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Foreword

ISO (the International Organization for Standardization) is a worldwide
federation of national standards bodies (ISO member bodies). The work
of prephring International Standards is normally carried out through 18O
technichl committees. Each member body interested in a subject for
which & technical committee has been established has the right to be
represénted on that committee. International organizations, govern-
mental|and non-governmental, in liaison with ISO, also take part in the
work. IBO collaborates closely with the International Electrotechnical
Commission {IEC) on all matters of electrotechnical standardization.

Draft Ifternational Standards adopted by the technical committees are
circulaled to the member bodies for voting. Publication as an Jinter-
nationdl Standard requires approval by at teast 75 % of the member
bodies [casting a vote.

International Standard ISO 9653 was prepared by Technical Committee
ISO/TC] 61, Plastics, Sub-Committee SC 11, Products.
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INTERNATIONAL STANDARD

ISO 9653:1991(E)

Adhesives — Test method for shear impact strengt"h of

adhesive bonds

1 Scope

1.1 [This International Standard specifies a method
for the determination of the comparative impact
value| of adhesive bonds in shear, when tested on
standard specimens, and using specified conditions
of preparation, conditioning and testing.

1.2 [The method is intended to be used for wood-
to-wopd or metal-to-metal bonds, but may be ex-
tended to cover plastics-to-plastics bonds as well as
bonds between combinations of these materials.

2 Definition

For the purposes of this International Standard, the
following definition applies.

2.1 pact value: Energy absorbed by a specimen
of standard design when sheared by a single blow
of a festing-machine hammer."The impact value is
expressed in joules per sguare metre,

3 Principle

The [impact—value is determined by using a
pendilum-type impact machine on a metal-to-metal
or wopd-to-wood specimen.

4 Apparatus

4.1 Pendulum-type impact machine, with a impact-
head velocity of 3,4 m/s, comprising the elements
specified in 4.1¢1.10'4.1.3.

4.1.1 Impact head, with a flat st ikihg face slightly
wider than the specimen and aligned to strike the
specimen full-face.

442 Specimen-holding fixture| as shown in
figure 1. The fixture illustrated is not always suitable
for use with all impact machines pnd vices. Dimen-
sions and design of the fixture may be varied as re-
quired for adaptation to machines and vices
available, provided the followingl general require-
ments are met:

The fixture shall be machined from a solid piece of
steel and solidly bolted to the base of the testing
machine. Corners shalil be drilled fo ensure that the
specimen sets flush against the retaining end of the
fixture. The drilled corners are prgvided to minimize
dirt collection at the corners whith could hold the
end of the specimen away from the face of the fix-
ture. The fixture shall be providefl with a screw to
tighten the specimen in the fixture to minimize the
tendency of the specimen to ovefturn when struck.
A metal plate may be placed betwgen the end of the
block and the end of the screw Wwhen non-metallic
adherends are used. The fixture shall be so located
that the specimen wiil be struck at the point of
maximum head velocity.
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Dimensions tn mitlimetres
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Vice or bolts, to hold the fixture firm and im-
. under the <stress of the testing-machine

botom of the striking face of the head is 22 mm. The

proper height of the specimen may be obtained by .

adjusting its height in the fixture.

NOTE 1  Additional information on impact-testing ma-
chines and their calibration may be found in ISO 178:19785,
Plastics — Determination of flexural properties of rigid
plastics, and SO 179:1982, Plastics — Determination of
Charpy impact strength of rigid materials.

Figure 1 — Adapter fixture for impact machines

4.2 Conditioning chamber, capable of maintaining
a relative humidity of (50 + 5) % 3t 23 °C + 2 °C.

NOTE 2 A saturated solution of caldium nitrate will give

approximately 51 % relative humidily at the test tem-
perature.

5.1 The specimen for metal-to-metal adhesives
shall conform to the dimensions given in figure 2 a)
whenever possible. In cases where this specimen
cannot be fractured in the testing machine available,
the dimensions of the 25 mm by 25 mm block may
be reduced to a smaller square, keeping the di-
mensions of the 25 mm by 45 mm biock constant.
The dimensions. of the specimen and bonded area
shall be clearly stated in the test report (clause 12).
In any case, it is desirable that the specimen size
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be such as to give impact strengths that fall some-
where near the middle range of the testing machine,
since readings in the highest and lowest ranges are
often unreliable. The specimen shall be assembled
in such a way that the face receiving the impact load
is at the point of maximum velocity of the impact
head. The impact face of the specimen shall be

ISO 9653:1991(E)

square and flat, perpendicular to the plane of the
bond, and paraliel to the striking face of the pendu-
fum. ‘

Tests on adhesives with high impact strength shoulid
be conducted on steel to minimize deformation.
Specimens may be re-used. after testing, provided
that the face receiving the impact is not deformed.

Dimensions in millimetres
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b} Wood~to-wood specimen showing grain direction
Figure 2 — Block shear impact specimen
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5.2 Specimens for wood-to-wood adhesives shall
conform to the dimensions shown in figure 2 b). The
specimens shall be prepared by bonding blocks
10 mm thick by 25 mm wide, of convenient length, to
blocks 20 mm thick by 45 mm wide, of the same
convenient length, where the 25 mm and 45 mm di-
mensions, in each case, are those in the direction
of the grain. Specimens, each 25 mm in width, may
then be cut from the bonded assembly by cutting
across the long dimension, in the grain direction.
Wood having a minimum specific gravity of 0,65
based on oven-dry mass and. volume shall be
selected (see note 3). These blocks shall be of
straig nd free from defects, including knots,

7.4.1 For metal-to-metal specimens, preparation of
areas that are to be bonded shall be in accordance
with the recommendatlons of the manufacturer of
the adhesive.

71.2 For wood-to-wood specimens, the grain of the
wood shall be parallel in the two pieces and parallel
to the bond line, as shown in figure 2 b). If wood with
a slight taper in the grain must be used, the pieces
shall be assembied in such a way that the grain runs
towards the bond line towards the back of the
specimen. Thus, failures that start in the wood will
be directed towards the bond line. Squeeze-out shall
be removed when necessary {o ensure proper pos-

birdsdye, short grain, decay, and any unusual
discolprations within the test area. The blocks shall
be the equilibrium - moisture content rec-
ommgnded by the manufacturer of the adhesive. In
the alysence of such recommendation, the moisture
contefit shall be from 10 % to 12 %, based on
ry mass as determined on representative
samples (see note 3). Just prior to bonding, the
blocks shall be surfaced, preferably with a hand-
inter, and then weighed and assembled in
pairs jso that blocks of approximately the same spe-
cific gravity are bonded together. The surfaces shall
unsanded and shall be free from dirt. Blocks
shall [be bonded as described in clause 7, after
which| specimens conforming to figure 2 b) shall be
prepajed.

NOTEP Suitable woods are listed in annex B . of
1SO 6437:1987, Adhesives . — Wood-to-wood adhesive
bonds|— Determination of shear strength by tensile-load-
ing. In this annex, the moisture content determination
procesgs is described as well.

6 Number of speclmené

6.1 At least 10 specimens shall be tested for each
adhesive in the case of metai-to-metal specimens.

6.2 At least 20 specimens shall be tested, rep-
resenting at leastfour different joints, in the case of
woodito-wood\specimens.

6.3 Bpecimens that break at some obviously fortu-

itioning of the specimen in the fixtdre.

7.2 Excess adhesive at itheé impact face [see
figure2 a) and figure 2 b)] -shall also be removed
carefully to ensure proper striking of the impact
head.

8 Conditioning

"8.1 Precenditioning is not required for metal-to-

metal -bonds. The adhesive is refady for test pur-
poses<when it has been applied i1} accordance with
clause 7, unless otherwise specifled by the manu-
facturer or the purchaser.

8.2 All wood specimens shall bgq conditioned at a
relative humidity of (50 1 5) %, aphd at a tempera-
ture of 23 °C + 2 °C for a period pf 7 days, or until
specimens reach equilibrium as|indicated by no
progressive changes in mass, whichever is the
shorter period.

8.3 Special conditioning procedyres may be used
by agreement between the manyfacturer and the
purchaser.

9 Procedure

9.1 Test in an atmosphere such
content of the wood specimens de
conditions prescribed in 8.2 is not

that the moisture
eloped under the
noticeably altered

during testing, and test as soon as| possible after the
conditioning. period prescribed in 8.2,

itous flaw remote from the bond line shall be dIs-
carded and retests made, unless such flaws
constitute a variable the effect of which it is desired
to study.

7 Bonding

7.1 Bonding shall be in accordance with the pro-
cedure outlined by the manufacturer of the ad-
hesive.

ture in the vice of
the impact machine in such a way that the specimen
butts squarely against the retaining end of the fix-
ture. Rest the impact head of the machine gently
against the specimen and adjust the fixture so that
the head fits squarely against the impact face of the
specimen,

9.3 Raise the impact head to a predetermined
height and release the safety catch. The impact en-
ergy absorbed by the specimen may be read di-
rectly.
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