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Abstract
Hypervelocity Impact experiments and simulations in Fused Silica Glass has conducted to evaluate damage propagation behavior
on surface of glass quantitively. Random conchoidal failure on surface from impact point is formed as lateral cracks by first surface
wave, and propagated by backside reflection wave at several steps with internal failure. The Lateral crack nearby edge of specimen
is generated by the interaction of edge reflection wave (surface wave) and backside reflection wave. The Lateral crack generation
can be based on Griffith crack and stress concentration. The direction of Conchoidal failure propagation by stress waves can be

considered to relate to the maximum principal stress.

Key Words: Hypervelocity impact, Fused silica glass, Stress wave, Reflection, Interaction.

1. S

FEAS OFHFNHOIERDZ AFHOAETE 2 L0 B
WL TC&E—0, MESCHAFEREZBL 57 ET
ERAZKT LR, F-ka 25K TR Lz
BRRLIIAN=ZAFT 7Y LIRS KNS &
FRFHOIINAHL TS, ZhblE, ¥
km/s A — & —LL EOFREFEEE CTHIERE [FHE |2
BT TV DL ET KR DIRET D88/
FEA X T IEAM 7 & oG &0 28+ kmls &
WO BEETIRAIL T\ 5. BLED X 5 2R AHEA
DO BRI N DI LTI, P vFLS
SOFHER T ORBEITEINTT 2T, EH R OFHE
T & OB E R E 2 ST TR ISR D RRE T
H5.

oz i ZFEH MR DRI HMEE N ML >
HDHOO, EERREICHEUL A ROk L,
NTRERIE AN & 2 8 il il 22 g O RS T R
SOEEERFHCE L CGMd o2 A2 HME L
AR R 2R A i L C & 7. MPNITE B
YT I v ATH L TOI L—FIESKOEER
RABROMER IR L 21TV, &RBEE [Hho
x| FHEI7Iv 7 RATRAXZOMT 7 Kk &
L CRE R E EIF7=0.

S O IZEZERFOMEINE CITEE OB ENEE
LCWeiee, HEEREES SO HEERD
AL EAT O MBS ORBE S . & 2 TR < BF
TEOREHNIIFH COFHER L &S 2 F WMt
BrELTHET T AZREL, BEEED A T2
X O HEEREHOEFFMRE 21T, Zhic
kL, BN T A~ EHEE 2 (Normal
Impact)iZ & 21 E1E Fig. 11273 & 9 72 6 FEREIC

ZRelC

HEEND. FRCHBEEIEFEET RLF LULO E
FIEVNEFT O L ONBEEL L, S 6 ICKREHJERE
PN L RHEB DD NT~EBEET D ENGho
720, L b REAIT THERAT D Internal failure,
Conchoidal failure, Lateral crack [ZB8 LTI, #2584
Buthbnd TSHEKMTERTSHZ &b, #7F
72 A D = X ADRFEIZIZE > TUHVRL,
AT, AFETTAENRELEZT T IO
A R R T AR SR e R L ek L, TR R 2R oD SRR
MBI Ll 22 2 o L—3 3 2 L A GG
T 2 OFFH L7282 1T 5. DLEIC L 0 & 2241
DRETHIZA T DBEOAERKOERD A =
R LZONTOE R LT 21TV, MatEs o
IS LA HEBOREARZERET L L 2B &

T5. ?

Lateral Random
(Hair) Conchoidal Crater | Conchoidal
Crack  Failure Central Failure
R L,
T 1 . X < T
/\\\ . i e
[
Radial Internal Corn
Crack Failure Crack

Fig.1 Schematic of damage morphologies of Fused
Silica Glass with Hypervelocity Impact.
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Fig. 2 In-Situ observation pictures with Stainless-Steel
projectile impacted at 4.12 km/s.
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Fig. 3 Induci'ng process of primary lateral crack.
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Fig. 6 In-Situ observation pictures with Stainless-Steel
projectile impacted at 3.42 km/s.
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Fig. 4 In-Situ observation pictures with Stainless-Steel
projectile impacted at 1.6 km/s.
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Fig. 7 Stress states for Lateral (Hair) crack of impact at
2.7 km/s.
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Fig .8 Stress states for Crack propagation from internal
failure of impact at 2.1km/s and 3.4 km/s.
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