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Abstract

walid _opt04@yahoo.fr

The mechanical strength of float glass is critically influenced by surface defects and environmental conditions like humidity. This study investigates the biaxial flexural strength of Mediterranean Float Glass

(MFG) under controlled humid conditions to quantify these effects. We introduced Vickers indentation defects using two loads (1 N and 10 N) at three distances (2 mm, 10 mm, 18 mm) from the high-stress contact point

of a ring-on-ring (ROR) bending device. Fifteen samples (50x50 mm?2) were tested In distilled water at a constant loading rate of 0.3 mm/min. The Weibull statistical distribution was used to analyze the relationship

between defect characteristics (load, position) and the glass's mechanical reliability. Key parameters like Weibull modulus (), scale parameter (n), and median time to failure were determined. This research provides

crucial insights for predicting glass performance and optimizing material design for applications in wet environments by establishing a clear link between controlled defects, environmental factors, and structural integrity.

Introduction

Glass Is a versatile material but its mechanical performance is highly
sensitive to surface flaws and environmental factors.

Surface defects (e.g., microcracks from handling) act as stress
concentrators, significantly reducing strength and leading to
unpredictable failure.

Water (humidity) exacerbates this issue through stress corrosion, a
process where water molecules at the crack tip accelerate crack
propagation, undermining the glass's structural integrity.

While the individual effects of defects and water are known, there Is
a lack of comprehensive research on how Vickers indentation-
Induced defects specifically influence the biaxial flexural strength of
float glass in wet environments.

This study aims to fill this gap by systematically analyzing the
combined effect of defect severity (load), defect location (distance
from stress), and a humid environment on the reliability of float

glass.
Methods / Experimental Procedure

Controlled Vickers indentations were made on the sample's tensile side.

Two Loads: 1 N (minor flaw) and 10 N (severe flaw).Three Distances: 2

mm, 10 mm, and 18 mm from the center of the loading ring

mmo0

Figure 1: different positions of the indentations in relation to
the ring limit

Ring-on-Ring (ROR) Biaxial Flexural Test was performed to determine
Intrinsic strength, avoiding edge effects.

All tests were conducted submerged In distilled water to simulate a
humid environment.

Loading rate was constant at 0.3 mm/min.
Weibull Statistical Analysis was used to model the probability of

failure.

Shape Parameter (8 or m): Weibull modulus, indicates the variability
of flaw sizes (higher 3 = less variability).

Scale Parameter (n or 0,): Characteristic strength, related to the
mean strength.

Median Time to Failure (MTTF): The time by which 50% of the

samples are expected to falil
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Figure 2: lognormal distribution for different distances and applied loads
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Conclusion

This study successfully demonstrates that Vickers indentation-induced defects significantly compromise the mechanical integrity of float
glass in humid environments.

Higher indentation loads (10 N) create more critical flaws that consistently reduce the glass's lifespan (MTTF) and characteristic
strength (n).

Defect location is critical: flaws near high-stress zones drastically increase the probability of failure, as confirmed by a lower Welibull
modulus ().

The presence of water acts as an accelerator, exacerbating crack propagation and undermining the material's strength.

Practical Implication: For applications in humid or wet conditions, it is crucial to minimize surface defects, especially in areas
subjected to high mechanical stress.

The Weibull analysis provides a robust framework for predicting glass reliability and optimizing quality control processes based on

flaw characteristics and environmental exposure.
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Chairs: Prof. F.Benali, Dr. V.Cherkasova

Plenary Speaker / Prof. Tarek khenoufi
La gl g L o1 3l yilaal) 38 13l Agika gl) NS 6ll oy o je 0 0 A gendl Abalsll 030 ANPT
Title of talk: (2030_<iy) 3Ul LulaBy) 44l) Ecosystem and innovation Horizons 2030

12:00 — 12:30 Poster Session 1& (Workshop for master students 1 + Workshop innovation (Prof. Benali))

12:30 — 14:00 Lunch Break
14:00 —14:45 Plenary Session 3

Chairs: Prof. N. Khennafi-Benghalem, Prof. Jorg Pezoldt
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Ehrenbergstral8e 29, 98693 lImenau, Germany
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Speaker / Richard Draxler
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11:15-11:30 Speaker / Hacen Edhahri
National Engineering of Monastir, Laboratory of Thermal and Energy Systems Studies
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