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Studies on the Adhesion Part 1
The adhesive force of Chloroprene Rubber to Plywood material
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ABSTRACT

The influence of the adhesive force test conditions on the resultant adhesive force was measured using
a chloroprene rubber as an adhesive and a plywood as an adherent.

It was clarified from the experiments which adhesive force test conditions could influence strongly the
adhesive force. After this, the constant values neccessary as the test conditions of the adhesive force in
making generally a test of the adhesive force determined.
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Chloroprene rubber (Neoprene AD)
(2) B#EY
Ply-wood
(3) BHl
Benzene
Toluene
Carbon tetra chloride
Ethyl acetate
Chloroform
Methyl ethyl ketone
Cyclo hexane
Cyclo methane
Ethyl benzene
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. Table 1 Test conditions of adhesion test

Synopsis ) Symbol ’ Unit Wording Contents
I—1 — Solid material Synthetic rubber of adhesive
I I—2 — Liquid materials Organic solvent
Adhesive & : i
Adh 1—3 g/100g | Concentration Gram of [ —1/100g organic solvent
erent 1—4 — Adherent Kind of adherent
I—1 — Coating method Coating operation of adherent face
it I—2 g/cm? Coating volume Coating volume of square centimeter
Coating I3 cm? | em? of adhesive Square centimeter of adhesive & shape
1—4 — Coating condition Classification of one-side coating and both-
sides coating
I—5 — Experimental number Experimental number under the same
condition
m—1 min Solvent evaporation time] Requirement evaporation time of coating
b adhesive
Adhesive’ 0—2 mm/min | Pressure load velocity | Pressure velocity of adherent face
— 2 ;
operation n—3 kg/cm? | Pressure Pressure of square centimeter
H—4 min Pressure load time Pressure load time of adherent face
v N—1 min Lapse time after adhesion| Lapse time between adhesive operation and
: breaking
Breaking V—2 mm/min | Breaking load velocity | Breaking load velocity of adherent face
V—3 kg/cm? | Adhesive force Adhesive of square centimeter
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Adherent face ! 15X 20mm?
(@) (b)

Fig. 1 Schematic diagram ot test piece
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Table 2. Test condition and experimental data

Condition
I-1 I—2 1-3 -4 1-5 l m-1
Unit
Experiment g/100g l min
1 AD Toluene 20 both-sides 5 20
2 14 ”n ”n ” 7 ”
3 ” ” ” ” 6—8 14
4 " ” ” ” 4—8 "
5 ” ” ” " 4—6 "
6 " " ” ” 5—10 variable
7 " ” ” | one-side 5—10 ”
8—1 ” variable 20 both-sides 15—25 30
8—2 " ” 15 " 15—25 30
8—2—1 ” CEl, 15 ” 10—12 variable
8—2—2 " CHCI, variable ” 15—25 30
9—1 ” C¢Hs/CHCl, 15/50/50 both-sides 7—8 variable
9—2 " ” ” ” 7—8 30
9—3 ” . " variable ” 8 30
10—1 " CgHjg/cyclo-hexane 15/70/30 " 8 variable
10—2 ” 7 " ” 8 30
10—3 ” .o variable " 8—16 30
11—1 ” CHCl;/cyclo-hexane 15/70/30 ” 8 variable
11—2 ” ” " ” 8 30
11-3 " " variable " 10—30 ”
12—1 " Toluene/MEK 20/60/40 ” 3—4 variable
12—2 ” ” [ ”n " 3—4 30
12—3 ” ” variable ” 5—10 30
13—1 ” Ethyl acetate/MEK 20/60/40 ” 3—4 variable
13—2 ” ” ” ‘ ” 3—4 30
13—3 ” ” variable ” 5—10 4
14 @ " Technical benzene 15 ” 5 30
@ ” ” 20 ” 5 "
® 7 Technical cyclomethane 15 " 5 "
@ n " 20 ” 5 "
® " Technical toluene 15 " 5 "
® ” " 20 ” 5 "

I —4: Lauan/Lauan
I —2: Eye-measurement
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I —1: Finger-coating
1—3: 2.0X1.5cm?
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(continuced)

-2 -3 -4 N-1 vz | Ran;amble | N-3
mm/min | kg/cm? min min | mm/min ’ mmkg /I cmzmax
20 10 moment 60 variable | 1~260 mm/min 1.0 2.4
” 10 ” variable 60 0~60X24X30 min 1.5 7.5
” 10 variable 60 ” moment~60 ” 1.6 *3.6
” variable | moment ” ” 0. 1~60 kg/cm? |, 0.5 5.2
variable 10 ” ” ” 1~260 mm/min 1.6 2.6
30 " ” 7 " 2~120 min 0.2 3.7
” ” ” ” ” 0—90 4 0.0 0.2
30 10 moment 60 60 5 (cyclo comp) class 0.9 3.9
” ” ” ” " 7 (chloro cleri) o 0.4 4,4
14 ” ” [/ ” 0~60 min 0.6 4.2
" " ” ” " 2—10 g/100g 0.4 3.1
30 10 moment 60 60 0—60 min 3.4 5.1
” ” ” ” ” 0—180 ” 3.6 5.0
” ” " ” ” 15/100/0~15/0/100 | g/g/g 3.6 4.6
30 10 ” 60 60 0~60 min 2.7 3.8
” ”n ” ” ” 0—180 ” 3.0 3.8
” ” ” " ” 15/100/0~15/0/100 e/g/g 0.0 4.2
30 10 ”n 60 60 0~60 min 4.0 4.5
” " ” ” ” 0—180 ” 3.2 4.3
” " ” " ” 15/100/0~15/0/100 g/gl/e 0.0 4.2
30 10 ” 60 60 0—60 min 0.5 2.7
” " ” ” ” 0—180 ” 0.6 1.4
” " ” ” " 15/100/0~15/0/100 g/eg/e 0.7 2.9
30 10 ” 60 60 0—60 min 1.4 2.7
” " ” " " 0—80 ” 1.4 2.8
" " " " ” 15/100/0~15/0/100 g/g/g 0.0 2.5
30 10 ” 60 60 — — 3.7
” ” I ” " — . —_ 3.0
1 u " ” ” . — — 3.6
” " ” ” ” — — 4.4
” ”n ”n ” ” — — 4.1
” " ” " ” — — 4.1
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Fig. 2. Relation between breaking load velocity Fig. 3. Relation between lapse time after adhesion
and adhesion force. and adhesion force,
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Fig. 4. Relation between laspe time after adhesion
and adhesion force.
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Fig. 5. Relation between pressure load time and
adhesion force.
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Fig. 7. Relation between pressure load velocity and
adhesive force.
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Fig. 8. Relation between solvent evaporation time
and adhesive force.
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Table 3, Determination of adhesive operation and test condition of breaking

Determination Determination Adhesive force (kg/cm?)
Conditions Unit 1 X100/Adhesive Experiments
value force(Max)(%) min max
I—4 — both-sides coating| — — — —
on—1 min 30 60 0.1 3.6 6
n—2 mm/min 30 100 1.5 2.5 5
m—-3 kg/cm? 10 40 0.4 5.1 4
n—4 min moment 50 1.6 3.6 3
N—1 min 60 30 1.4 7.4 2
N—2 mm/min 60 100 0.9 2.3 1
I—4 — one-side coating — — — —
H—1 min 5 100 0.1 0.3 7
Determination of I—2, H—3, M—4, N—1 and ¥—2: Using of 1 —4 (both-sides coating)
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Fig. 10. Relation between organic solvent of paste and adhesive force.
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Fig. 11. Relation between concentration and
adhesive force.
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Fig. 12. Relation between mixture ratio of organic solvent and adhesive force.

Ax Aol At Atk HEEEY AL &

BodA & A48 BERE 3o & EENS Y

146

E BRMeAnS & BENS e BREERS
9 |a, & EHEHE L BREAHI IEH

2RTEeEHE



10 Experiment 14 400
ok
g
8f s =
300
o 7 T
£ &
2 0 a T
< 6 's
& &
£ 5 4200
x g
Z H
24 x
=] " K
< x % =
. 3f <
100
2t
H a
S a
0 ' 2 L . L L v
2 &} O & Q @
Sample no.
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force.
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