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Foreword 
IS0 (the International Organization for Standardization) is a worldwide federation of 
national standards institutes (IS0 member bodies), The work of developing Inter- 
national Standards is carried out through IS0 technical committees. Every member 
body interested in a subject for which a technical committee has been set up has the 
right to be represented on that committee. International organizations, governmental 
and non-governmental, in liaison with ISO, also take part in the work. 

Draft International Standards adopted by the technical committees are circulated to 
the member bodies for approval before their acceptance as International Standards by 
the IS0 Council. 

International Standard IS0 649/l was developed by Technical Committee ISO/TC 48, 
Laboratory glassware andrelatedapparatus, and was circulated to the member bodies 
in September 1979, 

It has been approved by the member bodies of the following countries : 

Australia India 
Brazil Italy 
Canada Korea, Rep. of 
Czechoslovakia Libyan Arab Jamahiriya 
France Mexico 
Germany, F.R. Netherlands 
Hungary Poland 

Portugal 
Romania 
South Africa, Rep. of 
Spain. 
United Kingdom 
USSR 

No member body expressed disapproval of the document. 

International Standards IS0 649/l and IS0 649/2, cancel and replace IS0 Recommen- 
dation R 649-1969, of which they constitute a technical revision. 

0 International Organization for Standardization, 1981 0 

Printed In Switzerland 
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INTERNATIONAL STANDARD IS0 649/l-1961 (E) 

Laboratory glassware - Density hydrometers for general 
purposes - 
Part 1 : Specification 

1 Scope and field of application 

This part of IS0 649 specifies requirements for five basic series 
of glass hydrometers of constant mass which are graduated to 
indicate density (kg/m3 or g/ml) at 20 OC. 

Each series comprises hydrometers which between them cover 
the interval 600 to 2 Ooo kg/ma or 0,6 to 2,0 g/ml. The 
hydrometers are graduated appropriately for use in liquids of 
low, medium or high surface tension, 

It also specifies three sub-series of hydrometers which are 
graduated to indicate density at either 20 OC or 15 OC. These 
hydrometers have smaller tolerances on scale error, are limited 
to the range 600 to 1 100 kg/ma or 0,6 to 1,l g/ml and are for 
use in liquids of low surface tension. 

This International Standard does not cover hydrometers with a 
built-in thermometer, for which a separate International Stan- 
dard is under consideration. The hydrometers comply with the 
requirements of IS0 367. 

A table of standard categories of surface tension is given in 
annex A. A table of recommended stem diameters is given, for 
guidance in manufacture, in annex B. 

Part 2 of this International Standard deals with test methods 
and use of density hydrometers. 

2 References 

IS0 387, Hydrometers - Principles of construction and aoj’ust- 
ment. 

IS0 64912, Laboratory glassware - Density hydrometers for 
general purposes - Part 2 : Test methods and use. 1) 

IS0 1766, Glass hydrometers - Conventional value for the 
thermal cubic expansion coefficienf /for use in the preparation 
of measurement tables for liquids). 

IS0 3675, Crude petroleum and liquid petroleum products - 
Laboratory determination of density or relative density - 
Hydrometer method. 

3 Basis of scale 

The basis of scale shall be density (mass per unit volume1 in 
kilograms per cubic metre (kg/ma). The use of grams per cubic 
centimetre (g/cma), for which the symbol g/ml may be used, is 
accepted. 

NOTE - The term millilitre (ml) is commonly used as a special name 
for the cubic Centimetre (cm?, in accordance with a decision of the 
twelfth Conference Generale des Poids et Mesures. The term millilitre 
is acceptable, in general, for reference to capacities of volumetric 
glassware and is used in the present text. 

4 Reference temperature 

4.1 The reference temperature for density hydrometers, 
excluding the special sub-series L5OSP, M5OSP and SSOSP, 
shall be 20 OC. When used in a liquid at this temperature, the 
hydrometer shall indicate the density of the liquid at 20 OC. 

4.2 The reference temperature for density hydrometers of the 
special sub-series LSOSP, M5OSP and S5OSP shall be either 
20 OC or 15 OC. When used in a liquid at the appropriate 
temperature, the hydrometer shall indicate the density of the 
liquid at that temperature. 

1) At present at the stage of draft, (Revision, in part, of ISO/R 649.) 
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5 Surface tension 

The adjustment shall be related to specific capillary conditions 
as follows : 

5,l When the hydrometer is slightly displaced from its 
equilibrium position in a liquid, the stem passes through the 
liquid surface without causing any apparent alteration in the 
shape of the meniscus. 

5.2 The hydrometer scale shall be adjusted either for a given 
liquid having a given surface tension, or for one of the standard 
categories of surface tension given in annex A. Except where 
the highest precision is required, one of the standard categories 
of surface tension given in annex A shall be used, 

For hydrometers of the highest precision, intended for use in 
particular liquids (for example alcohol solutions), the surface 
tension values appropriate to clean surfaces of these liquids 
and to the actual indications of the hydrometer shall be used 
[see clause 14 ~11. 

The sub-series LSOSP, M5OSP and SSOSP are limited to the low 
surface tension category. 

6 Reference levels for adjustment and 
reading 

6.1 The scale of the hydrometers shell be adjusted for 
readings taken et the level of the horizontal liquid surface. 

NOTE - If a hydrometer having a scale so adjusted is used in an 
opaque liquid, readings may be taken at the top of the meniscus where 
it appearato meet the stem, but an appropriate correction to the level 
of the horizontal liquid surface should then be made. (See part 2 of this 
International Standard). Alternatively, hydrometers intended for use in 
opaque liquids may be adjusted for readings at the top of the meniscus. 

6,2 The middle of the thickness of a scale line shall be taken 
as ita definitive position. 

7 Immersion 

Hydrometers shall be graduated for use with the emergent 
stem dry, except in the immediate vicinity of the meniscus. 

8 Materials and workmanship 

8.1 The bulb and the stem shall be made of a suitable 
transparent glass, selected and processed to be as free as 
possible from stress and visible defects, and having a coeffi- 
cient of cubical thermal expansion of (25 & 21 x 10-s OC-I*, 

8.2 The loading material shall be fixed in the bottom of the 
hydrometer, After the finished hydrometer has been kept in a 
horizontal position for 1 h at 60 OC and subsequently cooled in 
that position, the instrument shall meet the requirements of 
9.3. 

8.3 The strip on which the scale and inscriptions are marked 
shall have a smooth matt surface. The strip shall show no 
evidence of charring. The strip bearing the scale shall not 
become discoloured or distorted when the stem is exposed for 
1 h to a temperature of SO OC. 

NOTE - If a hydrometer is intended to be used at a temperature above 
80 OC, the loading material and the strip bearing the scale shall meet 
the requirements of 8.2 and 8,3 at a temperature slightly above the 
temperature of use. 

8.4 There shall be no loose material in the instrument. 

9 Form 

9.1 The outer surface shall be symmetrical about the main 
axis. 

9,2 There shall be no abrupt changes in cross-section. The 
tapered design shown in figure 1 is preferred, but any design 
which does not permit air bubbles to be trapped is acceptable. 

Figure 1 - Preferred design of hydrometer bulb 

l This value complies with IS0 1768. 
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