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Fracture behavior of high-strength glass against impact
Yohei HOSODA, Kosuke MORIOKA and Seiji HAMADA
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Fig.1. A schematic illustration of steel ball impact test.
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Fig.2. Observation of Hertzian fracture, (a) Picture by high
speed camera, (b) Appearane of glass sample after impact test

and (c) Hertzian cone crack.
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Fig.3. Fracture mode by changing diameter and velocity of steel ball.
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Fig.4. Fracture mode by changing momentum and velocity of steel ball.
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Table 1 Occurrence condition of Hertzian fracture.

Velocity Weight Diameter

< 13mm

> 10m/s <9g

% Glass: soda-lime silicate (size 50mmx>50mmx8mm)
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Table 2 Properties of developed glass and soda-lime silicate glass.

Developed | Soda-lime
glass silicate glass
Density g/em’ 2.6 2.5
CTE (30-380°C) 10¢/°C 4.9 8.5
Young’s modulus GPa 98 72
Vickers Hardness Hv 700 550
Fracture toughness MPa + m®? 0.9 0.7

3.2 BB 25 HO~VYERASLET LD ES
EICRBRICITIES 10mm, 4g DIERE H -, B T 2

PETE 50mm X S0mm, S Tmm, [ S 0 5 % 4l
A U7, MEERBRIT, 2.1 TH L FEROFIE T, SHEROE
ARSI R T AER S LHEBREITV, T
T A TR TR T 2 [E R OAER O L & i
BLUBEOBE L OFREE R Lz, $7-208EIC
B 2MEROEH = AN X — B AL F—L LT,

33 HBVER FHBRI T AL Y —F LKA T A
LT BEEOF A St IS T 24T o 72, W
FTNOHTTFTATHHELZRE LT 5D L~V EED A
WRAT D Z EDNFERTE 2, ZOMWIET T — Dk
R#& FigS IR T, Y —FAIKRHT T A1 0.5] TV
HEDFEAE LT3, FBlBRR A 7 A 1% 1.5] TV HEN
FA LT, FEBAR Y 7 ALY — AR F AZx LT
RBEOMEEFT D ENnholz,

b
—

—_
i

Fracture energy|J]
5 &

Soda-lime

ot
[

Developed glass

Fig.5. Fracture energy of developed glass and soda-lime silicate glass.

(Sample size: 50mmx50mmx7mm, steel ball diameter and weight: 10mm, 4g)
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