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Study on the Components of Hot Melt Adhesives Based on
EVA Copolymer
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Masaru Uemura

The hot melt adhesives based on EVA copolymer has wide uses in bookbinding, packaging, woodworking,

assembling, and foot wear. Details of the compounding techniques for the adhesives are, however, manu-

facturers’ inside information and no systematic work on these seems so far to be published.

The present paper describes the investigation on the effects of the grades and contents of the components

(EVA copolymer, tackifying resins, waxes, fillers, and plasticizers) upon the properties of the titled

adhesives.
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Table 1 Hot Melt grade of Toyo Soda EVA

(Ultrathene)
— Property 1T d | VA
Grade e —— (g/lO mm) _(g/ee) content(%)
UE 760 65 0.97 40
UE 750 30 0.955 32
UE 722 400 0.948 28
UE 720 170 0.949 28
UE 710 18 0.950 28
UE 634 4 0.949 26
UE 681 350 0.936 20
UE 680 150 0.936 20
UE 633 20 0.941 20
UE 631 1.5 0.941 20
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Table 2 Effect of EVA grade on EVA-Tackifier line HMA
\; Property Peel Strength Melt R&B Tensile .:Elongation Hardness
_[kg/25 mm) \[Iclég)snty lS)c:)E;t;nmg Strength
) [ [=] oM 9
_ Ultrathene Grade — —10__C“ l 2?_’_ C | 180y | [°C) (kg/cm?] (%) |[(Shore A}
UE 760 0.26 7.0 | 14,400 83.0 33.2 | 1,450 23
UE 750 0.15 9.2 15,500 86.0 75.5 840 43
UE 722 0.06 8.0 2,600 73.0 37.0 815 42
UE 720 0.05 10.0 6,300 79.0 54.4 810 53
UE 710 0.02 8.0 31,600 91.0 89.0 770 58
UE 634 0.06 4.0 62,000 98.0 105.0 605 78
UE 681 0.02 1.0 2,800 82.0 47.0 575 - 83.
UE 680 0.02 1.5 5,000 81.0 53.0 525 84
UE 633 0.02 3.8 17,600 91.0 67.0 520 84
UE 631 0.06 1.6 148,400 107.0 110.0 705 88
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xMI 150

Peel Strength (kg/25mm)
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Fig. 2 Peel Strength of HMA and
EVA content
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Table 3 Comparison with Various Tsckifiers on EVA-Tackifier line HMA
——-.___h_%x\ﬂma Property gffgngtl; T Q[/Aies%:tos_it—y SRo(f%gling gt?:qi;h Elo;gation Hardness
Formulation(%) | (k&/25mm) e | ey (kg/cm?) (%) | (Shore A
L — 01 10 3,650 69.5 34.5 940 46
éigyggﬂte resin 28 10.1 3,250 70.5 27.0 1,440 42
ggnggx resin é(()) 2.8 4,850 77.0 50.5 730 71
EiEEZ%gunrJ{P 28 10.0 6,400 79.0 63.0 850 56
}ﬁgngorosh] 01 1o 4,500 70.0 16.0 420 67
ST P #1150 o 0.8 5,900 93.5 51.0 81 96
{iﬁngzghck_gs o 0.8 4,000 95.5 27.0 110 92
Eiiozgg11023 é8 1.4 9,000 100.5 20.0 40 83
bk 720 4580 o 1.9 5,850 78.5 42.0 720 80
VE 120 o A o 1.5 3,750 78.5 36.0 490 70
VE70 ¢ o 2.2 5,050 81.0 39.0 440 74
%230353 5310 6 2.0 | 7,850 86.0 34.5 370 89
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Formulation

EVA/EG—HP

o VAc.
X VAc.
aVAc.
o VAc.
v VAc.

10}

Peel Strength (kg /25mm)
>

45% MI 65
32% ML 30
28% MI 170
26% ML 4
18% MI 150

10*

1

Mebht Viseosite [eps) 1al80C

I“ormulation

EVA/EG—1P

ML 4 VAc. 26%
1l 20 VAc. 20%

2 .
l ( 4 : 10 i
0 10 20 30 40 50 10 20 20 10 50
SVA comtent (wi%)
EVA content (wt%) EVA coment (i )
Fig. 4 Comparison with Various
Fig. 3 Melt Viscosity of EVA-ester Tackifiers on EVA-Tac
gum line HMA kifier line HMA
Table 4 Effect of wax contents on EVA-Tackifier-Wax line HMA
_— Property | T | Melt @ | R&B = : .
T . I_)eel Viscosity Softening Tensile Elongation | Hardness
— Strength (epe) Point Strengtgl . Shore A
1
Formulation (wt%) H'““——-H[kgxzo mm] | (180°C) [°C) (kg/cm?) (%) (Shore ]_
UE 720 50
EG-HP 50 7.3 10,800 82.0 61.0 870 50
HM-2050 0
UE 720 45
EG-HP 45 6.3 4,250 78.0 58.0 730 71
HM-2050 10
UE 720 40
EG-HP 40 3.4 2,000 76.0 52.0 650 75
HM-2050 20
UE 720 35
EG-HP 35 2.4 850 74.5 41.5 590 78
HM-2050 30
UE 720 30 :
EG-HP 30 1.2 400 73.5 33.5 200 78
HM-2050 40
UE 720 25
EG-HP 25 0.9 190 73.5 32.5 150 83
HM-2050 50
UE 720 20
EG-HP 20 0.1 80 73.0 32.0 90 84
HM-2050 60
UE 720 10
EG-HP 10 0.2 16 72.5 30.3 45 84
HM-2050 80
Note. HM-2050 : 157°F praffin wax B
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Table 5 Effect of Filler (CaCOj) contents on EVA-Tackifier-Filler line HMA

T Property Peel _ _M_Elt . R&B Tensile Elongation | Hardness
Strength Viscosity Softening Strength
ot P 2 (cps) Point ‘o .

Formulation (wtgp) | B&/®mm)] Gaoey [y | Ce/em®) | (%) | hore A)
UE 710 50
EG-HP 50 7.5 54,000 91.0 105.0 810 65
CaCO; #1450 0
UE 710 45
EG-HP 45 11.0 58,700 91.0 70.0 760 66
CaCO; # 450 10
UE 710 40
EG-HP 40 11.0 66,600 91.5 67.0 620 67
CaCOj; #1450 20
UE 710 35
EG-HP 35 9.7 72,500 92.0 64.0 600 70
CaCOj; #1450 30
UE 710 30
EG-HP 30 5.2 87,300 94.5 60.5 580 73
CaCOj #450 40 I

Note. CaCOj; #450 : Ground Calcium Carbonate
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Table 6 Effect of Filler added by mixing roll on EVA-Tackifier-Filler line HMA

\\\ Property | peey \I\;I.elt it 1; %B . % | Tensile Elongation | Hardness
I Strength [clSSCE)S' y P(())ininmg Strength

Formulation (wt%) (kg/25 mm) (180°C) (°C) (kg/cm?) (%) (Shore A]
UE 710 40
EG-HP A 40 8.3 52,600 106.5 76.5 640 - 65
CaCOs; ($#450) 20
UE 710 40 [
EG-HP B 40 11.0 66,600 91.0 66.5 620 67
CaCOj; (#450) 20
UE 710 w| | -
EG-HP C 40 7.3 80,300 95.0 120.5 715 65
TiO (TA 100) 20
UE 710 40
EG-HP D 40 10.3 93,000 93.5 93.5 780 66
TiO (TA 100) 20

A, BbFxy, 72v—, 2 s IR EN TH HERLILDTH D,

o AR, —RMCHMAWCHIR SR 7 — AL
5) HMA D 4te g3 AIHI o 8 Dicwnt, KL, S - BEAMHMA L SIChBIR
Table 7 (X EV A—ME(LHAMIE—TTHIF 3 i RH ISR BHELDH %o

MA DY RS T84 (DOP) D&kl o # K& & T LORMANE 1) iAo Rikid ka1

Table 7 Effect of Plasticizer (DOP) contents on EVA-Tackifier-Plasticizer line HMA

Property - Pee_lm 'M._elt_ _ IR &‘BA_- ) Tensile | Elong_ation Hardness
Strength }/'SC?S'W i@)of_tt:mng Strength
cps oin P
~ Formulation (wt%) [kgﬁS “lm] (180°C) (°C) _‘ (kg/cm?] . (%] . .I[Shore A]
UE 720 50 &
EG-HP 50 7.3 10,800 82.0 61.0 870
DOP 0
UE 720 48.5
EG-HP 48.5 9.4 7,600 77.5 39.0 1,130 46
DOP 3
UE 720 47 .5
EG-HP 47.5 9.2 7,000 76.0 36.5 1,180 43
DOP -5
UE 720 45
EG-HP 45 6.5 5,000 74.5 24.0 1,690 42
DOP 10
UE 720 42.5
EG-HP 42.5 3.4 3,550 72.5 11.0 1,490 37
DOP 15
UE 720 40
EG-HP 40 1.1 2,450 71.5 5.2 900 34
DOP 20
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