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Abstract © Hot melt adhesive which is solventless type has been widely used due to the possibility of automated adhesion process. The main purpose
of this study is the development of polyamide based hot melt adhesive to improve the property of conventional ethylene-vinyl acetate hot melt adhesive,
which has an inherent problem against heat resistance. In this study, it was found that the terpolymers of nylon 6, nylon 66, and nylon 12(CM831, 843P
types) instead of nylon homopolymer were suitable base resins for hot melt adhesive, since the disruption of regularity in the polymer chains reduced
the crystallinity, resulting in lower melting point and melt viscosity. According to the results, the optimum adhesion property could be obtained by the
using 75/25~50/50 weight ratio of CM&31/843P resin as a base resin. Terpene resin was used as tackifier to improve adhesion and wetting properties.
The best result can be obtained with the 10 wt.% addition of terpene resin. The terpene resin acted as proper tackifier in this system, which decreased
the melt temperature and viscosity, but increased the mechanical strength of adhesive itself. Also, the rheological property of the adhesive changed
from typical non-Newtonian behavior to Newtonian behavior as terpene resin was added.

1. M £ 3, AL, BF, 4% A5, Ae A7) BE 5 2o Hopo
AHgEe AAACNAG, drkad FAE AMEE] e YgA
HZ A% 71e9) 2ol AFA}, Ayl AR A4 59 29 A e 24402 @47 gone gue YA YAS By
A BoblM #A3s] o]Fojgon ol wel WHAd sk o At 27159 FRAZ Adsts bo B A7 g 2
7h ohdstso] HAA Azo] YolA g Aol GER 2 o] sith.
FANYY Ve ALE AAgD g B3R £55) way g FHEE HAA e 7H e AEHE /)R A ddd-vy
Z TR AEEH) 715 SHE FAAE Grpay SRz = oMAHIO| E(EVA) EFFA AT 159 UdA A wio =
e 100% 1R HHAA2A Do os) L8550 T Ao g LH s} Fejolu]s] £Age] e PHAe YIH &
EEXHAR D 4AE & W) s nAsEe} HHo] o]Zolx) A 84, WAL 5& AMe] 98l 7oA R2e AL
Aot &4 5o Fud o3 FAo] YAH= 2 28 Fol F7kste FAlol AHI-3) SUE HHAA A Zejopm =y
FHAste e SdE H3Ae dAFFge) ety 184937 FA 9] AR Az 195990 Az Aoz Jey gtHd], 14

Eeobr|=E gE FZAE EVAS vls) HAad 15-28 7}
UBZEE 72, 3 o 150C7AA Y A &5o] A§a))

mechanical keying ol oJsf HZo] @Adr). SWE FHa)
T D &3 gHe] sbgeted A Ak 71, 2) 2F AR
AR ks, 3) FEANEE 5 4 99§18, 4) heat seal TEEA A8 A I RUE YA A4HE gry
ol slel A7kE HE b, 5) w71 L Abae] OF HEA & FeoPlEe ARl ohd 939 /RS E Egy g
., 6) FFHor A QAo F3) £ o 7z Fhow dAHozE TFRAE AHgSta AT Afgor Aud E
ST HAAZ Al S84l S ¥7) WRo) &4

o 2 1o o

226



FEOMEA £A& o4 FAE JHAAY P ey

e RFL AE B98¢ T A8 $FEAE F2 AR
o #es ddFY A7IAY dibasic acid® diamined WA
719 AH8os Hdd ng39 Zelovsy dAYoly g}
2ES @F F U o ZEvEe FUE HIAY wolx
TAZ Al 438 ngdY Bu opde} $8HEs Y
w0 28y o3 Reog olgsle TRTFAL AUTZH
Ag e EFu A A4S Pelel 2AREE wHoz
W 884 gt dEe U £9% 242 Y £ )
HEol HLE A 712 FA2A HAseE 9AR,
SHE HRA F 488 W FEs) ¥a, s @ R
AgE Bole A3 BA 13 F AU B4L YrhiE Rl

A4 YA zRolgn & 4 Ak B AFo|E Eelopne
A #Ad ARRAFAA GEdrAE Bt AAAS A
Z S, A7 A2AA7 A ANEAT AF AR
wAE Gl Bal AL

2.8 ¥

2.1, BR[oto|EA! SHE HALH viErAA

FHE HAAZ AL RE ZHoinse g4 AF
vhek Zo] 2 FEZPAE Agstzm ek 2y ol @ $x
€ 04 brittledte] O34 71Zdle 2 FAAHAD gAHS
AANAY vgt34 71d7e Z2e F347)7] 988 E g
OE setee wigste AAAAL P B AT vojA
U2 CM17 843PF 9 Zolu]= $:2)(Toray Co.)sb A
FAFAZA HEZAFAE AT CM831T} 843P $AE &
& 4Z71(Model BauTech BA9I6)E A}&3}od 130TCA  100/0,
75/25, B0/30, 0/1009) FAwI2 BADsie] 718 HiAAE Zu)s)
Atk HEeoz zHH HolAE 130CE §A9 7S o
ANNR, 249 72 HAAE FIsA £427 T A ALRAR
aurestAA oF 10% B9 &A%Y HZAFAS Edstgo). wdtel
dud HAAE dzasAdg 242 0 24487 g8 53
DOE offste] AAH o 1~287F 27} wutalgch £¥ g
2qpAe] &2 5 10, 15, 20 wt.%Hth BlZA5ER7} o 15 wt.%
o HHE W AT "ol A Bate] i ojzgue
¢ AT H2AA FAA AT Al 428 oy 3 A

ofN o

o 3ol wet AAKA dolErt FEYW wak ez 7H3oln
A vigade Azt Y £ 92 Aoz sgun.

A9 41 Hg 2L e dolE AT B
& 2ARE Ae BEHelY sy Eejo)

s ATNA AMSE CMS31E 843P MlolA Z@n:
EAE ol &sto 160, 190, 210TAH 48 FEES =Aa90
3l g A}
I W&ol capillary rheometer(KAYENESS Model 9052)% o] &
135CAA witel WE A9 845859 2485
sglth olge AYHoz vFE AL Yy Wi A
(shear rate)¥ @ Al7H(shearing time) S0 wa} $wAZ
ZAbak% T =@ melting point apparatus(Electrothermal 9100)
olgste] 8§48 £4Y F DSC 29} wmapye}.

9
2 2

FEE, $AF 2 BAg ¥ Zyn) 1z 59
B

»

al

=4

b 0
T =
A
e
o
g
=
@,
=
o,
k1
=3
et
e
2
ol
e
r

i)

rir

mio ol &

ue mo rgh 2

2.2.2. ¥&H 84

A& jointd] ZARE FAHo|AE BAF J2A Al Ay
AT ol HAA A9 9 U E g2 Lne
T e THAAE AA JEF06). gy HHA A9 -
HE 5A4E ZAE] d& 244 w2 FAA o DY 3
NAEE 428 & 98 AHotheH-¥d Mol o} ©F
Hlage] os) =Ade] wE FRA9 oux Ay Y
toughness Bl¥ 7}5). wige H2AE Minimax(Bau Tech Model
BASIS)E ol&ate] A AHE AUtk ASTM D638-90¢] w2
I 2L Lloydite AdFAE71S o838t 47 15mm/min
9 crosshead speed®] ZAAM HFAY JAFEHS 2350
Strain rate’ 05min’oltt E=& 249 $2-WY ZTAH oo
dHo 2 HE] 7+ A#HY o A(E, energy at break)E T3
of HFeEd J%E 71X FZA A 2AX (toughness) S
Lk 554=8

o ot

e

2.2.3. Ma 4Y

& ArolM AzE SFHE HAAE AL steele HHA7
¥ 2% & ASTM D1002-72¢] @& Jap shear geometryE o]&
stol ¥7leidch. Bl&Ae] EWAD ee] wel P2Y o}
Yehts 23 ob dye 239 v gufs], B Adda=
4A HEdFA HadYe nAe 98e Hrley] g8 A
A steelS EEAFR] 4 AejdM 2y A4S Q) =
& AHAZ HE ZAEAS Agstd HaAA A 240
Ao vXe dge 4B stdch HAF L FRA9 240
AA EJPAT H2A AJEA Hrl2RY did HH =
L AAAE 4T F 4 8L g 7|&9 EVA H=
AE ol &8 7249 HAEe wasiyo

3. #n ¥ oz

3.1. Z2Jot|= £X|of B4

& AFelA AHEE CM&31H 843PF 9] Zalobnlz x: y
GE 6, UUdE 66 2 UYE 122 FAH Aok Ay o] 9o =
LeAA ot £ /N2 AL P 7|8 2AAT @
29 AEoA Rud vt 2ol[5] §F £A7 YAz 6 Yy
66 % UUE 122 o|Folx gANAE F4HHe| el o
FHYon, CM3L FAE dGFEAolT 843P A B23H

T )
A Fe4e AN ABetn ARAUY. T 5 44E Uy
€6 JUE 66 R YA 129 DAFHA 0T §970] 4

adte] AAAZ Agelel 3L & 5 YTk

3.2. E85EX ¢ 28FHT Y 28X

CM&313} 843P 2] At ¥ £2)9 By v g &
FEEATMD, §84 2 S¢HEY W7} Figs 1~39] Ue
Wi ol F A 24K CMS3Le) 50%9t 5% AL 7z
S0/503 75/25% E71@ He) £AE 843P A9 wt%ES olu]
o BAPEYE olfdle] THHAEE 24 AT ML
843P w29 A/PAEE 242 270d/gH 310 /g H5]. Fig, 1
o Wehd vtek o] 135C A MiE 27 359 6c¢/10min o],
B3P A Fol FNEFE MIe #ANYY. § ZHE Hws)
B W 2L AT 843P $47} CMR3L $A K Rxbka
SEHETL 258 4T £ 9tk T8 Fig. 1& CMs3l, 843P,
CM831% 843P 7] &Y 8] &o] 75259 50/503 24 HZ
WAl Frtol e M9 32 Jdgyty ganisgy 3
7kgel S71el wet MIt $7Hit #ab@o] 2 843pe] H]go|

J. of Korean Ind. & Eng. Chemistry, Vol. 9. No. 2, 1998



228 AAE -39

o
o

= CM831
45| ® 843P
A 75025
40| ¥ 50/50
35 []
|
L a
30
25 +~ A
3 A

Melt Index{cc/10min)
3
T

&
|A' T
\

10

Wt. % of Tempene

Fig. 1. The change of melt index with the wt.% of terpene resin.
(M ; CM831, @ ; 843P, & ; 75/25, ¥ ; 50/50)
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Fig. 2. The change of melting point with the wt.% of terpene
resin. (Il ; CM831, @ ; 843P, A ; 75/25, ¥ ; 50/50)
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Fig. 3, The change of melt viscosity with the wt. % of terpene
resin. (shear rate ; 100 sec™)
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Table 1. Reduced Percentage of Viscosity with the Increasing
Shear Rate from 100sec ~! to 1000sec ~*

ot Tei‘;;‘fe"’s‘m“ CM®L | 55 | S50 | 843P
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5 2 B 16 5%
10 18 31 % 5%
5 2 % % 58
0 24 34 4 57
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Fig. 4. The stress-strain behavior with the blending ratio of base
resins. (I(C)) ; 843P, (O) ; CM831, M(V) ; 50/50, IV
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Table 2. Physical Properties of Adhesive with the Blending
Ratio of Base Resins and wt.% of Terpene Resin

wt.% of
Terpene| 0 5 10 15 20
Composition
0,(MPa) | 1594 | 2096 2390 | 2382 | 208
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Ey(]) 763195 | 9.7%0m| 14211240 | 11.30s168 | 12.341284
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50/50 | & 350
Ey(]) 138312
o,(MPa) | 2394
843P | & 2.06
Ex(]) 1453109
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Fig. 5. The stress-strain behavior with the wt.% of terpene
resin. (O;0,[J;5 4;10, v; 15 < ; 20)
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Table 3. The Lap Shear Strength with the Shear Rate

Crosshead Speed(mm/min) 2P Shear Strength (MPa)

EVA 75/25

13 141 196
5 - 234
10 - 245
20 - 260
30 - 346

Table 4. The Lap Shear Strength with the Blending Ratio of

Base Resins
Composition Lap Shear Strength(MPa)
CM831 0.60
75/25 0.83
50/50 0.69
843P 060

Table 5. The Lap Shear Strength with the Amounts of Terpene
Resin

Lap Shear Strength (MPa)

Wt. % of Terpene

75/25

0 1.96
5 2.30
10 299
15 1.24
20 191
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