBERELER

X 31%, SIWrzicsl RO AR (X 1 ORE) %
2=13[] £THEA-#IZ, YR LUWELZ N
W BN D RATIC T — w2 EERK L D IR 22
FISHEBMYIELENOEKREZRL TS, 22T
B3 (a) A3, NEF7(a & i 5 m o> BT Ok 0 I L faf H
% E0E e, = 0.006[-] THAXT-BAEORERE, —FH T
B3 (b) 723, Bl L EME DMV IR Ui E 2 E IR e =

0.006[-] CH X 7-HEDFEREZNLTARL TN,

INHOKOEOT vy R3E B LA D OREIRIES,
HROT Ty PRI W THEE L7ZA C LA E
DORERIGTS], FO7 1y MAE-EEICHES ML
HRCLEEE BRISHEENENRLTNS. £
FHOBERIS S OM & LT, #0iR L oY
MR E < Fh, M0 IR LEOBNN & LIRS S
T—EMEIEET 52 D05,

F2, HOTry NOEREEIZESMAIC XL D%
RIGINE, Ko7 v v S OEFRREE AW THEE L7z
RIFGEDREARIS TN R TS WER & 72 5.

Principal deviatoric stress S; [MPa]

Principal deviatoric stress S; [MPa]

FiEES TRE

.. Yield stress at B Yield stress at E

»»»»»»»»
,,,,,,,,,

\Proof stress at E

=

1.2 3 4 5 6 7 9 10
REE Proof stress/at C

e B i e

777777777777777777

"""""" \Yield stress at D \Yield siress at C

Principal deviatoric strain e, [-] Number of cycle N []
() 4=1.3[-]/1e,=0.006[-] (Forward shear and reverse shear)

Yield stress at B
o s

_____
N~ el L SR

%= 4
$r- L1/
Bl i T P & Ry g R &

\“‘BI’_OOf stressat B

o
08 -0.006 -Q¥004 -0.002 0.00240.004 0.006 0.008 1 2 3 4 5 6 7 8 9 10
Proof stressat €

166
O G S ) B SR LR
L7 0 1 VA VA A Y B
300 Yield stress at D Yield stressat C.

Principal deviatoric strain e, [] Number of cycle N [-]
(b) 2=1.3[-] /1e;=0.006[-] (Tension and compression)

S

Fig.3.Yield stress under cyclic loads (Pre-deformation of tension after shear)
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