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1. The problem of friction at the end faces

The standard uniaxial test methods are characterized by
applving the load to the test specimens with rigid steel
platens. It is generally known that thereby not uniaxial
but actually triaxial states of stress are produced. There-
fore the strength results based on the fracture of the
specimens are in this case higherthm in the case of free
deformability of the specimens.

The frigtion between steel platens and specimen leads to
restrained lateral strains, inducing forces in the concrete
specimen added to the nominzl test load. This results inr a
multiaxial state of stress which is not well defined, as
the frictiomal forces in the contact zone of steel platen
and concrete specimen end face depend on a large number of
influences and the distribution of the frictional forces

on said end face is unknown., A controllable definite stat»
of stress, as it is absolutely necessary for multiaxial
strength tests among others, can thus only be obtained wit:
a specimen deformability that is in no direction restraines
by fricticnal forces.

2. Methods of reducing end face friction

In the year 1900 A, Fippl alresady reported experiments witih
wax and stearin as lubricants. With them epplied the com-
pressive strength of specinmens of different materials, asz
expected, was lower than in case of direct contact between
the dry steel platen and the specimen. Simple lubrication,
however, is not satisfactory, since stress is reduced nzar
the specimen edge by the lateral exirusion of lubricant,
which is not hindersd thers, and thus lcad application to
the spacimen is not uniform. Thers are also qualified
objecticns as to the lateral prassure in voids, which the
lubricants may cause [1] .
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RBetter suited though are interposed packs of thin,
lubricated sheets. But here also it must be taken into
account that the frictional forces yet present are much
stronger shortly before fracture occurs than at the start
of the load application[2] .

The pressure platen developed by Hilsdorf called steel
brush represents another possibility for a load application
to the specimen without substantial restraint of lateral
strain. Applicability of this technique is limited by the
allowed maximum pressure load of only about 50 N/mm2

{500 kp/cmg) above which for uniaxial testing brush bending
occurs [3].

A further possibility to avoid frictional forces between
platen and test specimen finally is to deform the platen
during the compression test exactly as the specimen wants
to deform under the influence of the load. The pressure
platen is resolved into individual stamps with a pressure
area of 6.25 cmz, arranged close to one another. These
stamps are supported by a rubber plate that acts as a
hydraulic cushion. Thus all stamps transmit the same load
to the specimen [4].

Fig. 1 shows the four techniques of load application to
cubic concrete specimens, treated here. In the following
results from experiments with lubricated aluminum sheets
are communicated and compared to corresponding results
from measurements performed with dry pressure platens.
Comparative tests with the last two techniques of Fig. 1
have not yet been concluded. Also results for the speci-
men fracture are missing at the present time (September
1972). This will be supplemented in an oral report at the
congress in Munich,
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Steel platen | Aluminum
without sheets Brushes Pistons
lubricant with lubricant

Fig. 1: Methods of load application

3, Reducingz end face friction with lubricated aluminum
sheets

The experiments were carried out with 10 cm concrete cubes
150 days of age. The 28 day strength was 51 N/mm (510 kp/
cm ). The tests were run automatically under always the
same experimental conditions with a rate of load application
of 0.3 N/mmzs. Bach of the 7 test series embraced 6 speci-
mens. The measuring positions were in pairs (to the right
and left) at half height, quarter height and near the
bottom end face of the cube. Starting from an initial load
of 10 kN (1 Mp) the load was applied and the deformations
were recorded in 10 load steps up to the maximum load of
250 kN (25 Mp).
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In Fig, 2 the averags values of the test resulfs are com~
piled. The slide effect of the following packs of lubricated
aluminum sheets was examined in 7 test series:

1: steel pressure platens without lubrication

2: 6 aluminum sheets each 0.1 mm thick, lubricated
3: 12 aluminum sheets each 0.1 mm thick, lubricated
“4: 6 aluminum sheets each 0.05 mz thick, lubricated
3 12 siluminum sheets each 0.05 mm thick, lubricated
6: 6 aluminum sheets each 0.02 mm thick, lubricated
7: 12 aluminum sheets each 0.02 mm thick, lubricated

In all cases a mixture of 2 sorts of molybdenum disulfide
with an addition of vaseline was used as lubricant.

From the deformations (microstrains) given in Fig. 2 the
slide effect of the examined packs of aluminum sheets is
obvious. The strains in quarter height were 8 %, those

near the end face 10 % larger than the ones on the cubes
that lacked lubrication at the end faces. The variation of
the slide effect for the different sheet packs was small.
ene of the test series with the aluminum sheei interlayers,
however, yielded appreximate agreement of the lateral strain
values at half height, quarter height and end face of the
cube. For further trials the slide packs with the 0.02 mm
thick aluminum sheets were selected.
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[3] Hilsdorf, H.: Die Bestimmung der zweiachsigen Festig-
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e: near the bottom endface of the cube

qu: guarter height of the cube

h: half height of the cube

the strength

in

2: Slide effect of packs of lubricated aluminum sheets
testing of concrete ( 10 cm cubes)

Fig.



