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

1975). Available are results of round robin tests for these data: 

• content of the main components and trace components,  

• the viscosity between 500 and 1400°C, 
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1. Composition  

A round robin test was carried out by the subgroup “glass analysis” of the technical 

committee 1 “physics and chemistry of glass” of the DGG. 19 laboratories 

participated and used different methods for analysis (XRF, ICP-OES, AAS) after 

preparation and, if necessary, digesting the samples. An outlier analysis according 

Grubbs was executed for each element and the analysis data were adjusted. In 

minimum the results of 5 laboratories are used to determine the data of table 1. 

Exceptions are indicated by brackets. 

Table 1: Analysis of the components of standard glass DGG X 

component 
Fraction in 

mass % 

Standard deviation 
of averages in 

mass % 

Lower 
confidence 

interval (5% - 
both sides) in 

mass % 

higher 
confidence 

interval (5% - 
both sides) in 

mass % 

SiO2 71.4866 0.7539 71.3761 71.5970 

Al2O3 1.2085 0.0914 1.1948 1.2222 

CaO 6.7807 0.3033 6.7395 6.8219 

MgO 4.1372 0.2082 4.1067 4.1677 

Na2O 15.1225 0.5388 15.0332 15.2118 

K2O 0.3673 0.0678 0.3578 0.3767 

Fe2O3 0.1876 0.0283 0.1840 0.1913 

SO3 0.4207 0.0429 0.4145 0.4269 

TiO2 0.1329 0.0156 0.1308 0.1351 

Cr2O3 0.0007 07 0.0006 84 0.0005 65 0.0008 48 

MnO 0.0083 0 0.0012 6 0.0080 6 0.0085 3 

PbO 0.0011 0.0005 0.0010 0.0012 

NiO 0.0006 20 0.0005 03 0.0004 83 0.0007 57 

ZnO 0.0009 07 0.0002 38 0.0008 39 0.0009 74 

BaO 0.0070 0.0028 0.0065 0.0076 

ZrO2 0.0034 3 0.0006 9 0.0032 9 0.0035 7 
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Continuing Table 1: Analysis of the components of standard glass DGG X 

component 
Fraction in 

mass % 

Standard deviation 
of averages in 

mass % 

Lower 
confidence 

interval (5% - 
both sides) 

higher 
confidence 

interval (5% - 
both sides) 

SrO 0.0023 8 0.0014 1 0.0020 2 0.0027 3 

CuO 0.0094 8 0.0009 5 0.0090 5 0.0099 0 

P2O5 0.0084 2 0.0012 4 0.0079 9 0.0088 5 

Cl 0.0322 1 0.0091 2 0.0300 4 0.0343 9 

(F) (0.0038 99) (0.0050 01) (0.0016 24) (0.0061 73) 

 

The test was conducted in 2016/17.  

 

2. Viscosity-temperature behaviour of Standard Glass DGG X  

of the DGG 

Temperature in °C 500 600 700 800 900 

Viscosity in d Pa s 2.20  1015 5.70  1010 9.60  107 1.72 106 1.10  105 

Temperature in °C 1000 1100 1200 1300 1400 

Viscosity in d Pa s 1.47  104 3.13  103 9.17  102 3.36  102 1.46  102 

 

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

viscosity measurements. 

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 

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 crucibles. The 

temperature homogeneity inside the viscometry furnace was controlled with 7 thermal 
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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 DGG X 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 = −1.56151 +
4289.18

𝜗−250.737
 (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. 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 (in IPTS-68) x = logarithm to the base of 10 of the 
dynamic viscosity in dPa s 

a = -1.56151 b1 = 527.909 

b = 4289.18 b2 = -2413.95 

c = 250.737 b3 = 4049.91 

 b4 = -2958.30 

 b5 = 794.906 

 

The Standard Glass DGG X 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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3. Annex 1: Sales information 

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

Costs (January 2022): EUR 225.00 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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4. 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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5. Annex 3: for information: single measurements of additional 

properties of DGG X 

 

Property Details/remarks 
Standard 

Glass DGG X 
Reference 

Refractive index nD: 589.2 nm 1.516800  

Optical 
Transmission 

10 mm thickness 91.1  

 at 1.15 µm 82.4  

    

As Standard Glass 1 is more or less the same as Standard Glass DGG X, the 

property data of Standard Glass 1 can be used for orientation.  

 

6. Annex 4: detailed Temperature – Viscosity behavior 
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