This article was downloaded by:

On: 22 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

. The Journal of Adhesion

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713453635

- Peeling from Soft Adherends

W
OUSE H SHARPE
D J. J. Bikerman

To cite this Article Bikerman, J. J.(1973) 'Peeling from Soft Adherends', The Journal of Adhesion, 5: 1, 73 — 75
To link to this Article: DOI: 10.1080/00218467308078439
URL: http://dx.doi.org/10.1080/00218467308078439

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |oan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, fornmul ae and drug doses
shoul d be independently verified with prinary sources. The publisher shall not be |iable for any |oss,
actions, clainms, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713453635
http://dx.doi.org/10.1080/00218467308078439
http://www.informaworld.com/terms-and-conditions-of-access.pdf

17:17 22 January 2011

Downl oaded At:

J. Adhesion, 1973, Vol. 5, pp. 73-75
(© 1973 Gordon and Breach Science Publishers Ltd,
Printed in Northern Ireland

Note
Peeling from Soft Adherends

J. J. BIKERMAN

15810 Van Aken Bivd., Cleveland, Ohio 44120, U.S.A.

(Received December 6, 1972).

The equations!*? proposed for the resistance to peeling are valid, if at all,
only if the bulk adherend (2 in Figure 1) is completely rigid. In this figure, /
is the adhesive, R the flexible ribbon, and F the force applied to the edge of
the ribbon. If the bulk adherend also is deformed during the stripping, the
work is spend not only on bending R and extending / but also on that
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FIGURE 1 Peeling from a soft adherend. 1: adhesive film; 2: soft adherend plate; R;
flexible ribbon; F: stripping force.
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deformation, and the force F,, required to start (or to propagate) peeling
would be expected to be greater than for a rigid plate 2.

The above equations were derived on the basis of the theory of beams on
elastic foundation; R is the beam, and / is the elastic foundation. Some
attempts to extend the theory so as to include two-layer foundations (i.e.,
solids / and 2) are known®“ but they contain so many arbitrary assumptions
and arbitrary constants that it proved impossible to use them for a discussion
of peeling amenable to an experimental testing. Consequently, a more
physical (i.e., less mathematical) method was tried out and afforded the
following results.

At any moment, the external force F is balanced by the sum of the reactive
forces which act in the strained adhesive film. This is true whatever the
rigidity (or the modulus E, of elasticity) of plate 2. However, the value of
E, influences the shape of the adhesive film deformed by a given force F.
When E, = 0, the expression for the absolute extension of the film contains
a term e~"; thus the distance between R and 2 decreases when x (i.e., the
distance from the point of application of force) increases, and this decrease
is steeper the greater the factor ». This is equal to

3E1 0.25
n = <E53h;> 5 ey

E and E, are the moduli of elasticity of the ribbon and the adhesive, é is the
ribbon thickness, and k; is the initial thickness of the adhesive film. The
dimension of # is, of course, cm ™!,

When E, is not too great, plate 2 acts as a continuation of film / so that
the effective thickness of the film is greater than /. It is impossible to say,
how much greater, but it is clear that the additional thickness must be
smaller the higher the modulus of elasticity E,. The simplest hypothesis is,
that this additional thickness is equal to k/E,, k being a tension (g/sec?)
independent of x. With this hypothesis, the initial stripping force F,, becomes

_ wo,, [ EE,3%h, + ES*k\™23 2
"2 3 EE, ’ -
w is the width of the ribbon (in the direction perpendicular to the plane of
drawing and o, is the tensile strength of the adhesive (assuming that the

adhesive breaks down rather than the ribbon or the bulk adherend). When
E, = oo, this expression reduces to

wa,, [ E63h,\0-25
F =3 o 3
L= e ®

which is the equation derived! for a rigid adherend. A slightly better approxi-
mation would be obtained by substituting 2(1 — v?)/(1 — v;) for 2 in the
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above expressions; v and v, are the Poisson ratios of the ribbon and the
cement.

Equation (2) is a quantitative formulation of an earlier remark.> When it

will be compared with experimental data, it will be possible to understand
the meaning of the tension k better. The data available® are insufficient for
this comparison; it is necessary to know also o, E, E, E,, h;, and  in
addition to F,,/w which is too often the only quantity measured.
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