5185 5 4 BmOE 5 MW Vol 1§ No 4
1998+ 104 EXPLOSION AND SHOCK WAVES Oct, 1998

HOLER TN E R
AL A IR BLUT O S34T

Relf Aafm 2ERE" RA% TAE® d4K" % 7°

(a " YIBE TR YDA 70 BT ol 4 O 21 TSR0 = AR 5234 610003)
(b FIBE M 1 AR AR 5215 4H 610003)

WE EdSLRmEs 7N RN A RO BN RGO AR R AR R R I R 5
)R R XTI CVRRYEEAT T RN BT, IR IR X RS R AL LA S 2, i
EAESERE R E T A B0 2, MANERBHARRE, WEZYE B2 RIE, 54 0a N 2
HH IR A SRR W . 45 H T IO ER R X R ) 40 A 5 2GR AR 2 (R ) Ok R, [RIRTER T T B0 AR IR
DX 6} 46 A 2H 23 2% A0 3o ARk 4 0 451 495 1) 4 24 S0 AR TR sg i, A B T gk — 2 PO B IR AR S
b7 22 i) A AT B RN B B A

XA BoOL WO AR BR

FEZESES 0432 038

1 31 5

A IREAT F T 78 HAE SRR LR (T FUAE B AN %2 3 0l o 0 L ARR R 1) 56 B 7
W HE ORI LLK, fEIX 7 T A TP 1T 2 AR AN 78 AR ' 4L AR SR 58 AR & % A
FRIIRT SR RIR R AE— 2, B AT 4225 1 ik B o B0 AR IR N, SR B
PEIX i B TR _ETF, MR AR B, LR T RS AR R, AR Fe Rk A i it SR BT R4
ZMBA L I 12— BA T U REE S 1tk 1 #A3h 7 2 1) A, ok FLdb AT e H 1) B S 41 S8 AT
SR A R AE L H AT 2 VIR 8 OGP 2 1 W 2 e L 1Y 0 38, [0 B ¥ B AR 5 7
K cBEMRESE JE AR AW 7, T AR SR 48— B 1 5 R S B AR, B e O R
fE T 78 Mot 5 I 2 T UIT 78 B A 2 R XERE, H AT SC T X 7 AT 78 TAR TR A 2 B 70 ATk
B I3 £ A1 B SRR TS XA 1 i, BRSO 88 8 R 78 AL S i 2647 20 A, AL ) 7
B T WRSURT A 7 AR R AL, 1R R R e BB E B, R ER T 0
IR T LA AL REE, BLR B4 A 5238 IR 4L 15303, 3ot 48 I8 se s A 5 =
YU AR T A% B FE e, AT 8 I 1 8 ARG S SR PR TR R 4R A — AP T R R
RS

o EFREOEBEAREFERFES AT 9510), EX B AR RS #HHES 19772048), B K 8630 Kt
2 A A3 K ik A A B SRR B Eh .
G 55, 1969 SH A4, 1 A 74k
199712251 3| J5i fi, 1998-03-191 B4 M fs



304 1% 1 5 H BN % 18%
S IO A (%

2 7’:5‘.[7]:14:2:['%% e ——— laser beam irradiated area
AR I 78 AR 7 1 T2 R, R N

fg b A FIER JEE. BARR WO () 228 B, S BE R B@_ Crack
~F O IR IR A DL R O RE B 10 25 18] 9 A7 4 \=.\
AEVM KRR A KRN 4000 HEH | S— Shell
AR YAG BOEa (RN 200 Z2)1E 4 K,
WL KN 1 06tm, 785 #5754 KL 9 05F (R ik
B, AT U RSB R A ZRAESEIIIME N B 1 e IR R R R o
52 5mm, B JE Q 2nm, 54 123mm, B AR
H14h 2N 66mm, BE/E Q 2nm, BN 123mm &
MRS AS R BOEYE BT, T 2R 25 B R0 P i R R A S I8 1 HEAT 20 A7, 3R (00 EL AR Sz 56 in 38 4% 1F A
Oy SIG AR R LR A HIAETE RO EE IR X rp O b A A B RS AE TR S A R R L
[Fi) B} 8 T 2 A 23 8 R X0 0 D AH R A, K L P SO2BSRETEANRE B e, H 46 W PR RS HS
1200, PRI LA TN W SR A U AL, DL T MRS HEO ARE 2 2 AR A R L8 3 ) A
155 LA B ot 0 U 4 S0 R A= 1) 5

Fig 1 Schem atics of experm ental specm ens

x1 AEFRMBEGMER

Table 1 Loading conditions and experinental results
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/W fmm’) MPa  /mm ham /s AL m RLKE fum
A008 Q378 1228 30 525 18 64 55 78 10 65
A029 Q366 1100 23 525 23 14 55 30 470
A031 Q614 1104 23 525 12 46 58 16 6 14
BO02 Q373 § 78 23 66 0 24 30 69 38 4 30
B022  Q 3539 8 80 30 66 0 22 10 70 40 416
B024  Q 3539 8 81 30 66 0 23 50 69 74 7 20
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(a) Fractograph near the origin of crack (b) Fractograph near the crack tip
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Fig. 2 Fractograph of specimen No. A008
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Fig. 3 Fractograph of specimen No. A029 Fig. 4 Fractograph of specimen No. A031

near the origin of crack
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Fig. 5 Fractograph of specimen No. B0O07 Fig. 6 Fractograph of specimen No. B024
near the origin of crack .
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Fig. 7 The metallograph of specimen No. A008 in the area irradiated by laser beam
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FRACTOGRAPH IC ANALYSISOF LOW CARBON STEEL
CYLINDRICAL SHELLS DAMAGED BY INNER
PRESSURE AND SURFACE LASER IRRADIATION
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ABSTRACT In this paper the fractographs of low carbon steel cy lindrical tanks dam aged by
mner pressure and laser irradiation have been analyzed. It is found that them ain m echanisn
of crack fom ation and developm ent in the area irradiated by the laser bean is ductile M ost
of these fractographs have obviously layers on the shellw all due to stress distribution and
defom ation, for exanple, the outer one is induced by plastic defom ation, the inner one
consists ofm any ductile dimples or layers teared Som e fractographs show that the inner one
is brittle lke stone. The relations betw een the stress distribution and cracks also the devel-
opm ent process of crack, are discussed in this paper The m etallograph in the area irrdiated
by the laser is focused on to find som e evidence to explain its original dan age induced by the
laser beam. A 1l nfom ation provided here are conducive to a better theoretical study on this
prob lem.
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