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A Study on Toughened Glass Used for Vehicles and Its
Testing Methods
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ABSTRACT

Toughened glass is known to have about four times larger external impact resistance than that of original
glass. This study is aimed to verify that ceramic—printed toughened glass does not meet of GTR(Global
Technical Regulations) No. 6 and its strength is lower than that of original glass through tests. The tests
were conducted on the test pieces of original glass, toughened glass, and ceramic—printed toughened glass
from five glass manufacturers. In Test 1, a 227g steel ball was dropped from a height of 2 meters, and
damage was checked according to the test method of GTR No. 6. In Test 2, a steel ball was freely dropped
from different heights and limited damage height was determined. In the result of Test 1 according to the
test method of GTR No. 6, while all five test pieces of toughened glasses were not damaged, all the ce-
ramic-printed toughened glass from the five manufacturers were damaged. In the result of Test 2, none of
the five test pieces of toughened glass were damaged by a 10m ball drop, meanwhile, the original glasses
were damaged by an average of 3m ball drop. And the results of the tests show that the ceramic—printed
toughened glass does not have the features of toughened glass due to its very low strength. Therefore, this
study contributes to the safety of consumers by considering the GTR No. 6, and by revising the toughened
glass test method.
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Fig. 1 Dimensions of the Supporter

Fig. 2 The test equipment for ball drop test
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3.2.3. Test 1

: GTR No.6 A&

FafoF atm, A2 5749

Table 1 Results of Test 1 (Number of Pass/Number of Tests)

el ST A B C D E
BERE Pass Fail Pass Pass Pass
T L @B | @) | 66 | 6/6) | 6/6)
N Pass Pass Pass Pass Pass
R | 6e | @6 | 66 | 66 | 66
HE Fail Fail Fail Fail Fail
sl | (0/6) | (0/6) | (0/6) | (0/6) | (1/6)
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Fig. 3 Results of Test 2
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Fig. 6 Ceramic melting process of toughened glass
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Fig. 7 Stress distribution of ceramic—printed toughened glass

4.5. Mzt 2Zstral AR Al
Akl e Asrele] AHEE tREe] A

ASAtASS M7, M3S, 2015

[= NS N=]

AHgHIL QI Fig 83 el AEAe] AT,
W FHe, T 3R Sl AgHT ek

Rear window
glass of sedan

Side window
glass of van

Panoramic
sunroof

Fig. 8 Use case of ceramic—printed toughened glass
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Global technical regulation No. 6

<A. STATEMENT OF TECHNICAL RATIONALE
AND JUSTIFICATION>

30. The purpose of the 227 g steel ball test is to assess
the resistance of the glazing to impacts from
stones or other flying objects that might be
encountered in everyday use.

<B. TEXT OF REGULATION>

3.37. Uniformly toughened -glass : means glazing
consisting of a single layer of glass which has
been subjected to special treatment to increase
its mechanical strength and to condition its
fragmentation after shattering.

6.3.4.1. The test pieces shall be flat samples measuring
300 x 300 mm, specially made or cut from the
flattest part of a windscreen or pane.

6.3.4.2. Test pieces can alternatively be finished products
that may be supported over the apparatus
described in paragraph 6.3.1.
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6.34.3. If the test pieces are curved, care should be
taken to ensure adequate contact with the
support.

6.3.2.3. The point of impact shall be within 25 mm of
the centre of the supported area for a drop
height less than or equal to 6 m, and within 50
mm of the centre of the supported area for a
drop height greater than 6 m.
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Regulation No. 43
<ANNEX 5>

3.1. 227¢g ball test
3.1.1. Indices of difficulty of the secondary characteristics.

. Index of . Index of
Material difficulty Colouring difficulty
Polished glass 2
colourless 1
Float glass 1 tinted 9
Sheet glass 1

The other secondary characteristic (namely, incorporation
or otherwise of conductors)is not involved.
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HANGLASHomepage ‘http://www.hanglas.co.kr’
KAC Homepage ‘http://kac.kccworld.co.kr’

Motor Vehicle Safety Standard of Korea, Article
34 “Window Glass”, Article 105 “Stability of
Window Glass”

NSG Group Homepage ‘http://www.nsg.com’

UN ECE Regulation No. 43 “UNIFORM
PROVISIONS CONCERNING THE APPROVAL
OF SAFETY GLAZING MATERIALS” Revision
1, Revision2 and Revision 3.

UN Global Technical Regulation No. 6 “SAFETY
GLAZING MATERIALS FOR MOTOR VEHICLE
AND MOTOR VEHICLE EQUIPMENT” 12
March 2008.
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