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(Analysis of plane strain-state)
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§7-6 | X ER
(Generalized Hooke’s law )
— ZEEMEHRT AR ER

(Generalized Hooke’s law for isotropic materials)
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FENG.

2. gEREIEHRAT AR ER
(Generalized Hooke’s law for isotropic materials)
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3. EMS-ENTRIRFR (Principal stress-principal strain

relation)
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(S p137

Bl7-8 —ZHEHHE7-10¢), HE =20 mm, [MHHHKHHH, E=200
GPa, p=0. 3, BLSERRE b5 45°H RIS J1 8 e=5. 2X 107, AR B4 BT
RZHEEAE m.

(% S) p138

KK T LR M K L 7 e e o

Bl7-9 B 7-11@FRAAF, MERENE, TR 2 ‘ﬁﬁlﬁ‘ﬁﬂﬁ A, &
o L RS AT R T — S R 90°F I HIRIAESI K € &0 HRELTI P

PIRE14 R 185 TR, H EAEAH J1 = 15kN, B4
E=200GPa, 4= 0.3.

Re A KA 0°,45° ,90° FTAMILRRIER 658,08y,

k

% L0 BB T 1 — A R AR B A0 V) (7 - 10(b)), Heh
_m _16m
TTW,T xd

SEAT B AR T -5 BR AR, 45°77 K £ RS 00 J7 18 (B (D) Bk ), H

oy =Ty G —10, G=—71T
T o) I ERAER
&= Llo — poy + o] = LE - -
W
Ml eEnd®
16(1 + »)
e (5.2 X 107*) X (200 X 10°)=(2 X 10°%)*
16(1 + 0. 3)
—
=125.7N+m 5 45°
TERBUR TR B R R A1 ‘
Bl
s i
—
(,
s
N P wd
P 2 - e g
B S S
1
8. B XHTER N\
Ee, = 0.— pay @
Eey = 05 — o, @
AR

E(e. + &) = Q — 1) (0. + 0p)
H— AN PREAER, F
wwmpians s

EA
P = A(s. +0p) = = #(e. + &)
WHig: AIA—SRZLEHRLER )X R —ANTEE P 0+0,+0=0.10,10.)
TRFIA RS, LT B E 7 - 1) £ 0.—0 cos'a, gy=0 costf=Feos', K

A, @XEKM, 3#iz &2 cos’f=sin’a,

oM, = ng.ZS F,, =—§

o, =%y/, =50.8MPa

T,= FsiSu = 68.8MPa (-)
vl d BREBH — os
* o,=50.
S R BEIRE BN A R R <—4 A P—i
6,=6,=508 — e
Gy =0, = 0
& = @ & = —Iuﬂ

0° E 90° E



907 450 v } 0,=50.8
''''''''''''' 1350 ~C | L 7,=68.8
A 0 —
hi4

Gy = "7 + %cos 90" — 7, 5in90° = 94.2MPa

Oy = 3+ c0s270 ~ 7, 5in 270" =—43.3MPa

e, =—(0, —po, )=536x10"°

M. FX& RS AR
X F TE 3846 16 5 HbE b, B BE B 45 SRR =/ M1 T 2 O RERR I, 244
B AT R 0 I, ) S S AR R R TE R

o, Gy FEp e =0 - 0O e

. : i ' 6 0 10 || MM L)
o c Bly B 0 0 0fle

8 N T N e

T 7 5 Sl < (S ¢ 0|y { v

T 0 0 0 0 0 celly

SHCER 2 ST B RE R BORA 9 Ao R R IR PG 2 R BR b IE 2 R
K (7.24) AT LAFR t, 5 AR BR 7 1] 258 S Bk 320 18 ik, U TE 7 ) R 512 IE
B 1R 5 IR , BRASFEAE L o 5 :

BP g B4R 75 18 (18 7.21)

2. ZAENHRNFERN, BRENNTEEER

(Strain-energy density for simple stress-state )

A )
v, = E (0,8, + 0,8, +0,8;)

B RSB LR, 2%HE

v, = ﬁ[o]2 +07 +0; 26,6, + 0,0, +6,0,)]

Filv, R B e R 2R A BL R AR 43 R AR AR 38 B AR O 4
FHFEEEE ( the strain-energy density corresponding to the
volumetric)

Fvy B 5 e TAR R A0 B M B30 4 L AR BE B BE, FR A
ESZEEEE (the strain-energy density corresponding to the
distortion.)

MAREEE FTHHIZM v =, +v,

= =
P T I [
o e n G G SEi Gl
‘
o G 6 c c c €3 Jé,‘ |
= | (7.23)
r t: e Tog |15
ol les bt wabes) me +
ol b y

L2 6 x6 )43 R FR S I BE [ , 2 X F e, BRSO B R T 5
B, B R AR O R R . el T B R R B ;= o, LA 1) 544
bR ST AR RO 21 1 X BRI RHES R RN =

3) T LA Y, A7 A i e 5 09 7 6] A $-5 R4 0, B IE ) MU IE R
G %, T ELid 5 Y RL 1A 2% R, VIR ZE AL 5 Y0 i 1 A %, i BLik 5 iE B A
K, BB 2% 18 S AP — AR A 0 1) 5 % AR B O i R — R

R WA

§ 7-7 ERRFPRE I RAR R B

(Strain-energy density in general stress-state)

— NTREBENENX
(Definition of Strain-energy density )

VAR AL AR A AR B I 3R e
= EETRERENTTEAR

(Calculation formula for Strain-energy density)
1. BEBNDRET, MERRAENREERE R
(Strain-energy density for simple stress-state )
1 o’ _FE &

Vv, = _—0¢&

cT2%TET 2

Gz] ]a'm=(°'|+ oyt 63)/3
Rz Pa,
— ==

£ o

— —»0""

(@) ®)

B (a) FrmBIniRi =AM AR, E 0,32 5 R
AR B RAETEREEE.

B (b) Frasiirufk i =43 N i85, B 2R G KRR S
JESREITEARATALL, B R R AR IR T TR R



)y =)y +(vy), )y =)y

1-2
Eﬂ(al +0,+0;) = ™), =(vr)b

0=

B b R RS R e e
)y = () = %[(a; 6l 40l —2u(a? + 0l +ol)]

302
2E "
1-2
ZF”(O-I +0o, +O—3)2

Bl 7.10 545 F YL AR AR B S B8 B, o WIS R
fR: ANTYI(E 7. 23) N EREEEE T §3.3 ¥y
Rihm

" —

7

po=—
i

HEW N

st Gl
Wtk e e

e b 2R ) 0 oL A il 4 I) Ok 40 9 1) ) B 28 e 4 E , IO M 4. A T 5 1
SANHE RO K R A

3 E
G =

2(1+u)
FREEFEEFOTRR

(1) fEk RAET B R PR AR A ST L R3S
(2) MRHOVERR ) R h (K WERsRAR% N e

PRI I SR AR _b o RS 77, DA AR PRURE 7 £ 9 B8 BE 4
B,k DAIE 24 B 2 4 BRI T 49, B AR A L BRI 4 SR VB R B

A 71 YY)

2. IEIRIEHOE 2 (Concepts for failure criteria)
RRT “WHREBERBER" R

/ T

SEAb IR 7.4 KOS HT OB I E BN R o, = 70, \ l

=0,0,= ~r. MEMARAL (7. 26) XAl B h A 0 ; £
o 45

aB TR AR A

1
v, = —[alz + of + O'_f —2u(0,0,+0,0,+0,0,)]

 2E
K

affi s BT AR AR B HL AR

1-2
(vV)a =) = Fﬂ(al +0, +63)2

o1

ZEERNAPRE TR ITTHEK) WAL EE

2]

Va=V. =Wy (a)

—1+_-” — 2 _ 2 _ 2
=%E [(6,-0,) +(6,-06;) +(0,—0,)"]

§ 7-8 FEF IR (The failure criteria)
—. BEEILHIES (Concepts of failure criteria)

1. 5|3 (introduction)

IEW 7y BERAE

max

SERE o =ﬂfﬁsw1

(strength condition for zxpy o = Mo <[o]
normal stress) "W T
F,
wy o= <[l
VI B T,
(strength condition for e Tnax = W <zl
shear stress) F' .5
gﬂﬁ Tpur = Smax Imax ¢ [T]
Ib

WA BHE R R N PRE TR B — SR 5B R ETH

AT B H A R PR PR A 2 1 PR R, T A B 1
NEFPRASI KRB R | RESADREER KN PRA T RBEE R
.

EARUWR

AR5 JIE T R BRI AR BARRRE AR TR
BT RBASNF) UFh S B, 1 R — B R I FT R
—AMIERBERATIREK.



= MR (BIiR. BEED
(Two failure types for materials in normal temperature
and static loads)

1. EBBRS3 (Yielding failure)

PR R 2 AR T R B M T IRRE .
2. BB (Fracture failure)

(1) HaMelizy U8 MER T T oAb,

(2) PR P2 KB E W,

=. M4-EEIRL (Four failure criteria)
1AnFIBS3E T TR —BEE R T;

2.5 B RS SCF AT K FEBF SR, REZBEEIS
W 2F;
3HZES (C.Duguet) HBH TRRVINAER;

AXTUHBUR BRI T BARAR R R, KR RN
B FAE AR A R ).
(1) H—IRERe—URBTHE AR &
AFERAR N A E R AR N
(2) BRREER—UHIERASANBIR IR &
ARE:RARYIN S ERAR B AR

SR ER N3

\ 3 R /

W —ItR

/ E¥x
—yN71| V)

26
thhe



MO, SE—2E3EETBIL (The first types of failure criteria)
1. RARNHER (B—EEER)
(Maximum-normal-stress criterion)

W A fE A LRSI ReE, HAR R A B R R
SWBRRE DL BT AR R AR IR BT,

FHARBUBRKRRI A o R 5 RITRHERTR IR E .
HEWBIRREMS: 0 =0

B o <14l @j\@

. BZXBEER

(The second types of failure criterion)

1. RAYIENER (E=EREER)

( Maximum-shear-stress criterion)

YR 2R RS IR, HaR R RFR R
SRR B A BT EE B 8 TR 2 R AR
EAB UL BARYVIBLI 1, R TR H BRI

=% 1
TREH T 2 Tmax = E(Gl —03)
HEERNIRE T — REMRRVIM A

0, =03 =0

WELMN 0,—0,<[0] [?j

75 YR 7 (Equivalent stress)
EEHBEEFEBNBEZESRE—ER o, <[o]

o, BNE BIPRA A 2.
0,1 =0,
6,, =0,— (6, +0;)

6,3 =0,—0;

G.4= \/%[(al _az)z +(°'2 _0'3)2 +(0'3 _0'1)2]

2. RAMKRFEEER (FIREER)

(Maximum-normal-strain criterion)

4R BE R PR R RS A R A R AL B AR R 2
EEE T BN R N2 T7 1 P T R AR BOR.

AR KR 6, S5 RSP TR A B 2.
e

RAHRARE: &= 10,- 4o, +0)]

BEEAAE: o, (o, + ;)< o]

2 MEREBREEL (FREER)

(Maximum-distortion-energy criterion)
HEAR U AR BB BE v 2 5 AT RHE R R .
BRI T, 0= 0,0,= 03=0, MBI ER FR(E
- 1+_” . 20-52

6E

b ke

Va

RN v, :1;_5”[(“' —6,) +(6,-6,)} +(6,-0,)]

——1+ﬂ-20'2

BEAH:  6F E{

J%l(al—oz)’+(az—as)’+(as—o,)’15[al Emeaun




§7-9 FUREBEHE®R

(Mohr’s failure criterion)

—, 5|E (Introduction)
BRI K YIR A _AE

YAABRREERR, HEBE

EREER AT R (R

BEER) . SaRKINAR ; o
BRRENMHER, EREAHT 5 3
LB T HRE R,

Wfﬁ?ﬁiﬁ(o.ohr).lssms
—. H/REEEIL (Mohrs failure criterion) -

FEB— KIS0 R 2% oo sled (7.3

" HRAAK (7.37) , BE/R 38 BE B B A 24 0 1 5
Ak U B DT AR 80 7. F . iR (7.37) A/Ja‘&@,;emm#atﬁ ;bk
A 0, Op\ o [ i B
AREF 2 Z ow= o-—0,
L ]
ON = lo.]_o,—0; — L | T RGBTSR AT S AR, [0, ] = [0.] 5 (7.38) fbH
N=rt-L 3
2 2 o Lol o-0;s[o]
—— 6. 6,-6 [ AL BRI IR R . T RAE 5 R B A b,
0,F =%l _01~% B % 1 T AR RLRIFE 38 R AR 45 R0
2 2 o QN _ 0.0, U4 9 Py A T 1 4 05 = 3 B B A A
0.0 =%1% [o,] O.F 0.0 SRFEHRIG S, BEST, BURTRIG R LIS VER AL RY , 4 4 T80
=0 T 2 372 17 3 A 15 BTTHT B3R FE RS DA S 304 o (B S B . T, 3
2 2 e lo] <o) X O zﬁauﬁmuﬁﬁ&;{:Fﬂ;m:ﬁ)efﬁsasiv@*mr.,
0302=i’1+"3+@ > BEXHF 0 0,17 =1 7.27 ot R, Bt T 4 S R 2

2 2

— B3 o<lo (7.36)
— %ﬂ;ﬁ&ﬂ%mﬁm;ﬁ&;ﬁm (The R o, FIAYR S . EHEAEN N Z—ERRAETR. HEAE R

appliance range and application for all failure criteria) 7 00 5 55 DU 9 5 T 0 WU 424 91 53 51
1. iEMHSEE (The appliance range) AR EHEAES 1
o.=0,-0, 1S (7.37)
(D —BHEEAELE 8 — B IR, e [Eroresitos—ad h(oy—o1)
=z ‘

AR BEFIE . FFEk Gk GRSE L BN S MEEAR 8
FHES— F EHIG . B E LR BYEAR
FHE =4 HE AR

AR AT 3 Y 2R 28, (6L B ol R [R] — 4 KL, 7

7 PG
BT %

(2) MHERER A 25 = RS PR BT i
(3) T RIS SRR TR ST R PR R 2 A R
R NCi fo} [ 48 =T A
%‘ﬁm%,ﬁﬂﬁ%—ﬁ%:ﬁﬁﬂ%; (:I-"lh/, /H,K F “’{fi? £ ‘4‘,'”].“, K. Hln M 'ﬂ‘[»!& 1 1E ‘Y‘yh’*l HrfpF ,“ Ji#t
(4) =R A ERPRAR b R R R A 5 I TR o e TR o Bk
R A R BT M P 5 = SR BB DR .

R HE AR A H B 3L, B Bk e bR S () SZ L e LA BT Y
8L 40 LA K R ER FE AE 0 A L, 42 ok 2t Rt F = 1) 32 B
FE A1 3, S kbl 2 tH B O B A M 0, X RPAE BB IR B R . L
&R BE o 09 SR WO 35 B SR 6 . T R 8 M sk e M bk, E = 1
137 3 ARSI B B, 0K LA BT 284 Y TS 5 R 2, B SR PR R K L L 4 B . HE =1
£ RV 7 A3 A 0 R, B AT 51 48 T, R RS = Sl DU B e




2. WEEITEAYEE  (Steps of strength calculation)
(1) A5 B BT RIS ;s
(2) W43HT 8 P 77 B, e W HE I fes e T 5

(3) BEFp 44710 £ T 2 7 434 B R i s il Y B T4,
RERLTT;

(4) BB R HFE LR R R, TN T, REEE
AT HEL

3. BZFA%4] (Examples)

’

' =PP _9ompa o
4t 4_
_pD

" =180MPa

o < Sl
6, =c¢"=180MPa y
6, =06¢"=90MPa 10”

PR 45 1 3 R I 0 P B PRI SRR

1
O = \/E[(‘Tl - 0'2)2 +(0,— ‘73)2 +(03— 0-1)2]
=155MPa < [s]
Pt DA ) Y EE R A 3E

TSR VUSRI R R &R

\/%[(1—0)2 +(0-7) +(-t-71)’ =37 <[o]

Ll

T3
[ o1 A R EE B e A i B ¥ P ).
PORIFESIBI VIR T PRE T LI 7187 ).

[z]= [%] =0.577[c] = 0.6[c]

WE=REHERER: (7] = 0.5[d]
ZEIEEERER: [7]=20.6[0]

BIRR15S —RIRAY R SR KR p, B ##2 I WBAD, B B
A & &m/INFD R 2R Y R B RO R R 0 4 I BE BB R
B4%0 p=3.6MPa,5=10mm,D=1m,[c]=160MPa.

¥
)

\ L L L L LT

N

Wi z

(a) (b)

)

Bifs16 ARYEIRBEIR L, AT DAL B Rl i I [ o] PTHERIIG
BRI PRI FE LU BT I N FPRAS TR 2).

AR VIR PR T
o=7,0=0,0=-1
HAZBREERERELXMEN:
0,—0,=7—(-7)=27<|0] 15?

F—IrE VIR &R T<][7]

B [7] = 0.5][a]

BIRE17 3T ERE RO RS ARSI EE R R RE
BEIRRAZF.

120 MPa 140 MPa

| 1
] 120 MPa - -
- = ---1--/) nomra
I, * |
|(a) ! >
30MPa
70 MPa
| —
T T
: (“ il o
5 L
AL - Iy 70MPa
A __{_Jsompa /‘_‘_"_“'
140MP§/ ’ 50MPa 1

[}
) (@



|120 MPa

f#: (1) BEuk (a) i
6,=0 o©0,=0,=—120MPa

120 MPa

6,;=0,—0;=0-(-120)=120MPa

o, = J%[(o +120)” + (=120 +120)* (=120 - 0)’] = 120MPa

2) -¥7—Eﬁ: (b) 140 MPa
6,=140MPa 6,=110MPa ¢,=0
6,;=0,—06,=140MPa 3ot/ MOMPa

S

¥

6.,= \/%[30’ +110% +(—140)*] =128MPa

FIRE18 B Na=0.1mMEF5Z /708, M=TkN-m, F=50kN,
REAREE,[01=40MPa, R 5 — R IR 3R

i FER AR IR T A
Fy _ 4x50

x10° =6.37MPa”

A wx0.1 A

T 16x7000 7
T=—=—""""=357MPa

w, ax0.1 “1 d r"a

o o 39
o 2 2 2 2 =32

o, =39MPa,0, =0,0, =-32MPa 0, <[o] W&

— E —
O'y —ﬁ(é'y +/1£x)_
2.1

oy (3T +03x1.88)x 107 =183.1MPa

ERN S 6, =183.1MPa, ¢,=94.4MPa, 5,=0
MBS, =06, — 6, =183.1MPa> [o]

6,,—lo]_183.1-170 _
o] 170

Brol AR THE F =R AR,

7.7%

(3) HiEhk (0

6, =80MPa g,=-70MPa 0,=-140MPa 70 MPa
6.,=220MPa o, =195MPa N iR
@) Btk @ Y
O _70+30 \/m _ 9472 ©
O in 2 2 528 o
6,=9472MPa ¢, =0, =50MPa | —'/

6, =5.28MPa 4)&' _____ [ e
6,,=89.44MPa o, ,=77.5MPa StMPa & it

@

BlRE19 EEER SRR N R U £=1.88x104,5=7.37x104, &
M E=210GPa,[0]=170MPa,JAFA b 4=0.3, 3K FI 55 =R HW K
BB,

) e A

E
o, = ﬁ(gx + ue,)

2.1

= o5 (1884 0.3x7.37)x 107 = 94.4MPa

BiE20 R X B T F MR AR LR B AR B EA EQ235
YA [o] = 170MPa,[7] = 100MPa IR E F A FTF
WHRE.

1200kN 1zookN
A (0] T D [q )B
. P




R MR . fm” lmm

B
C.D HERBE %»c —
(1) RIER SR AEEFE ?
1] 0.42 1.66 0.42
B CREHH 0
Fycze = Fypay = 200kN 200kN
My=M,,, = 84kN-m
s ®
G = s <[] L=
W, 84kN'm
WZ=%=494><10“‘m3 i
[o]
¥ 282 T4 LBAOW,-508em® M
(3) RS REZ A MR E R o
B A RS -
.= L‘“’; Yio149.ampa) | - E
S" =122x13. 7x(1263+13—7) Ol | =
T
=223x10""m? -
7 =BwSi_gigupa & L 9
Iz -d ] ) E y A o,
ARBIR PR W E R L

(HS) p14o

Bl7-11 E7-13@FEREHBEHRZHE p=6 MPa, FsZHEET=
1 kN « m@gfEf . EHIPR d=60 mm, BJF=1.5 mm, S5 E B FESE— 5 A LHLUT
e &

@) ERH REVE A ERTCHEER

@) BRWHA,

(3) ERBRAEWIRN, TR b4 ERIRBIRN 7 BRI R 4TI ?

:Fd ( x

(2) BYIRIBBE R AT B

122
XF 282 THNIOERE, BERE _
I,=7114x10"m* LA ) B
d=0.85x10"m - g
; : =24.62x10m —
BRYIRL 1R
Tma‘ — FSmax : Szmax — Fﬂmax 95 S5MPa
‘ 1d 1,
)

5/ 28a TS 4RAEIE 2 VI NL 1 58 BEZER.

ARKIZAENITA

a'1=%+1 (%)2+1'2 6,=0 0'3=%—1 (%)2+1'2

BT HORHR Q235 4M, BT DAL P IH R IRES T, 4% 58 0 38
HERRIAT R

Oy = \/%[(0'1 _Gz)z + (o, _‘73)2 + (0, _‘71)2] =197MPa> 4]

0'1,4 - [0']

[s]

x100% =15.9% R SR KT F4H.

2805 T2, B8 0, = 173.2MPa, Lt [0] K1.88% T
FH28b5 T4,

B () BB &M TR, HEATR A SHHTRE B 6 ] A LR S ORI
AR T A B , TE 7 - 13G), B%E A S BRE, — Xt A —
o 4 T (L5 5T BB 1 BT A B 7~ 13(b) . Sl S5 R B REA15 5

od_ 5X60 _ gompa

PR

@ 4xX1

e L
G TEX LS

ERE, 8 <d KT B0 ¢ REHURTE

x
)4 2
L= —d)~"™
1, _ md
L Dfz 2

HEEVIN S Hy

B b 2% 10° z
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ENAH
T e IS
60 + 120 60 — 120)* . _ 212
= S [ ey ~ T2 v
FER A RKHED R

o, =0 =212MPa, 6,=0, o,=0; =— 32MPa
B P g A ‘1‘

2% 118 _
50 — g0 03 o

[ @==38°, a~—52°

18 7 - 13 FR HITHBYI 1716 FIHINT a0 KR o5 BREE YV @ MR o, BiEE
i, ERTHME 7130, \«bnj‘

@ BKWR K h

Toax =

@) BEARBIRN 0. HREESORER. CRTREME, XAF MR
JPRE, BB RER, ARERKRN AR TS RER. A BR AR, W
JRESEFE 1P, RE 7 - 13M0FIR.

tan2a, =—

it i VA Gty
5 R P 122 MPa

FgS; _ (6.5x10° N) (67.2x10"° m’)
1b (763x10* m*) (20%107* m)
FERE B L, b SHB SRS IE 7.29 ¢ BR. K ER AN

o, 16. 8 MPa 16. 8 MPa)’ R 17.27
}=‘= (——)+(2.86MP&)'={ MPa
o 2 2 - 0.47

= 2.86x10° Pa = 2. 86 MPa

i FASE/R SR BEFRIE
—ﬂ =17.27 MP —m = 0.47 MPa) = 17.4 MP
oy [a‘n]a;— ¥ BT MPa( i a)="1]. as<(o,]

FIF A6 J2 53 0% 3 FE TR 010 38 B A% o

ok a2
o kg
4 B < i -
]
2 3
[oim ’ lm Im
I 1 i 20
30

(a) (b) (e)

B17.14 4% 2219-T 851 WILHBERIE N 0, = 454 MPa, B ZL 518
K.= 32 MPa-m*, 24 % AISI 4340 f o, = 1 827 MPa,K, = 59 MPa-m?, £
PIRAE R B R MR A AR A 20 = 2 mm 9 FBRL, R WM E
A AR Sy 2k A AR SR R R B KR RIS o, o

o RIBAK(7.39) A (7.40) , 24N A 5 1)

K=o ,/na =K,

Xt 44 2219-T 851,
32 MPa-m¥
o= — 2" - 571 MPa
Ja(IX10" m)

Xt A 47 AISI 4340,

G713 AEG] S 3 b S BORMIRE B L, BEH M=-4kN-m, 0 /1 %
Fo==6.5 kN, i I BE/R 5% BE 300 Bo R IBURR 5 4 38 AL OS8R W5 ok 19 80
HRMGUEVF ARSI 9% [0,] = 30 MPa,[o,] = 160 MPa,

e RO b SRYSREER , SR BEOY A A E R A ROV R . RIER
R, R1§

1,=763 cm*, S7=67.2 cm®
PN
My _ (-4x10°N-m)( -32x10"° m) %
S =—————————  ~ =16.8x10°Pa = 16.8 MPa
73 763x10 *m* B

9N an R

o=

5
4 B b 5 ==
F -]
{ b
Im lm Im TR,
[ |20
(a) (b) (¢)
a

RO R BTRAEN

7. 30 2R AR MR RF AL, FE A
BAK N 20, SEAHR AR, PARIK S HT AN RE
BRI F )% 4 WO, ERY 03 8 AL 30 1 69, BT
FISIHE J1 3 51 7 B0 AR O R B o 4 4 Sl
HO BRI 5 AU BB RIS — ST ov/ma [_z_a_l
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