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Inr situ SEM observation of crack propagation along
explosive clad interface
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Abstract: The micro fracture mechanism of explosive clad Al/ LY12 interface were studied by scanning electronic micros-
copy (SEM) with irrsitu tensile. The results indicate that, under unr axial tensile, the microcracks mechanism of interface
at the weak site of voids and debonding is interface cracks of metal/ metal, and as well as the micro-cracks grow by means of
brittle mode to debond interface or dislocation emission, blunting and sharpening. And each other of main cracks and micro-
cracks coalesces through ductile or brittle fracture of the metal ligament. On the fractured interface, both the surfaces of the
interface and metal exist alternately along the crack growth path. The fracture toughness of the bimetallic interfaces is lower

than those of respective counterpart metals.
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irr situ tensile specimen
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Fig. 2 Propagation process of interfacial crack

(a) —Main crack and micro-crack; (b) —Open of main crack and micro-crack tip;

(¢) —Micro-pores of ahead interface; (d) —Crack tip blunting, sharpening and slip lines;

(e, f) —Main crack and micro- crack growth;

(g) —Joining of main crack and micro-crack; (h) —Specimen fracture
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Fig. 3 SEM images of interface for Al/ LY 12 laminate after fracture



15458 10

I U, S5 ZU4R/ BEER WG R ARG R FZ M SEM JR A7 ML

* 1497 -

PR B BUR RIS L R, 3
RN

4 X 1
&:2H4| ut

a4l o
TRV NI, K= 3— 4y PN AR, k=
(3- Y/ (1+ V), He vhmiate; BEePigieE. T
Fr 1R 2 23 48 PR AP AL R . 2088 FRE 8 1Y BY 1) 5
Bia DL arA e, ARAE 1k ReEdE k18 & 0.003,
TRA
| A0 =10- 0= dn

g
<4. 65% 0. 003 x 180/3. 14~0. &

TR RHE i 3 U 2 AR A A2 AN T 0. 87,
JUF AT AR ANTE, DRI, AT RAIA D SIS PR 280 AH £
FT 0. 4k, WERSERER B 1A BB AR A %
AIRKAF, HHEHKIEF CTOD {HAEH ML, th
R AF S i/ @ F RS ANK . 1
(1) ARSNGB e I 2 P B, T
ASHIFFEKTE il Jet e (R Ao o 7 i ™ 8 i AR 2 A
SEaE M, BT H T RCR A E 5 ok R
PR R0 o e 2% T XOURA R 5 T 28 S 8 AR A1 1]
AL, REA LR iR A KAE NS % FZ A
F PR Tl e 3 /N R T B A
(1) SRALBESE M/ BB S RS Rl R

FERFFEIESR T 48 RN J) o Shn# p Ak
DA = AR A AT AR AR 21 44 SCRAH N 7 0) MRS
T IER fa. RAFEE Ao PRGN FITRRLL
PSSR K AL LR 44 SO ) B 9 2R it 2 1 4
Bz « N 2 Bros AR A0 el RE A B L & 4
(a) KR RTLUE H, AT BN, 2R AT

(@

=—Tip C
*—TipB
s—TipA4

Crack tip opening
displacement/im
£
<

0 10 20 30 40 50 60
o/MPa

PMRE, RGULFAKIF, HBE B, Ra
S DX S H B BV AR T M R £k, IR I LG T
BR, SRIEATF IR KRBT, REERE KT . 24
CTOD {HIAR|— e {H( £ 10 bm) i, FHELTTIHY
J& AR ZEAR IR AL CTOD {5404 16 Bm, 4i%H/ Td
BRSLHIY CTOD fH 212 10 Hm, LLFT A SZI6 45 540
TR AR RS T W R PR TS R B 2 B
LA, MR — O 59T, S R W
PIVEAR T AR B — AR TR

2.3 XeJB I mRa bS]

FEX BB Bl s il RE h, PR AR 46 15
F I DI AN AL S AT AE U2 L R ALSFERE, FriE
PSR RE AN UL BC 3 B AT AN U A0 . g S
R PRI L 55 20 T AE IR A P T MR L. 2
TERIAN TN £ At W] -5 3505 T X3 e A M
PEAR RS> BT AR AL (BB TE T, XL
SRS RKOK  REERM N R — My, R
SR AT R G AE, IR ANAHT FT il o % 57
T =AU RIS DU R (St b 3280 b iy
HITICREY) o 15 i/ BB XU R 22 B A R
5oL, HLINAES S & R AV ALOsM™ 3T
VERIE UMEREL, FEMISE ) Au/ AL 05! i 5t
T2 B9 TE BB AL . Evans 551 hf K& 1 4x @/ M
R IRLL Y AT RO BT AT S S5 R, 4
Hi<gJE/ BB TR G 3 TR ML 1) REUR g
DREFIR T RBCAIR B, LA AR B St (R 2)
RACEMW AL, RS B AR, ES
LTI w0 5" T3 R W T IH S e 4
SUAT T HE O L TR R ORVE R 3) R

(b)

Crack tip opening
displacement/um
S
<

0 0.02 0.04 0.06 0.08 0.10 0.12 0.14
Ag/mm

K4 RoURumTKITALRE 5 A RSN (a) MIRSY R Aa(b) FIKFR
Fig 4 Relationship among crack tip opening displacement and
load (a) and crack growth (b)



u 1450 A £ 4 2

2005 % 10 A

g o R AR, H R = R GURT v T 59 R A LI
SMERMw A S, HEARSY R . 420
1E 0L N LR K 4B B XU R A 2 b i 3
U LTI BP LA 3= 2 80RT o 0 i 3 a0 sl FLIR
KK PR, REMERMEOERR ) s 19,
Wang"™ IWAIMEJ7 2200 i JR 7 R R 3R H 4
W 2ERER, F R AR LR S M 4 B M R S T 4L
B EMLE . B 5 BTs g WangY SR A1 &8/ Fa
BRI E RAT b I B SR FH 1 TG BR K R RUR L 5
sl . mE S AR, fa b AR, T
T ABEA R, R B — 3L, R
C, ERLA —KEN 2 o FIERTEMAEL, W
ORI REmbric A 1 B, HA i agEin =
LR C AN B, 2B E LR C R
Uiy A . ERGERY C — X R 1 1 R GURT b
SRR 6 F1 6, S RMEEA 4.

Metal

Slip planes

S

2a

TS
Ceramic

K5 <&JE/ BRR S IHRAY R R & EY
Fig. 5 Schematic digram of interface

crack model for metal and cermet
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