81 AILSI $340 steel (Fis. 8.31), 0= 800
and 1600 MPa.

2
v Br.= 7 (b) QJ;:—’TlT'_(KIC)

G,
. G, MPc. kg ,MPaymm  a,, onm
= e} 500 /85 /7.0
g /600 %0 0.20

: The much smaller a, for +he higher 05
, indrcates o yréa Je/ sSemsitivi ty o
: 74/0605,50 thal bLr777 e 75/'&'67‘0/'8 would be
am ;mporfant desigsn consideralion,




82 4.0 K\ Lt
_E/mp, krc_ ‘ CTQ Qg
ot MPaim MPe m mmn
() —/50 42 700 0.00[\S \15
(2) +/0 /60 480 0.0354 354
o , , |
______ T he steel is much more
600 |- toleramT of flaws at the -
hWigher Teamperature (2). 4
J N
Q400 ,
;4"0 —- N
)
200+ 0 AS533B-) steel
CL) nm
| ] 1 | |
o 20 40 606 - Fo 100
T 42 MPaim 749
) S= === = — MP
K1 [EO s 29
@ s ITa.  [weC v MPa




8.5

Cemnter cra(keq’p/a/'e AT ST / /%4
stee/, b= 0 #= /5 mm, KRz, = 66 Mbarm (T8, 9.1)

P=? for X= e /P=3 /¥ a=/0, Z4 2m

(@) a = /0 219m , X=a/b=/0/40 = 0.25
K=Fs/ma, Fx/ (F75. 8./2)

53:5% = :‘Z—%—{;— / L= allowatd /e dé.S/“f/M load

et xp
Nee = F Spp 1 T4

55 MpPaym = 3 ()

2 (40)(15) mm ,
P= /143 900N = /4% 9 ”RN | v

2 VT (0,010 m

(b) a=2%mm , x=a/b= 0.6
o [TO5KT 0,326
5 VT
66 =292 37 zz4y
b 2 (40)(/5) \/77 (fe= i
P=T7%400N = 74+ RN « |

= 1,292 (Fig 3./2)




8.9 ASTM A40-8 steel, S=250 MPa

"_2C—’i 2 =50 mm

2 NEta K A= 1D Mo
9y //// fy, = 6O MRy
i (Table 3.1)
Safe ? Fig. €19 applies

= ma _
K=Esja , F2li2 e & small)

& - g ks 5 o \ 165
Q=1+ 1264 (&) "= 1+ 1ost(E22 )

Q= /iéd30 }

s T (0.015 )
N = //2 (250 MFPr) e
/T-: 4716 MPa V-?T') 5 ’ , L '_'_;:*

_ A, &0 MPa/m  _ y i
X A~ 426 MPavam T Iel (vo -

o

X js /imadeguate fo safely operate,




8.12 Shaft,d=50mm , with circumterewtial ?';'ZA,

crack, a= 5 mm. /s /\/1 maragrmg Steel

foe = /23 MPa 7 (arr melted, Table " e

@) A=7 if M=1.S &N-m

Fig, .14 (b) a/)lalies: 59:‘\"M/(’TT bg)

K= Fs;/ma , o=a/b, B=]—-«

b= d/2=25'/mw X = 5/25=02, ﬂ—"—'O.?

)+5 3,3+ g é§5+0537/@]

F- gﬁzs

F=1268 }
K=FS M4 = 1368 £LLSRIO N (0.005)

Ta (25 mm) 3 |
Kk=2095 MPavVm , X=Az./K =537 <4

(b) Add 120 RN +emsiom (Fig. %:.14(1))
.2 |
5:2_[31.5 [l Z B> 0,363/5 +0,731/5 ]—)225'

= Fé-sng'ﬁa ) ng=f’/(’ﬂ'b7')
M P/ m
K, = 1225 120,000 N /T (0,005 ™) =939

k=k, + K, =2095 +9.39 = 20,33 MParm |

where K Is k< due to bemdlimg from (a).

X = Aw/~ = 123/30.33=4.05 4.




AS533B-] stee), —75°‘C
KI:C.— 52 M Pa Uf)')q

iDOI?M‘m/ 03 =550 MPa 'ﬁ
l l F=2,32 from equationm

Koo | SEMEID o a4 ]
3 E/ma 2.82/MX0.05m I

Discussion: 7he wswa/ basis of ductile weld _ ,
desigm js To Reep the met stress below yield 8
by some safety facforX,. S
e P B Sg FE0 543
"“(b-ayt bt(\=-%) =% |-0.5 MPa s
X=0% _&8S0_c - N
8. 93 7 3 |
This X, $M59es7‘3' +hat +/7ere /S co»ns/a/@r-
able safety, but jf theflaw acts as a
crack, 1he safetly factor +hat comtrols
the behau/o# is Xnc=1 az“ S; =46.5 Mfa.

l 53 =7 for /c/j g9./2(c) | i | 'r |



