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Mechanism and Criterion of Spontaneous Breakage of Tempered Glass

BAO Yi-Wang, LIU Zheng-Quan

(State Key Laboratory of Green Building Materials, China Building Materials Academy, Beijing 100024, China)

Abstract: Tempered glass is widely used in building and furniture as a type of safety glass. However, spontaneous
breakage of tempered glass is a serious problem known as "glass cancer" characterized by sudden and catastrophic.
It is important to reduce, prevent and predict this phenomenon of spontaneous breakage of tempered glass through
preparation and application. This study focused on the mechanism of spontaneous breakage of tempered glass and
provided the answers on the reasons of spontaneous breakage. The critical conditions including internal and external
influence factors on spontaneous breakage were discussed. It is demonstrated that the spontaneous breakage of
tempered glass is caused by stress concentration in glass itself while the stress concentration may result from vari-
ous particles or defects in the glass. Furthermore, local strength is defined for tempered glass which is non-linear
distributed along thickness of the glass together with residual stress. The maximum of the local strength occurs at
surface of tempered glass, while the lowest value is at neutral layer. The fundamental reason behind spontaneous
breakage of tempered glass is that the stress concentration in the glass exceeds local strength, while impurities, such
as nickel sulfide or monolithic silicon particles traditionally considered as the breakage causes, are actually indirect
causes. A criterion for spontaneous breakage of tempered glass is also revealed which is useful for analysis of

breakage of glass.
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Fig. 1 Schematic of tensile stress and compressive stress of
tempered glass



54

BIRER, S5 AN IR AL R I B L i A 5% 403

SRR R Y A B T T Sl 1 B Y A B | 12 i RN
TESREW, RN T ST 2.5 F5 AE 5
FEo BTLL, T2 ds, SNAL N DANE R o KT
AL F7IKF] 250 MPa, )] 4 Wb (] (1K) d5e Ky b
77153 100 MPa 77 REAIESREA 150 MPa,
Pl 4P Wt A 50 MPa T o )il i, ENALRL N )
kLK 50 MPa, BCRIELATREAY . F— 5, A
JIE 54 B P S0t o 1T PRI, L SR B P A TR A
Py R e N e AP VAN RN L=
I, 7RS5BT B R

B A B AR ) ORI RS K 2 o, 3L
L TR A 2 U058 Ak A7 — 0 T S R P (O
WOEBRE ), ) B v ) ) A T A IR R R AR A
(a2 e mR), JFAedk g R IR 1) 2% JFURI
Hr o IX G /NIRRT HS H 7E PE RS R A — B IR P R
AN

Bao 25UV 1o ) B 5 [ MBI FRLBE L SR
YA, RIS AN A 35 3 11 R AN AN 2 AR S TA
PP B AR TORL, 38 A7 VT 2 L8 S5 oI AH 0 2ot
FUTRE . AR R MR RN S, I T R T
H BRI BT 22 A (M) A7 AE 5 BRI B (1 D) 1)
Ik R, NI 5 1S S 3 P A s A I B0 Ak 38 35
IEETUNTELN

BB T IR Jd RS Y. ) 2 B T B AN o A
RiI I R B2 Z5 11 . R Ik R A A
(3~5)X 107 K", 1y e 3 5 ke 30k 3 1100 B T R MOk
LR W . FEBC BRI R b, R ) B B R B
JPCHE 3R T BIURL ™ A R B R PR N ), R 2 PR T
TRCRERT 8 322 (%) 3¢ 3 T RS AR TR0 (1942 1) s B T FDT) 1 r
N T PN AL B R, RSz SN ), hiE S
T R N ) PRSP AT IR N g DX B T R [
ORI EANI RS L L SN E AN k= IR R 3 b A
S R 2 T 3 R T (S TR R Y. gk Bl K, X

2 AR AR SRR T 3
Fig. 2 Typical break profile of tempered glass spontaneous
breakage
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