Y # B
BIOLB 1MW 1954438

MEEENBEREENZRM
4 % &

(b 7% 4 B T 3% 2 Be)

i E 3

B HEZE— YR SR B T IR 52 11 38 B R B3 — 5B 15 B 1 Z=hi ) [ i

HIREEH., FAAAEENRER NS at—XEAIZMnS. FE
CEARIET , BRSO BRER S SRR AR ? AR B i ? B ERERERAR 1

HERE —EREMES. 335 AR EAER, B SERSIE—~EEE
RIE: —RIESWXHRMEERSTERIY; —~BHK (von-Mise) BHELE,
AISHTEEEA

ZEEERET, B2 R E R ) SRREY , SHERIRRR A L8, SRR
JIREE, B RARRARRAR, Sk, BRI, RERZ—RAEEABR. M
TR N B2 ARE R, R T — B —UIR SR IR AT BT T
%, FAENRFERFERTHRERARNALS. EREHEImRERIEE,
RUSHHEN LERSSPAENESFLEAEDEEZ 4. BEBRERN
Z2 I AR 68 H—(F A REEAMEAIgE S, AR B —K,

—. 5]

EAREARET , IR AR R T = R TR HARR R fn i ? B IR R
B, ARERLERE EREOBES, #RB R MPIERE T 2B
BR. 1943 £@EnEg (1. b, Ppmamam)!? 25 —{F HEerER, LUR
RO E BT RS 2UEE, 5 U—TEEIES — B R, wE—8R
. GBIBER, EEIN LERER, EAEHNEEHPLURA, EHNEMN
BAEMNT —E R AR, FRaEEMENT BRELET —2. Hui
fag (C. U. Kybxum) FrigHY, S§—SREFIRHBLERE, HHD 8
R, BASIRIEIRY . B R EIE=iE 28 R 18 v R S HE 7 SRR 7 e

il

¥1953 47 11 B 20 H¥H.

13



14 #1 1 & 2 10 #

B AR RS — B, B URRE S I T a i B B N N
BRE RO T RRIB G T MRS, MSOM- 2B (J. E. Dorn) $R

CD—MQX Sf
=T |“7s
= = (1) BH, IR
o ’,?,,) 3, (2) &,
8) 4 (3) BH,WH
o (4) EZMESN
= SRl (5) @,y
ST (6) M, %
@ (7) ERES
8) BN
..7W

M L. # — & BE B RO,

M—AER T —ERRERTR R, (RN BTk R SRR, AR
BRBHARGZERR. &Uf (M. Gensamer) HiEH—ERES, BE
HEBORM TR,

B maice; %

2200f

2 2
 F 8
72~ Froga =1
Q\&m&ﬁ&;;u 20328
1804

T~ F% [ (HH)?

j600r

Mo W e
v 0~ F% [ (Ex)?

W 22. BxaMay 7—0 BRZddnaR(s],



134 FIREG: HREHEANRBRENZEZM 15

S
g
S

T~ F3% [ (Bk)?

J0001 -

PR TR UV AU S S S G S PR
0 -1000 -2000 -3000
0 ~ % [ (Hx)*

B 2b., JOERMREESZ T—O0 RRZYHhER(Y. (8],

K& €91

T~ F% [ (Bxk)*
¢ & 3 g3

S

00 ko 60 dw W00 120w
8 ~ F3% [ (Bik)?
B 2c. KiR4Y T—60 BERZinhamle),

Ve Ry 3L R BT AR IR T 24 RE RO R B o AT e, R AL T — IR T AR U
HWRBEE—MEHERS. BARP, REHECRER IS HREESTE
AR HABEERABESN. BRENXFERBTROERTER, FROEYE
FREAR—ARETEER AT, MA R , £ R — SR BRI &, A
VA BEVUMCERER. UTERTREIMN—LRBERER.

B 22 RO REREERC, BIINEER, & 0 <0 B, BIRAIEE
=0 (0 = FHIEES; = NEOEY) PEFR—EHR, KRILKTSF
AR —ERdhR.



16 ¥ b 3 ] 10 &

2b,c H—EFH¢ RBEH LT EERREY! P BARH A, HkEL
-IEE i, 158 B HAR RS R RO dh AR MR B RRAY.,

. EBOREH T A o D i AT B £

EARMES, WASIBARERIEHE .. BESEHN—ESE &35
w2z
BB ARE, BHE B 2R AR R DT SR, BT anEe
WA
(1= + (53— 53)2+ (53— s1)* = 2K?,
RAE
(F+2+D—(un+ 15+ 535) = K2, (1)

—RRME 77 AR BE T <2 A 0 T 2R it T , 1 A WO S T R A R A

2Ea

GiT+s3+3)—2p@0F+ s+ 585) = " ,020; (2)
o
(-‘}+‘%+5§)"2(—1%%)(51‘24'!253'4‘53‘1)=(1—_'6_4b:,%*r:;0=0- (3)

U E=APZEBER
Sty S$25 S3 = Emﬁ:

K = BB T 2 ERE = B
6 = FHEMS , BB = 5 (51 + 62 + 603
E = BREEER:
p = {HINH;
o = BN PRE, TR R,
o= BUBORE L2 E L.
), (3) MREUBRFEZEMRE. (1), (2), ) EXABRTA
SRR |
B+ F+sD—2k (5154 5253+ s381) = A2, (4)y



1 FIRE: HRAEBRMBERE N =M 17

EHEF | FPORZERE. B (9 NBBRARMEFE &, XA =Mn
ZAEEE. i (4) SWADRESR I —RRAERA, TR

% 1.
¥ B & 4
1 |
WESE (1) z K
Wy e (2 u Zia o
6 Ea
W3mE Q) (1+4p) ! \/(1+4u)ro

ﬁﬁ%ﬁ. ﬁ%ﬁéﬁg%ﬁ? Szy Sys Sz, m%ﬁﬁ@ﬁ%ﬁ Sz E‘jﬁ%:ﬁﬁ
FEPRER., @, (4) B

2

<\/1+k )2._ <\/1+k 2 (\/1_—77})2 = (5)

MR 1 hZRHEEEEARA 5) K&, A (1), (2), ) RAUBLUTEEY
A

S S S (1.0)
Vi) (V35)

s2 s2 $
2

et b =1, 020;  (2.2)
Vo) Vamy (Vs

2 2 2
'(-l' :! 'ft

: — + g - =1,60<0. (3.a)
Vi) V&) Vs

HR= %ﬁ@ﬁ%ﬁ BB 4038 3 K 5 BB —EVAE, RS S aaR e T,
PBB 5 K. BERSE, BREHHEhEREFEGEHT, ETRIEE
ﬁmiﬁﬁi#ﬁ%@—@ﬁﬁ%tﬁﬁ,uﬁﬁﬁZﬁ WRER”. BKEERE
P




18 # = b= # 10

=V () [t - 5

BZR—E, B ERHERNERESERRER, RSB "E§E". BER
W Z RS A

‘ \/1—2," (6)

BT E , R —ZRE o R o BE, T1ERBUE, ik sk,
WA, MAZEAERNHE, SR - FRTEE. X—RUMGERHR
JEE 2 B HEE , IR 4 Y, AT R IR, AR

@+&+g)z(2zl>m&+ﬁg+ﬁm-o (7.2)
%
;3 — + ‘E —— =0, (7.b)
= &)
HF

’"ﬁ\/(llﬂt ) (1+3£30K2 “1]‘ (7.0)

HOBMENE,Bp 0 =0 ZARE:

sttt s Fs3=0, (8)

=S () REFEEME WM, mIGEARE, B “Ra
', HAHER

(t+d+d)—2(Lrh )eatantan =0,0<0; ()

=0,0<0. (9.b)

(el

ARk oy 167 ] Z R4 , 2o B8 3 PR



1 4 FARE BREAEBBSTERE N =M 19

=. ERFREENZE
RIRRTICR P LA , A D T I B R A M 2305, SUEHEM
PRI T 2 BB 250, 2 ML TS AR R.: s

BIESEIRERE T 2R RE 2N E—H RS, BRI &, 4
FRTRES, AR EIR T : T AR S R Rz —ERENE , B T A
H RGP -

S3

M 3. fEEH T ERARES BRIZEE,

(1) @ EREE (7) mezas @M=
(2) #3082 85 (3) M ARTY
3) BEeHBEET (%) r7E



20 )] | 8 7 10 4

) BEBENAE: R, DR e

2) A @EUTRESRBA Rl ENRCEER 0B
HR A, MO 2 SR T 2% TR R BB P B 2 P Bk P 2 HE TR
T

3) MBS BIREE , F R E AN 2 — R, B
P EATURE £ P B Z BT IRAE T

D BAGE: —STASTYBELA, BRI R R kY
ARBE T

5) skendniE: AEMEERERP, BT RS 72 T BRI, £k
b, % 1A BT L TR B 20 (22 R AT ) .

B RS TA, BLEE S LSRR U T

FACRIRI B =, BIER, TR AR R 2 2 e 7 2 T
SrE— DA, FRREFRER %, RN ETYEE 2 E IR EN
S5 —BVHE SR A T AR 0 TR B2 AR, R SR A — DA B R AT AR
B, RO AR T, T AR TR S A Sk TR G T, AL 5 S — (B
B, B, HHSBME RIS, N R R LA
Pk, TRRTSCRPT A I 2 R T , TR R . LB

B BB AR, TR RIS, TN A 5
Jo.  SRARAEELATHRR 38R0 ALSROREIE S T , B2 TTHE , BT AR T
RPN, B ARERTIREER, 3 F B, B2 B AT AR
SRR H B, M R R BT, WA k.

R BRI R T — BB T AER A1, SRR
BT TR FEAT B R SE SR IR B IR TR, AR AR A RS RS 5 5 — 18
3y, EVTERUBR A SRR, BT TR . ST R .

T LERE, BRI A BIAOR AR S, 2 B — R
BB, SRR R VMR PR B R L B T A — B W T A, B
B AR S O B

— 2Ea
O \/ 3(1—2p4)rg

3B —EERRHMARE MY, EHSRKBOERE, AN=EH R E



1 88 Pk BRrEMMIIEW®IE/[ 21

Z R AR, Bt T A RS B AR IE . BT VR Rim k.

BREBU_Liv, S REFARSIE IR MBI R EAMRE LN, A mgiEn
SRR EASR 2 EM, W TER, §8Rk—EIBRERERMBRTT
R B AR, SRR SCRER T TR AR R RS RIS, BB TR
BREiskiRBEE. Et, WMIMBPER, DSEREm BN KRR TE 2
B Z/LER

R 7 BT A0 2 ) AR BB 0, B S i A T BT s gk, 1 LR SRR EE G
WMAMT. BH-LFME, APz "BEEER", BiR BEREE, §—
JAE R IR , A 3O ok

SRR 7 & AORE R — B, 4 SIRE RIBY T AR AERE AR RE T W 2B i
B AT TR TR Wit

— i By B e BT, £ REEE R E T RBERE, B
BRI, AU MR SCT AR IR E K,  hETERE S 2R
BRI 2 LR ARREA RS, B M R E—B P A1 R E
R (RE 4) ARRR:

al

-—_—
1,

R=¢6+ (10)
R=[’1:-‘2;-‘J]» |R|= ‘§+J%+‘§;
1 —_—
0‘=‘/—3—(J]_+J‘2+53)=\/3 0, (11)
1 —_
t=f3—\/($‘x—‘51)2+ (—53)' + (s3—s )2 = V'3 7, (12)

T= % \/(-‘1 — )+ (2= s)P + (5 — 1) = \TEYHES . (13)
YRR, A+ =5+ G+ s3=|R|%

g (10) XPZmE R FTAMAYEEH:
1) R ¥ —8HEBE: R= O0P;



22 # | & ® 10 &

1-$2

B 4. RREH2MRERRNER .,

2) R MRFTEBRBZEARE: R= [0, 52, 9];
3) —BEBERRMIEAMBB I —FI I BITET AR -
T

R=o¢o +

\

D E—BTRERESRERNSNE 5 (R 0) MARE o (& 6);
EATRBANE ¢ (% 1) MAKER (K 0.
AR, LIBRE) (10) XBRERELRE, HBTLEBTE
B, Wi i B AR AR, NRTARE TR TR — B EA
& R RRZ:
Rei = BRI 2 B,



13 BB BMREBMNHEAENIZSM 23

B b, BRI R

Rei=y/2_ - (1.c)
3
B SUEARS
—./2Ea 1=2p¢\ , (+)~—06<0, (2.¢)
R-i ro t(f_ﬁvw’aﬁ—~ﬂ>0 (3.c)

ELUERLTAKS, “f & ‘0" REIREBERSEE Wi "
T
EEEY,ZH (10) AT5|E "#ERYE RS, EERBTEED
LI .-%v-H

_— - —
Ry=(o;+25)+ ac. (14)

EHSRBTBES, o B R, ZHMESR, (0 + A1) B R 24
S, mEMIERRARE, TUREMTER: CRESTEEY, 5 RE
AR, 5 RELARIEDBT, BRSSO EEE 2R AN Ar T
BEMRER A PSR R B () — 28, A 28K
RN, THZA “URRE. RATMEEMEE— B, HAEHEE
T SRR B, BT AR — 3 D A B RE

]
1
§
|
]
|
X¥ i
\
1

e DRk

Q
N

S ——

W 5. ¥ EASBrE/ LR,



24 ¥ H & ® 10 &

R EE S REER, —y MBRTZTEIRBEZEZEN, bR
R, EE 5 W, bR —ERCEYSRBEAwt, e , [ s b
tan B RRHHE S ARBESE (L, R, BIREED 2 IEBTER v, E—OERIE
THE:

=BT Ar

tan 8 B fftanﬁa ] (15)

AR ar oy RS, fo -y SWERRRBER, KRR R,
AT MR, BTRE Py Y EARREE, B vy R, WRER, ar B vy WD
FRMBAZERME, #Hib, X% -y @RZER@T, 2 BEHRY
M, HTREIE "EERE:

ar = (FAMRMEMZBYLEE) = BEREK, (16)

T Az ZAk/A, BETY R 2= 2B LR — B BRARET, B b, i PR B AR
SELHNE T B H A EE R E T 2.

m, %18 %&%

BEHE I EHMZHERLNE/N T T HSEBRT BB ER B E
B, .

VIR E 3 AT RBREEIL.

1, BeEIE: BCHEAZ—OSEBERE T RBKE RS, WEE A Bk
HE An B

A =10
BN

B0 BB S BRI, LTRLHARIME ., REEZRNR
A, Bl AmEmnE. #EBREEEMRI TSHERDY, HHBRMEZE
RERARBE

S;+Sz+$3=K

FE L, RETRESEE(ERT), SREEHWETARERITMER S
T RAMNEKE.
2. RABAME: ERAERMNER—SEEE, HREERmER



1 53 FHE BMREAMNREENZH 25

B , PR R B R U 2 T, RIS A B R Ay B

A11>At0=0.

3. HyiFw: hE EZ—{SEEEPREESNL, BT 5IHER,
HEPERKR an NERIBIEBERK:

ALn>AL>AL=0.

4. BABPZIELE: MAONESTARMLUEZ—BTLBE, 01EF8FS 1%
PG RBHERE, WHSTEEBZLZEMREK Ay B:

Aly> AHn>An> A =20.

B R TR, SR T, MEAEE. SERTSEFS EREE
SRR, AR

5. FEME: MR —YEESVBES T REMEMRL, RESE. M
HER 2 S se B TR AL B 2 B A TE. i, YD B —EEEREE,
ENBLECRE A M e R R IR RS HAMAE, WEAE, WRHEEK
BRBSELREE. R, EERENE, BhEMARHE, BAEREZY
BBES TR ATREREENMETE. THER L, BREY BN, 8
TESRIEIN, MATMERE L, BH K ENBHEEE, LES—BME. &
B E L, SRS F B A%k (Ur. M. Tlasnos) WBH VS EEE%, o F
Bk, AREEE O3, Y ISR H — (i, OIS 405018 7 2 M L 3.

EMESRZ MR AT R, P AR AR
BRI, A AR E M ARRIPE. BRNNERER, DR EBNE
YERIME A TR S H B ST, H4BE A T T R TR A
EWEHE , B ERET R AR R ERN . R SRR B R
SATEAR, EARUITE ST _b SRS S 25 R A4 A B A ek, SERREAMRA.
TERLIERE Aotk i TROSARY, 0B 2 T RABER e AU A IRAE, TRUA
HRE BRI ZR GRS, PSS EI RSB AR LAEE
R, — AR M TR RS, REA RN, D F R BT B E
EIER S, BB . B, TROWN, 52T RERSET M
RABERSZ Y. LRER, ERRE#EL, FARERY—OERE R 57



26 o 2] - i 10 &

BRAERRARE . UL, A RES 20, ERE LR, SALBBR.HE
AT, B AR —HPE. Ak AalE LEEAARKN. 2
BERAEAT SRy _ RO SR TR, T A T e, 08— (S PR

ER, BRSBTS FR SRR . F—SRKNP AR,
LGB A R TR A RAE , e B E TH MR ESBA N 1R, F
WA RBE Y M, A TRANBLET. ARBEHERNSR, RETAM
PRI IUR MR 2 TSR Z 2 SR RS, 2 M2
T ER T 88 .

6. AUBEHrRLIRAE. BD [—1,—1,~—1) %, 7 0udh b, BESEAET Y,
TRHERTZL.

B, B L A 25 B 2RI A7, HE M — S A TR .

Bk, SRGBURIRE, WEBBRRY, EREELLUEHNS Rk
7RI R RO S T AR SRR, MREERRE, MRS
Jo. EEAREBIRN, [ER52 T LSRN, R A B T e H R k.

PR = Uy SR R, R B S TS B M e Y -

1) FEESRE: o =0 (s = TMER);

2) BRBEIRKE: a=-s5, (HEsag=, W a==);

3 #HM 2 L= RESRE: &6 = = (BEEAMIF, B
b AEREE”.)

AR EME 7 SRR o= R A AR PR By S R o

1) PEESRE: a—2 a1+ s5=0;

2) WRBEHMAE: ss—s=0;

3) HH B BIEZHENRE: (A +28)a— @+ B) s +(1—P) =0,

WE B PESERRY, FEATENSMIMAE. arNEYEYE
M2 MR, PFE—ENELITE AR = AR R, Wl 6 PR
(2=1s3). BT, RREESLBEZERERRR SR, ZEEM
W, BABERH, T L& B M TEBE, SR T ERR R
ERUEA . wRBRHEERRRABHEN, NSRS (BRH%SET
) HRAT TR

ERTREARES, BREATEALMN, ol 7 R, BHABELIZ



b 8 FIRE: HrEBEWMREEHNSH 27

B, BERLMIMMEES, 8 aEERE.

BERE iy — T 58 MR BETE S PR REZ R E:

Dy 8RR g , Rl 48 1, e B A AT R a2, 8%
BARHE N, ERBEER ar WG, REDRB R, AR

Q\\\

(1) #REHRE
(I1) PR BE Sy i T8 Bk ARR IR ) 2 T R AR
(1) = #sIRL N IES R i TR, SEMNPIEH T 2B ) X RS R

W 6. BRMBIRETZAREY 81 (FHERSRIHEY),



28 L) = -~ & 10 &

= (a9 (Spmg ) (1s)

TS E A EREE LA un B AR, TLL, MW Ar ZHRSHNIABEZ
T, MR, AN RE AR YIRS Ar 2RSS R ARy B A ¥

_5’ -

'

-52
M 7. e TRIE R E M,

DR BETT R , Vi LB BT S ALK S S IR, BB PR
BB (MBS, K 2 £/ 2 K BB BTN, &l
EAMA Ac 0, R, SOBUAEN . BHOBLEEEDE. 2
RERUA AT BEEE, 2 TR ST SRHTE .

MBS, RARMEE LS B B, B EA 2 BH AL N2

ESE R B, ER BB (IR b, 18 AR
AR, THBHICRME, AL EHEE TAmE. BEROPE,
FE e AV S R O B B .

Rt SRR, 1 U TRTSREE, % 2 FOR(EAR 3),



138 TR BREBHIRERAOZH 29

x 2, BMEBHIRBTZRRHEARITR

B AW & B IS R Y
=z a) AABtAZGRE: (111 M, =0
() wmmmm | TooRmARAET _
wyan b) MBI BE: 0 < ¢ 4\/ 2k
a) BROWMZIBEY) 6>0
IRHEBURZLHE N —
% ] b AR 6=0
) T EE . ) MowIEe _
¢) BHEIZIBE: 0<0
a) SEELNESIB: l>\/—§~K
) RUEE TRIEANE—IR | memrmm: 0<i< /2K
‘ , ) 2z
(1) TR E . :
c) TRH-FOBKMEHE: —[111) Bk, £=0

V) FEFH QM RRRE B M T M o, TTRE AR CLIASTY B,

. &= B

R RAICZ AT, B NREES SMMERE AT OSER, Dt
HRFE TEESR:

1, EERRAET , B SR M B —H ST , kE RS, AR RS
REE: () WREE; () BESRBHRZ—FQEE, 527Ny
MERFFRRE. BB RRF MR b, B T 2

1) JFEE: BEERERE, —IRTLEE 2 E;
2) R BINSERS—RaMRE B E LR — R, B
REE Heh 2 HE AR A T RS R ;
3) IR G ) SR SR T sk e i T P 2 — G R e, A
TE R 2 B AR 1 T B AR P (R BT ;
4) BT : BRI LR TR AN,



30 ) 2 & R 10 &

5) REnshi: EAIREHRRA, BEEHE L2 —BENRET, &
FME B 7 3R AR B B R BT Sk
2 BB A TR AR A B
1) Rei= \/-_f: K, YHSHBAR;

b rioE ()G (IS8 ma
3) FOME, RS T RRZHEMEMEIRE.
3. YR RETTARES (EE BT ) — EFF, K EVE S 2068 m W 2 H
PEE Ar RN, THRSHEES.
4. BREARETZEEEE, BERERREIZE=M2EAREEE S,
R 2,
5. MAE—FIHHIEE:
1) 1EEBRERAE TRIME 7 250 ;
2) THEZHBMEE BRI EZ AR .

6. HFEREE)EMEH —EREA RIS, RICEE K.

F 2 X K

[1] SR, MayEE 24 (1951 42 8 Bi%RE). =i, 9 (1953), 275—293.

(2] <pmman, O, B., Egunaz Teopus Ipoerocms. QGOPOHTH3, 1943.

{3} Xyoxm, C. Y., Teopus Obpabomrn Memassos JRasaenues, CIp. 172 v 191. MoCKBa,
1947.

[ 4] Dorn, J. E., Effect of stress states on fracmuring, Fracturing of Metals. ASM, 1947.

{5] Gensamer, M., Strength of Metals under combined stress states, ASM, 1940, p. 10.

[ 61 Ros und Eichinger, Versuche zur Klirung der Bruchgefahr, III, Metalle. 1929.

[7] Von Xéirmin, g Van Iterson, Engincening Plasticity, p.133. London & Glasgow: Blackie
& Son Lid. (RuFiRme [6], [7), (8], [9], = ALLE).

8] Ros und Eichinger, B [7].

(9] Ros und Eichinger, B [7].

[10) Hodde, A. D., Pusuxa kpucmuﬂoe.

[11] Nadaj, A., Plastic behaviors of metls in the suain-bardening range. ], dppl. Phy. 1937,

[12) Hasmos, Ur. M., Teopus [Tpoxemiu, crp. 117—133, Mocksa, 1950,

-1t



1 ° FIRR BREBNEREHODZEN 31

ON THE REALISTIC STRESS SPACE OF SOLIDS

Liv Sru-l

(Peking lron & Stecl Institute of Technology)

ABSTRACT

Solids can not be infinitely stressed under all stress states, thus only certain portion
of the stress space has significance for solids. The shape, size and structure of this
portion of stress space is closely connected with the mechanical properties of solids. By
“realistic stress space of solids”, is meant this portion of the stress space. Although
some aspects of this problem had been investigated by some authors, there exists
even no definite concept regarding the shape, structure and properties of the realistic
stress space of solids up to this date.

The conclusions obtained by the author in a previous paper(!l provides a possibility
to make a frst study on this problem. This is done by connecting these conclusions
with Von Mise’s equation of plasticity which can be written in any Cartesian system
with the hydrostatic axis as s,-axis:

32

ey AT "

The isothermal surface of rupture obtained in rhe previous paper can be written
in the same system as:

-+ “: (+)for0>0} (2)
/ / ) ) L () for 6<
( (12'5‘8#‘)170) ( 12‘3‘?'0 <\/ (1“2_5}:!) 7o : ertso

~where
E=Young’s modulus of elasticity;
a=surface free epergy per unit area of the existing crack;
ro=radious of the existing crack;
K=yielding point of the solid in uni-axtal stress;

0=‘%(51+‘2+‘3)

s1,$2.53=principal stresses;
p=Poisson’s ratio.
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The yielding surface (1) is a cylinder with the hydrostatic axis as long axis, and’
the effective parts of the surface of rupture form a bell-like surface of revolution co-axial.

with the cylinder, termed as “the bell surface of rupture”. The bell surface intersects
with the cylinder in a circle, the portion of the bell surface above the intersecting circle
is termed as “the bell-crown.”

Besides, there are still another three surfaces of significance, that is, the brittle

cone which js the cone passing through the base circle of the bell crown; the plane of

pure shear which is the plane =0 and the non-fracturing cone which is the asymptotic.
cope of the lower portion of the bell surface.

The question as to how far the realistic stress space extends in the octant of pure
compression can only be qualitatively answered at present. Because infinite process of
deformation under infinitely growing pressure could occur only if the acting instruments
were absolutely rigid bodies, the realistic stress space should be bounded by some not
yet known surface defined by the mutual relation between the deforming and the de-
formed bodies.

The above surfaces are the limiting surfaces of the realistic stress space of solids,
The significance of this space becomes obvious when various processes of deformation

are considered in connection with it. A process of deformation under constant stress.

state is described by a position vector R of a point P in the realistic stress space:

— —_ —
R=0P = [s1, 53, s3) =06+ ¢

where,

t=shear component of R,
o =hydrostatic component of R.

R bears the following significance:

-
1) it describes a process of deformation, OP;
2) it gives the stress states at the end of the process, [sy, sz, sgl;
3) it shows that a given process of deformation is composed of a shear deformation

and an elastic volume change; and
~% —
4) it shows that & is responsible only for volume change and' ¢ is responsible only

for shear deformation.

With the above concepts, it is possible o present a formal interpretation to the
realistic stress space of solids as follows:

The realistic stress space of soldis is bell-shaped, closed, and symmetrical to the
hydrostatic axis, and is composed of the following parts:

1) The state of the lowest potential energy: the origin, which is the starting
point of the process of deformation;

s (3)

-
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2) The elastic cyclinder: the portion of Von Mise's cylinder under the bell crown
and above the unknown limiting surface in the octant of pure compression;

3) The plastic region: all the stress states between the elastic cylinder and the bell
surface of rupture;

4) The bell-surface of rupture: all the stress states under which rupture occurs in
solids; and

5) The non-fracturing limiting surface to be defined by the mutual relation between
the deforming and the deformed bodies.

It is understood that elastic and plastic deformation of solids occurs under the
stress states in the above mentioned elastic and plastic regions.

The above picture agrees with the well-known facts and physical principles regarding
the strength properties of solids, and bLrings out the concepr of “factor of plasticity” Aes:

At=2f‘_to, (4)

where ¢; 1s the value of  at the bell surface of rupture, and 7, is the radius of Von
Mise’s cylinder. Because Ar is responsible only for plastic deformation, and for a given
solid under a given temperature and a given strain rate, the ductlity of the solid is
measured by Ar and the rate of strain hardening which is independent of stress states
according to the modern theory of strength, thus Az can be termed as “factor of plasticity”.
By this concept, rhe ductility of solids under various stress states can be predicted by
the central section of the bell of stress space, and the predictions agree with the well-
known facts on of ductility of solids under various stress states.

According to the above concepts, the processes of deformation should be logically
classified as follows:

1) Brittle deformation: any vectorial process of deformation within the brittle cone
does not intersect with the yielding cylinder, but directly ends on the bell crown;
this leads to brittle rupture.

j) Ductile deformation ending rupture: any vectorial process of deformation between
the brittle cone and the non-fracturing cone intersects both the yielding cylinder
and the bell surface of rupture, and ends with definite amount of ductility defined
by the corresponding value of the factor of plasticity. Such processes can be sub-
divided into three groups:

a. ductile tensile deformation,
b. shear deformation,
c. compressive deformation.

3) Non-fracturing process of deformation: all vectorial process of deformation within
the non-fracturing cone fail to interser with the bell surface of rupture, in such
processes of deformation, a solid can undergo as much plastic deformation or elastic
defonnation or volume change as the deforming instrument permits.



34 &n p: - & 10 &

All technical processes of deformation find their vectorial path in the realistic
stress space, such processes are as material testing, shearing operations, and the
most important of all, plastic forming of metals. In the last group of deformation
processes, metals had been found 1o be able to undergo deformation withour the
possibility of rupture in some cases; it is che theory of this paper that provides a
formal interpretation to this phenomenon.

In concluston, it can be stated:

That the present theory provides the first definite and clear concept on the shape,
structure and properties of the realistic stress space of solids; and

That the predictions of the present theory agree with the well-known concepts and
facts regarding the strength properties of solids.



