¢

o0

R R BB, SRATRIT A7 A

ﬁEH‘JIﬁ B R &
4 K £

(b = & & 2 Be)

=

C Acs | RESEEIEE (viscous material) BRELERERIE R, R ESE
TEIEIRARRR (isothermal condition) THIETH NEHEH:. BIBSITHER,
EBETHRNETHEES] (average tension and average .compres-
sion) ', MR IE NI N2 1 B F RN T, BRHEF R NRNE
YIRES1 (octahedral shear stress) FFSEIBIGR BT BN T, ETHE
NEN\EYIRE SIS iR, EREEENEE, S B pERE
PR OB R, ERRREARS IR N DR RTE. MEREE
W8 ET AT RRA RS R RS  ATSEN T, REMERE
Bl BB UABSS, 38—k,  HHIERIME A SIS R R, B T REA
F%#8E (maximum distorsion energy) K’THE}?{%YE&EQ}%{%W k4]
SR APEBIEEME(L (strain hardening) BRERSE RIRASR, BIIM
fEEE (ductility) R, IEREEET —3, B EIERHE.

—. 5l E

S DA B 1y B AR P ST A R e

1)
2)
3)
4

mAIEMESES: DBE S =K, FFBIRens4E.

BATRHEBET: DUSHE S — 6 (S + 5 = Ky ¥, BT,

BAUIMES B UBE S — S = K, B, BiuEsE.

BARMEEER S (maximum hydrostanc tension) Z:FIV: JIREEE

S1+ 8, + 85 = Ky I, BiRENEEAE,

Pk s BERET, p FRIAKIL (Poisson’s ratio), K; B—illE 7Y “@??}éf@

*1951 42 8 B 28 HMH

[ 1] ‘Bridgeman, P. W.,

under Pressure”, Jour. Appl. Phy. 17 (1946), US.A.
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A, AR BB RER RN A MO 2 RS R A
WErERES Ky, B—SREBRES D, BERRGESR. SHER, 5442
{F SRR T8 (plastic deformation) MY, 4&%4’«%‘—‘@%?@&%%
MR, AR, (WA S, AT, WAt
READ; AR BN, EREGREA R EN S BB AR ST

RIS HIRL , B & B 200 T 7 T BE , A7 2SR ool 7 , B E TR 1
FARD]. HAR, RO — A ERR B R A B RIIE LA T, &
153 JR BB ey B L o P B R o |

"SRRI, SEA TR, — R TR A
FRERER B EE, RERAMIANEE, RENESESRHLE
s BRI ARAR, TE L IERE: 18 @ BRI AR ALY MM, A AEAR AL
B, 4B RS RE A —B R . UL, R R,
FHE B AR S BB 2 E0B R, TR, BT R i A BRI,
FIEMERE MR, FALRIERERY. JRAERT SHra BN, BT R
DS R, TR

de _ dF
dx - dx * (1)

Hob o RO AE— AR, F ARO L THEMEREE, »
BHUDEEEA R R, REBETEENE, FEASHBAROETE
HEFT AR G SR W REBIR e T AOEIR IERE . sk, —BER ASIRMER R ik
FB= EmM, HH AR O MEIBERES T. wR: ’ ‘

{271 Ludwik, P, “Elemente der Technologischen Mechanik™; Berlin, 1909.

[31 Nadai, A, “Plasticity”, McGraw Hill, US.A,, 1931

{41 Siebel, “Plastic Ft;rming of Metals”, Steels, US.A., 1933-1944.

{51 Dorn, J. E., “The Effect of Stress State on the Fracturing Strength of Metals”, Fracturing of
Metals, ASM, 1948.

[ 61 Griffith, A. A., “Fhe Phehomenon of Rupture and Flow of Solids”, Paid. Trans. Loyal. Soc.
Londdn, 1920. s ’

[7] , “The Theory of Rupture and Flow in Solids”, Proc. 1s2. Intern. Cong. Appl. Mech.

1924. . .
[8] Sack, R, A, “Exwnsion of Grifith’s Theory to Three' Dimensions”, Proc. Phy. Soc. London,
58 (1946).
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TC' CTO ] (2)

E TSABICIRRL, o MEBEMT R, o (O NUTER, ¢ B—18, HER—,
ERERARS 4(1—p2) m.  SELREIRMER, AESBITRMEHE.  FARE, 7T
VI 7 S A 00, B 4 1B AR 0 (RS, S B A7 PR OB 21 o
TSR RR , Bk Py FL L HEAS AR 1S B T2/2F, A RE SHLARE R, A 5

| ERPHEARRERMEAI— IR o, ¢ 2R 1, RIERE R, BRI,

E

T == —Z—C—I,‘:;%’ 3)

EESMIT, B R AR TE G T AR Rl R AR PR B R EERE T .
R, 4V R S — AR, R R EE A . ASCRE EREUER
B, AR T M R B B, M BRI FEARSCR, BHER
B AR, LiERE:

FETRUN_E, b AR e 0 T O M 4 BB PR E SRS, FE PR
TR, ERRIERERES AR —2 EIRRE T G R — R
LR T RO AT T 4, SR IS (AR I . FEMGIRIRAET , BARE B
B P , T LAAE 08 60 0 (9 o T DA 35 R AELTE FEAT HRORAS T, A
BB T A2 PRl , TR S AR R P, R R e IE S, SRR P R
NS G , :

B AT R R AT , 7 BT BE RO B R AR ey, WRNEI R,
TEVEIRIRAEZ T, MUBME kM, SIS (LR B b SR RE AR, 220
GRS R B I, I M 2 SRS , 7 o R AT R A
B A RESERAT — ¥R LR R IR , £ 2L (A R R B e, B
W ERRANE AR, AL B AR SRR B, MR B, R IE . "

A% R AR A TR RS, —RM RIS, R BN SR AY
CIAEIREA I R R, AC ARG B . R, BTSN N R E R FIR

[9] Zenor, C. M., “Elastcity and Anelasticity of Metals”, Univ. of Chicago: Press, 1948,
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% (atomic dislocation), i (3) XHrERO. MUTHE,HA (3) XHEE

Vi
i

. ‘Fﬁ(mTB’J%’in—i’}% g & 1% 1

TH BRI =AREEE: R IERE S (average normal stress), J\{YIHES
T, F1/\M GIMESE (octahedral shear strain) yo[%?, E%{Eiiﬁ%%%%m&u

x:
0="1 54545, | | W
to= i s (5= S0P+ (85— 8 )
Y= —‘)/ (65— &2)* + (&2 + &3)* + (&3 —&1)?. . (6"

Pk, ¢ BEEE. #0> 0B, 0 FRELIEMREWHFLTESY; 6<0
B, UHECR I . AR AU A, bR S MR AL HE T B BB
B ORI, ek — (IR, DUNTIGIRE S To AU HERRBE LAY
HEABERe. O ASEHITIEHNR A B E R, FMIPHESY (hydrostatic “stress)
AR, ST 0 BT SRR, SR A ERE MY,
BESRH, BN YR RR R KM RE AT, BTAE T RS — (@S
M, B T B0 BENSRERASOMAEESBEE.  TELH
A, B AT TR RAE U, 1SR I B B T

3 &

2
U=U,+U,=-2_ 4+ 3%

2K Y460 . (_7) 7
Uy = -2 = BRI MM E (strain energy
' for change in volume),
U, = 3” - Eﬁﬁ}%ﬁqﬁﬁ&‘@ B R1E (distorson cnergy)

[10] ‘Nadai, A., “Plastic }Bthavxors of Metals in the Stram -Handening Range”, Jour, Appl. Phy.
USA., 1937, ’

[11]1 Dorn, J. E., “Ductility of Metals under General Conditions of Stress and Strain”, ASM, 1947.
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K RESURERE, ¢ SRR, bbb, ROEEE AT UURE:

dE, , dE, _ dF

dx T dx T dx’ (®)
E, YL E, BASHL0 8 B — S SR X A S8 - R R HE S 8 PR AR AT 19 (v T ek iy 53
B8, (8) SRAOMEM, BELE—B b, NARO MBI, F—E RN
Perk, 24018 (8) SNAYEE BN (R 2 RE, T REfE BRI SIS ER A, 8
& (8) Xz —:

dE, . dE, _ dF
PR Py (9)

(9) RAEREGIFRAN BB KSR (hydrostatic pressure) fREREF, B
TRISESAERR, AR ORGSR ANEN. Hik, (9) RFRRAEETH
R, FIEMARRYBIEE

dE, , dE, _ dF

dx dx dx > 0. (10)

(10) I ZEFIAF MMM, B (10) RNRRIRE—HEBAFHIE, 7T
BERIRTEA =4

»

dE, .

dx dx >0 M
. dE dE

&Ly > s .

dx - 0= dx ’ (1)
dE, dE, ~

P > 02 P (1I1)

BB B IR R AHE A ARAE T, FRAE R R Rl 1 Bttt , R4S
S VR R AR BARPFRR k18 . SE =BT AR AR AR R E TR RS,
PE (9), (10) AXEH, 2R EHBMOFFRIEME. LB (9), (100 B
K, F— A B AETR: LR ERRER AR SR AR 2L I 9% s FLE BRHESESE
SMEARIRZAO B, AREGESER, (1D W E SERINZO S, 5k
FEAEFIRROHMN B, SHEIIRE, TRIRMFES , BRI RS
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HRRE, B (D) BT, FER 0 <0 MEEAREE. £ (1), (D) W
T, E, SMLRIRZLLMEE, BEsh B SRR LA RE AR RE, T MERERER 77,
AL M TR RE, BRI (D, (D ARG 0 >0 MAEDikis.
HRER LI HER , 38 T B H = AR SRR B RO AR AR L HE IR, h e 1R

-~ %1 B
Y E L e
1): {\'%l-i- —‘g’— =%>0 >0
n): i Zi" — ’% =~ng>0 8>0
au): dd}i‘ ‘fli” I=%§/>0 _ 8<0

am o (D, (1) WEFBERES SRR RS Sanp BN OE
ke ), (OI) WEFEEZME, S EERER. O, (D)
MR EERERZ A, (D) EFEEES SRS 2E UL M.

= M B R WD B N

I (3) RAWHE, DL ro B INAD BB 10 PE, FER R 1
i w, JCPERERCH R R 0 AERATER, EIRP FEE I
BeBL 6 1 To ACHIRS. TRAAEALCIBIREUIIERS, DR EIMEREI, H
Or Fil Tr FeftSR, KT RAO MBI RUE BIEER BE (3) R
FT RO 1 AR B, R R B R 20 11 BR ARG IR, L 7 Fl 2 20
SRR, AR AU REAL . SRS, UL T L T i SO ML SR 2
TR 1 RFURS B RS, KB AR AT, A TR AR AT
BhA B R :

0 . 37t _ 2a )

AT A 6=0; , (1)
E 0 37t _ 2a .

K "76 " n 020 L
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2 2
3tr _ OF =_2_$_’ 6 <o. : (13).

A R CR B Z 4R, DL R =SS

(1—2p) 0%+ (1+p)1d = 23’1;:‘, 0> o (14)
(1—2p) 6 — (1+mi =22, 6>0; (15)
(I+p) i — (1—2p) 63 = 23";:‘, 0<0. (16)

FERET) 2=, A =3

(ST+SE+ 8D — 20 (S5 + 55+ 850 =222 950, (17)

(4—2p) ($18;+S5,8;+8;8) — (1+4p) (ST+ 83+ = 6Ea , 020;(18)

Yo

(144 p) (S + 83 + S —(4—2 p) (8, $,+S; S3455 5,) = 6rE‘l, 0<0. (19)
-

-0 e, ESAEREAYET R R R E X W E AR, =R
BEIZE o, HEZE b, REMEZILFER: '

2Ka 2Ea
= = v 20
4 \/ o 3ro(1—2p) (20)
4Ga . 2Ea
b= =4/ , 21
37‘0 37‘0(1""[—‘) .‘( )
a _ /3K _ [ 1+p
e 26 Vi—2p’ (22)

§
EHAESE (RE D wBl | PR, EESZEMA, (D, JID W%ﬁ%?@j{
oy T SR e TR o BT LT S M A (R PR R R R R R AR L IR e = -

R ARSI R, HR 2 MBI AR, R b = & FHRR:
i G BRI AR Y -, SRR R BB T R S R

/
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‘ l 6 3. ANILI+4)
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= / K - [17
— b b "'23’5 Tz
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(m)
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Tp—> ' /V

B 1. BB gt

Bgoh, (18) R p> 4 B, EFEMESREE R, D) GG
PR T b, BT R A R SR T MR

. g OB OF %

VA B 200 A R T ) 20 55 A K AR 4 13 B O
Bf, T E SRR R B TR SR TR0 EARE MR RE. Bt
HOBE, W E RSN, BZICE, (LR AR BN R, — R
RS R E TSRS,  Fi, 20 SR SRR, BB AT
M REA R RSB R . 97 B, SR IR0 B 3 M 2 35 M R, S 1
PERNBA R 107 S M AR A P2 — 1 B, T RR A NT 2, BURE A, SB 22 A1
. HEREEIRIL LR EWE P A R B R B e ey, 1B B B
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WA R TR , B R T LUE N, (22) SRERULERE— R e 3R s

SLECBR AT M S — B, U EBRAE S IR 0, = (7)) REAWAEIS M, J B
WE (22) X, TEE I T A 2 R T
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Bl 8 ATIHESE A B T AR A BRI, TREMARA IR
SRR, — LB, EIEMEE Y 45° LR (B BB A5 (R R [E D o
G S B, AR R ZE T , SEIHIE AL B A 7 ) M B, B Pl FT AR 4
P, A, B9 B ARSI Ry T ROBAEBRARTT. @ 10
LB TS A 1R B e MR IE A T RO WAL IR AR R . [ 11—
B G HIHE ST AIRER A AN (17), (19) AIRIESTE F B Hs A0 HBE

R BRI, W SUB AR N R SRR, R = e
HF R EREE, TS (0D BigMerto i (AR T, iR
B BRI 2 9 AR SMEAR S DR B, AR BB A T LI ERE Y
T, BRI TR . S REES, 5, (D ERIEREE, R
1 5 FAE 5 AR A7 T BB R AR IR U o, O B Tr Z SRS,
BB EERT, 0 FI tr AOSHEFSH AN, RELIRUEIER .

AT 35 B TR ER R IR AR 2 O AR, R B NERE R , AR DL bR IE
B, SEREEEHE AU, RESA S TTREGS B AR . FEMA T LA o #1 b (BKMH,
BB B E BT R 1000 C. G. S. BAIAA, Em (20) & 21 &k,
e MO RREIE o, Wk 2 PR

% 2

% . & o (cm)
Fs, J-1, Fs-1, gk & & 1.14 x 10-¢
75T & & & 3.22 x 1078

24 ST, 24ST 80, 24ST 81 48 & & 5.40 x 10-%
W 6 3.18 x 10-%
e € Bk 6H 1.45 x 10-5

»

35S EE BRI (mosaic block) HIR~HEEER. SHEBRFTRERS

[13] Thomsen, E. G. “Fracturing of Some Aluminum Alloys under Biaxial Stress”, OPRD Report.
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. “Fracturing of 75ST Alumium Alloy under Combined Stress”, NACA Report,
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2R SARAE B LT3R 7 BRSRET R0 1 SEREARTY, SaBAR ERUEMBEOIBAEA 2 451
Y SERE SRR BRI vo RO BT, BT LIS RE AR v . E
RTHEE, & vo MBROBLT, BRSRFRO LML ERRL . Lot
AL TR 50— T S TR R WEF|—ENERRECGEE). BT
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YF_[3a2<r0 K)] . 0=>0; (24)
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