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Thermal Insulation Materials Sectional Committee, CHD 27 

FOREWORD 

This Indian Standard (first Revision) was adopted by the Bureau of Indian Standards, after the draft finalized by 

the Thermal Insulation Sectional Committee had been approved of the Chemical Division Council. 

This standard was first published in 1985.  The committee responsible for formulation of this standard decided to 

revise this standard based upon the experience gained in last three decades. 

In this revision, following changes have been incorporated: 

a) Conditioning time of the test specimens has been changed;

b) Test specimen preparation method has been updated; and

c) References have been updated.

The composition of the Committee, responsible for the formulation of this standard is given in Annex A. 

In reporting the result of a test or analysis made in accordance with this standard, if the final value, observed or 

calculated, is to be rounded off, it shall be done in accordance with IS 2 : 2022 ‘Rules for rounding off numerical 

values (second revision)’. 



Indian Standard 

RIGID CELLULAR THERMAL INSULATION 

MATERIALS — METHODS OF TEST 

PART 11 COMPRESSIVE STRENGTH 

 ( First Revision ) 

1 SCOPE 

This standard (Part 11) prescribes the method for the 

determination of compressive strength and 

corresponding relative deformation, and 

compressive stress at 10 percent relative 

deformation of rigid cellular thermal insulation 

materials. 

2 REFERENCES 

The standards given below contain provisions 

which, through reference in this text, constitute 

provision of this standard. At the time of 

publication, the edition indicated was valid. All 

standards are subject to revision, and parties to 

agreements based on this standard are encouraged to 

investigate the possibility of applying the most 

recent edition of these standards: 

IS No. Title 

IS 3069 : 2020 Glossary of terms, symbols and 

units relating to thermal insulation 

materials (second revision) 

3 TERMINOLOGY 

3.1 For the purpose of this standard, the following 

definitions in addition to those given in IS 3069 shall 

apply. 

3.1.1 Relative Deformation (ε) — Quotient of the 

reduction in thickness of the test specimen by its 

initial thickness expressed as percentage. 

3.1.2 Compressive Strength (σm) — Quotient of the 

maximum compressive force (FM) reached when 

the relative deformation is less than 10 percent by 

the initial surface area of the cross section of the test 

specimen. 

3.1.3 Compressive Stress at 10 Percent Relative 

Deformation (σ10) — Quotient of the compressive 

force (F10) at 10 percent relative deformation by the 

initial surface area of the cross-section of the test 

specimen. 

4 PRINCIPLE 

4.1 Rigid cellular material is subjected to increasing 

compression at a fixed rated up to 10 percent relative 

deformation over its entire area, and the maximum 

stress sustained by the test specimen is calculated. If 

this maximum occurs before 10 percent relative 

deformation is reached the result is reported as 

‘compressive strength’ otherwise ‘compressive 

stress at 10 percent relative deformation’ is reported. 

5 CONDITIONING 

Unless otherwise specified, the test specimens shall 

be conditioned at 27 °C ± 2 °C and (65 ± 5) percent 

relative humidity for at least 24 h. The test shall be 

carried out at an ambient temperature of 27 °C 

± 2 °C immediately after conditioning. 

6 APPARATUS 

6.1 Any suitable compression testing machine, with 

the movable head capable of operating at a constant 

rate of motion, may be used. The dimensions of both 

the plattens shall be large than the test specimen. The 

machine should have the following: 

a) Load indicating mechanism that will

permit continuous measurement of force

during compression to an accuracy of

± 1 percent of the compressive strength or

compressive stress at 10 percent relative

deformation, as the case may be; and

b) Deformation indicating mechanism that

will permit continuous measurement of

displacement of the movable head with an

accuracy of ± 0.1 mm.

6.1.1 It is recommended that the testing machine be 

equipped with a device for continuously recording 

force and deformation graphically. 

7 TEST SPECIMEN 

7.1 The test specimen shall have a cross section area 

of 50 mm ± 1 mm × 50 mm ± 1 mm and a height of 

at least 25 mm, preferably 50 mm ± 1 mm. The test 

specimen shall be obtained from the sample by 

sawing without deformation of the cellular structure. 

The specimen shall be cut so that direction of 

application of force is parallel to the direction of 

compression of the product in its intended use. 

NOTE ― When test specimens less than the standard 

thickness need to be tested, the results obtained will not 
necessarily be directly comparable with those obtained on 

standard specimens. Playing up of test specimen is not 

permissible. 
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7.2 The distance between two faces of a test 

specimen shall not vary by more than 1 percent of 

its thickness. 

7.3 A set of three test specimens shall be tested. 

When testing anisotropic materials, two sets of 

specimens shall be prepared having axes parallel to 

and normal to the direction of anisotropy. 

8 PROCEDURE 

8.1 Place the test specimen centrally between the 

two parallel plattens of the compression testing 

machine and compress it at a fixed rate, the value of 

which should be as near to one-tenth of the initial 

thickness of test specimens as possible, per minute 

until a relative deformation of 10 percent is reached. 

Note the value of force and corresponding relative 

deformation continuously during compression. 

9 CALCULATION 

9.1 Compressive Strength and Corresponding 

Relative Deformation 

9.1.1 Compressive Strength 

Calculate compressive strength (σM), in kilo Pascals, 

by the formula: 

σM = 103 × 
𝐹M

𝑆O

where 

       FM = maximum force reached, newtons; and 

 SO = initial area of the cross section of the test 

specimen, mm2. 

 9.1.2 Relative Deformation 

Calculate relative deformation (εM) by the formula: 

εM = 
𝑋M

ℎo
  × 100, percent 

where 

XM = displacement corresponding to the 

maximum force reached, mm; and 

ho      = initial thickness of the test specimen, mm. 

9.2 Compressive Stress at 10 percent Relative 

Deformation 

Calculate compressive stress at 10 percent relative 

deformation, σ10, in kilo Pascals by the formula: 

ǁǁ σ10 103 × 
𝐹10

𝑆o

where 

F10 = force, corresponding to a relative 

deformation of 10 percent, N; and 

So      =  initial area of the cross section of the test 

specimen, mm2. 

9.3 Zero deformation point shall be determined in 

both cases as indicated in Fig. 1. 

10 REPORT 

10.1 The report shall include the following: 

a) Reference to this standard;

b) Identification of the material;

c) Dimensions of the test specimen, if other

than standard;

d) Direction of application of force in relation

to anisotropy, if any;

e) Average of the test results, shall be

expressed as compressive strength and

corresponding relative deformation; or

compressive stress at 10 percent

deformation;

f) Presence of any surface skins, and if so,

location; and

g) Any deviation from the procedure specified

in this standard.
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FM = maximum force 

XM = displacement for maximum force 

F10 = force at 10 percent deformation 

X10 = displacement for 10 percent deformation 

FIG. 1 ZERO POINT DETERMINATON 
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ANNEX A 

(Foreword) 

COMMITTEE COMPOSITION 

Thermal Insulation Sectional Committee, CHD 27 

Organization Representative(s) 

CSIR - Central Building Research Institute, Roorkee DR HARPAL SINGH (Chairperson) 

Armacell India Private Limited, New Delhi SHRI SHADAB AHMED 

SHRI PRASHANT NAIR (Alternate) 

Bharat Heavy Electrical Limited, New Delhi SHRI RAY D. K. 

SHRI NIL MOHAN KUMAR (Alternate) 

CSIR - Central Building Research Institute, Roorkee DR TABISH ALAM 

 SHRI NAGESH BABU BALAM (Alternate I) 

 CHANDAN SWAROOP MEENA (Alternate I) 

Calderys India Refractories Limited, Mumbai   SHRI SANTANU BASAK 

 SHRI SAHIL SURANA (Alternate) 

Engineers India Limited, New Delhi   SHRI PRASENJIT SAHA 

  SHRI PRESENJIT PAL (Alternate) 

Institute of Technology, Nirma University, Ahmedabad DR VIKAS J. LAKHERA 

Lloyd Insulations India Limited, New Delhi SHRI K. K. MITRA 

MS. SONAL GUPTA (Alternate) 

MECON Limited, Ranchi SHRI K. K. MISHRA 

SHRI KAMESH KUMAR 

  SHRI ASHISH KUMAR BAIRAGI (Alternate) 

 SHRI SUKANTA ADHIKARI  (Alternate) 

National Dairy Development Board, Anand SHRI SUMEET SHEKHAR 

SHRI ALARK KULKARNI (Alternate) 

Newkem Products Corporation, Mumbai SHRI NIMISH V. SURA 

  SHRI KULDEEP GOSAIN  (Alternate) 

Nuclear Power Corporation of India Limited, Mumbai SHRI VENKATA K. M. VUPPADA 

SHRI SHRI PANKAJ KUMAR  (Alternate) 

Pibco Limited, New Delhi DR PUNIT KUMAR 

SHRI SHRI VISHWA BANDHU GUPTA  (Alternate) 

Punjstar Industries Private Limited, New Delhi SHRI KISALAY KUMAR 

 SHRI ANIL SINGH RAWAT (Alternate) 

Reliance Industries Limited, Mumbai SHRI RANJAN SINGH 

Research Designs and Standards Organization (RDSO), 

Lucknow 

SHRI SHRAVAN KUMAR SRIVASTAVA 

SHRI P K NAIK (Alternate) 

Rockwool Insulation Manufacturers Association India, 

Raipur 

SHRI AMIT JAIN 

 SHRI BHARAT LOKHOTIA (Alternate) 

Roxul Rockwool Technical Insulation, Mumbai SHRI DEBAPRATIM DINDA 

SHRI VINAY PRATAP SINGH (Alternate) 

Saint-Gobain India Private Limited, Chennai SHRI BISWAJIT ROY 

SHRI AJAY KULKARNI (Alternate) 
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Organization Representative(s) 

Tata Consulting Engineers Limited, Navi Mumbai SHRI SHIVNARAYAN PAREEK 

In Personal Capacity (D-3, Friends Apartment, 49-IP 

Extension, Patparganj, Delhi-110092) 

SHRI P. P. LAHIRI 

Director General, BIS  SHRI A. K. LAL SCIENTIST ‘F’/SENIOR DIRECTOR 

AND HEAD (CHEMICAL) [REPRESENTING 

DIRECTOR GENERAL (Ex-officio)] 

 
Member Secretary 

MS PUJA PRIYA 

SCIENTIST ‘D’/JOINT DIRECTOR 

 (CHEMICAL), BIS 
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