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Table 1 Missile’s level of 1ISO 16932
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B 2.05 + 0.1kg * 2X4 KHf 12.2m/s (£2%)
c 4.1 * 0.1kg * 2X4 A¥f 15.3m/s (£2%)
D 4.1 *+ 0. 1kg * 2X4 A¥f 24.4m/s (£1%)
B 6.8 + 0.1kg * 2X4 Ak 22.4m/s (£2%)
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Table 2 Level of protection
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Fig. 2 Pressure loading apparatus
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Fig. 4 Set-up of specimen on the pressure loading aparatus
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a. overall filmed b. partially filmed
Fig. 5 Engagement of filmed glass and test flame

W, oy VED T L—ANZRD ENBRNGERD D,
AIFIL 7 L — LM I X HHITT 4 VAR A>T
HDT, BB A TIMERAEIERED LAY 5 A hE
Wnds, LienoT, RRIIT 74 V22 TT A
EEICHE 72 b O (B “fmihn” LRKR) &7
VAR EDEyEMYD LAE LT, AEEZDL
BLTTZA4NVL& o2 b 0 (BIRE “FiaRE0” &
FoR) BRI, BE0 L AIXISOBRMKORBRICHW S
NHMEIZ 7 L —AOME30mMME v LANMIZZR D
X 2E32mme Lz, ZhiZ LV Fig. 512R9 X 91,
ALY TIEXT 4 VL ETT RAET, MY T
WEH T ADHEMEZ 7L —ATER 7L —AICH
EL, ZA4/VLOMHMERI 27 L —2ORITIEHN
2mmO R B 5, HERIKR DK & Z(XI1SO 16932 TiEE
H BTV ATEIOem, & &110eme L7z,

4. HERER
AR Tl 723K & JH T, ISOBME LT - 72 1l

BB d K OVl B BR 14 (O i B & 1T o Tl
RzUTICELED D,

JE X 6mm

JE X 8mm

4.1. EBEI70—+HSR, kA5 X, BA
YA R

1) E@I70—FAHSR

IR A LS &5mmb S 12mmE TOEHE 7 o —
AT AZEE® LT (Fig. 6) 725, @EUIEOAHTIC
DOREL, BRIZIFENL o7, MEARBLHE
WL (Fig7) , I RAENEL R HIEEBEDAND
FHB LOBEOBIEREHmRH o=, 72720, H
PReA~DMNETIEIOMMED B ELE O, 12mm/E Tii4
BElOMBETERA, AREBICELT, ThEhn2
EH, 5EIHOME RN, 2E, BOREBRKEZ H
W2 MEE R B o H i~ B¢k, JEX10, 12mm
EbICIRIOMETEINT-, BLELD, ISOHMKIT
LCFESLR2MmE TOEHE T v — T T 2 3NE
WABIOIBKRBIZH L TAREK ER- T,

(2) BIEAS R

JNEE(R A 1ZJE S5mm72s 5 10mmE TOsRL Y 7 2
FEBLE, TOE, AZIIAEIIER 52, o
IXERIRITIZIEN B2y > 7= (Fig. 8) , INEEAB %
JERIZINEE L7254, smmEDS4A, 30 A £ TieE
NFAEHIZ, emmEOSA, 1EE £ TEHNT2
EIEICHE L, A5 TIE, MMEBEITEEL,
BT REITIEN Y, BT AERNEMNFERO LK
X< 72o7= (Fig.9) . 728, BIORBRKZ H 7200
BRB O P REA~ONMETIE, & S5mmoGE3E O
e TG E NS, ESemmoa1E o cEn,
—J, MEBIKRB %L EESICMELZSE, smmob
8mmE TOIR(L AT T A X E M L7223, 10mma ik 5
7 A%, SREIOMEBETHLE N -7 (Fig. 10) .

J& X 10mm

Fig. 6 Results of impact test of float glass by missile type A
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Fig. 7 Results of impact test of float glass by missile type B
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Fig. 8 Results of impact test of tempered glass by missile type A
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Fig. 9 Results of impact test of tempered glass by missile type B at center
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Fig. 10 Results of impact test of tempered glass by missile type B at upper left
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Fig. 11 Results of impact test of wired glass by missile type A and B
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Table 6 Results of impact test by 1SO method; float, tempered and wired glasses
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Fig. 12 Details of failure of laminated glass at impact points by missiles A
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Fig. 13 Results of impact test of laminated glass by missile A

3+60mil+3 5+30mil+5 5+60mil+5
Fig. 14 Results of impact test of laminated glass by missile B

.

5+60mil+5 5+60mil+5
Fig. 15 Results of impact test of laminated glass by missile C

Fig. 16 Results of impact test of laminated glass by missile D; 5+90mil+5
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Fig. 17 Details of failure of laminated glass at impact point by missile B
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Table 7

Results of impact test of laminated glasses by 1SO method
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Fig. 18 Results of impact test of partially filmed glasses by missile type A
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Fig. 19 Results of impact test of overall filmed glasses by missile type A
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Fig. 20 Results of impact test of partially filmed glass by missile type B; glass thickness is 5mm
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Fig. 21 Results of impact test of partially filmed glass by missile type B; glass thickness is 6mm
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Fig. 22 Results of impact test of overall filmed glass by missile type B; glass thickness is 5mm
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Fig. 23  Results of impact test of filmed glasses by missile type C

Table 9 Results of impact test of filmed glasses by ISO method
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Impact Resistant and Failure Characteristics of Glazing Based on 1SO Test Method

Takashi MARUYAMA, Hiromasa KAWAI, Hiroaki NISHIMURA*, Masato KAMO and Yutaka MAEDA*

* General Building Research Corporation of Japan

Synopsis
Impact resistant test of glazing was carried out based on ISO 16932. An air-cannon, that is a
missile-propulsion device, for the impact resistant test of cladding against windborne debris was
manufactured. A series of tests of various kinds of glasses was carried out to investigate the performance of
impact resistant and the characteristics of failure. The performance of sheet glasses, such as float, tempered,
wired, laminated and filmed glasses was evaluated by the specification of 1SO16932.

Keywords: strong wind, flying debris, glazing, impact resistant test, failure characteristics
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