
Deutsche Glastechnische Gesellschaft e.V.  
 

 - 1 - 

Standard Glass 1 of the DGG 
Soda-Lime-Silica Glass 
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Standard Glass 1 of the DGG is a soda-lime-silica glass (close to flat glass in Europe 

around 1970). Available are results of round robin tests for these data: 

• content of the main components,  

• the viscosity between 500 and 1400°C, 

• the transformation temperature and  

• the thermal coefficient of elongation. 
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1. Composition (main components) 

component SiO2 Al2O3 Fe2O3 TiO2 SO3 

fraction in mass % 71.72 1.23 0.191 0.137 0.436 

standard deviation 

in mass % 0.1 0.02 0.009 0.007 0.014 

      

component CaO MgO Na2O K2O  

fraction in mass % 6.73 4.18 14.95 0.38  

standard deviation 

in mass % 0.05 0.05 0.06 0.02  

 

The chemical composition was determined in a round robin test of the subgroup 

“glass analysis” of the technical committee 1 of the DGG “physics and chemistry of 

glasses”. 

 

2. Viscosity-temperature behaviour of Standard Glass 1  

of the DGG 

Temperature in °C 

(ITPS68-68) 

500 600 700 800 900 

Viscosity in d Pa s 1.02 ·1015 5.66 ·1010 9.88 ·107 1.76 ·106 1.12 ·105 

Temperature in °C 

(ITPS-68) 

1000 1100 1200 1300 1400 

Viscosity in d Pa s 1.49 ·104 3.19 ·103 9.32 ·102 3.41 ·102 1.48 ·102 

 

The Physikalisch-Technische Bundesanstalt (PTB) in Braunschweig carried out the 

viscosity measurements. [Meerlender, G.: Viskositäts-Temperaturverhalten des 

Standardglases I der DGG. Glastechn. Ber. 47 (1974) Nr. 1, S. 1-3.] 

In 1974, the temperatures were measured based on IPTS-68. Today ITS-90 is used 

as temperature scale. The influence on the measured temperature is visible in annex 

2.  

The DGG commissioned the production of a soda-lime-silica glass of high purity and 

homogeneity as a standard material with a well-defined composition, thoroughly 
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degassed and annealed. The Physikalisch-Technische Bundesanstalt (PTB), national 

metrology institute of the Federal Republic of Germany, investigated the viscosity-

temperature behaviour and the usability of the glass as a viscosity standard. 

The glass was investigated by rotational viscometry in Al2O3 or Pt/Rh cruicibles. The 

temperature homogeneity inside the viscometry furnace was controlled with 7 thermal 

sensors and worked with 4 independent precious metal heating circuits, as well as 3 

additional heating circuits.  

As a viscosity standard, the glass shows the following qualitive properties. No 

deviation from newton behaviour was observed. Continuous heating up to 500 to 

650°C in 1000 h and from 650 to 750°C in 60 h showed no changes in viscosity (i.e., 

no devitrification or segregation).  

Discontinuous heating of the glass in the range of 1000 to 1200°C in 40 h and within 

1200 to 1300°C in 20 h and within 1300 to 1400°C in 15 h does not influence 

viscosity. The glass shows no degassing or disturbance due to evaporation. The 

alumina showed significant signs of corrosion above 1200°C. As a result, precise 

viscosity measurements in Al2O3 crucibles had to be interrupted to avoid the contact 

to oxide ceramic materials and the measurement was continued in a Pt/Rh crucible. 

The V-T behaviour of Standard Glass 1 can be expressed with the Vogel-Fulcher-

Tammann (VFT) equation with the following factors, with an average standard 

deviation of 0.96 K to IPTS-68: 

𝑥 = −1.5835 +
4331.63

𝜗−247.639
 (1) 

( = temperature in °C and x = logarithm to the base of 10 of the dynamic viscosity in 

dPa s). The calculation is based on 68 measuring points at 31 temperatures. The 

measured viscosities are based on the equilibrium of the mechanical relaxation and 

the thermal structure (response time for example is 10 days by 1014 dPa s). 

There is no difference between Standard Glass 1 and Standard Glass DGG X within 

an accuracy of 1.5 K.  

Usually, for technical purpose, the accuracy of the VFT equation is sufficient. Due to 

the improvements when measuring the viscosity, and due to the qualification as 

viscosity standards, a correction function can be determined based on the systematic 

deviations.  

As correction, the following function can be applied (the influence of changing over to 

ITS-90 is not considered): 

𝑥 = 𝑎 +
𝑏

(𝜗−𝑐)
−

𝑏

(𝜗−𝑐)2
∙ ∑ (𝑏𝑖 ∙ (

1000

𝜗+273.15
)
𝑖−1

)5
𝑖=1  (2) 
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With 

 = temperature in °C (ITPS-68) x = logarithm to the base of 10 of the 
dynamic viscosity in dPa s 

a = -1.58350 b1 = 601.576 

b = 4331.63 b2 = -2806.74 

c = 247.639 b3 = 4811.33 

 b4 = -3592.97 

 b5 = 987.103 

 

A simple adjustment is possible with figure 1. 

 

The Standard Glass 1 of DGG for viscosity should be used as primary standards, i.e., 

to monitor internal standards. Since the glass standards of DGG are well defined 

materials with data of several properties, they may be interesting to describe the melt 

and vitreous state. 
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Figure 1: deviation between measured viscosity and the viscosity calculated with the 

VFT-equation for Standard Glass 1 of the DGG. 
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3. Transformation temperature 

A round robin test was carried out to determine the transformation temperature tg 

according to DIN 52324 (1984-02), executed by the German Working Group NMP 

352 each with two samples of DGG Standard Glass 1. 

Preparation of samples: annealed according to paragraph 5.2 of the normative text. 

Participant Sample 1 Sample 2 

Laboratory A 536.5 °C 539.5 °C 

Laboratory B 538.0 °C 540.5 °C 

Laboratory C 539.0 °C 537.0 °C 

Laboratory D 538.4 °C 537.7 °C 

Laboratory E 535.0 °C 534.0 °C 

Average 537.56 °C 

Standard deviation 2.00 °C 

Area of dispersal 6 K 

tg within the 95% confidence interval: 537.5 1.5 °C 
(DIN 1319, part B, paragraph 5.3) 

 

Special treatment of sample 1 by laboratory E: 

 thermal treatment of the sample  transformation temperature in °C 

 conditions as delivered 540  

 Annealed according to DIN 5234, 
paragraph 5.2, (cooling with -2K/min) 

535  

Special fine cooling (-0.125 K/min) 547  

 

Comment of PTB: The Standard Glass 1 of DGG is tempered to thoroughly, to 

function as a standard to determine tg without a thermal (pre-)treatment of the 

sample. 

 

4. Coefficient of thermal expansion 

Results of a round robin test of the working group NMP 352 to determine the average 

coefficient of thermal linear expansion according to DIN 52328 (1983-05): 
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Participant Temperature 
range  
t0 – t 

  (t0, t) 

Laboratory B 20 – 300 °C 9.00 10-6 K-1  

Laboratory C 20 – 300 °C 9.10 10-6 K-1 

Laboratory D 20 – 300 °C 8.96 10-6 K-1 

Laboratory E 20 – 300 °C 9.10 10-6 K-1 

Average  9.04 10-6 K-1 

Standard deviation  0.07 10-6 K-1 

area of dispersal  0.2 10-6 K-1 

 

Coefficient of thermal expansion (95% confidence interval):  

α (20°C, 300°C): (9.00 0.1) 10-6 K-1 according to DIN 1319, part 3, paragraph 5.3 

 

 

Additional measurements by laboratory D: 

α (20°C, 100°C): 8.24 10-6 K-1 

α (20°C, 200°C): 8.80 10-6 K-1 

α (20°C, 300°C): 8.96 10-6 K-1 

α (20°C, 400°C): 9.18 10-6 K-1 

α (20°C, 500°C): 9.45 10-6 K-1 
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5. Annex 1: Sales information 

Disks (80 mm  50 mm  10 mm) are delivered, weighing 98 to 100 g 

Costs (January 2022): EUR 440.00 per disc + shipping costs 

 

Purchase orders to: 

Hüttentechnische Vereinigung der Deutschen Glasindustrie (HVG) e.V., 

Siemensstraße 45, D-63071 Offenbach am Main, 

Tel.: +49(0)69-97 58 61-0, Fax: +49(0)69-97 58 61-99, 

E-Mail: hvg@hvg-dgg.de 

  

mailto:hvg@hvg-dgg.de
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6. Annex 2: Use of different temperature scales 

 

[Mangum, B. W. et al.: The Kelvin and temperature measurements. J. Res. Natl. Inst. 

Stand. Technol. 106(2001), 105-149] 
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7. Annex 3: for information: single measurements of additional 

properties 

 

Property Details/remarks 
Standard 
Glass 1 of 
the DGG 

Reference 

Refractive index nD; 589.2 nm 1.5164  

  1.5170 

Glass Science and 
Technology 

75(2002)2, p. 94-
102 

Optical Transmission  91.2  
 (10 mm) at 1.15 µm 82.3  

Coefficient of  
thermal expansion 

 92*10-7  

 20-300; DIN 52 328 90.4*10-7  

 100-400°C 104.4*10-7 Glass Science and 
Technology 

75(2002)2, p. 94-
102 

 above tg 317.4*10-7 

density g/cm-3 2.485  

  2.486 

Glass Science and 
Technology 

75(2002)2, p. 94-
102 

  2.487 

Glastechnische 
Berichte Glass 

Science and 
Technology 

67(1994)9, p. 241-
254 

 Heat capacity: cp 
glass: cal/(g*grd); 20-100°C 

 
 

0.204 
{=0.854 
J/(g K)} 

 

 of the melt, in J/(g K) 1.434  

Stress optical  
coefficient 

in Brewster 2.79 

Glass Science and 
Technology 

75(2002)2, p. 94-
102 

Sound velocity 
for longitudinal wave, 

1100°C,  
2 MHz: in m/s 

3492 

Glastechnische 
Berichte Glass 

Science and 
Technology 

67(1994)9, p. 241-
254 

 Longitudinal, RT in m/s 5770  
 Transversal, RT in m/s 3435  
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Property Details/remarks 
Standard 
Glass 1 of 
the DGG 

Reference 

Sound absorption 1100°C, 2MHz in Np/m 808  

Modulus of elasticity GPa 71.9 

Glastechnische 
Berichte Glass 

Science and 
Technology 

67(1994)9, p. 241-
254 

Shear modulus GPa 29.3  
Compressive modulus GPa 43.7  

Poisson ratio  0.226  
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8. Annex 4: detailed Temperature – Viscosity behavior 
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