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8 ¢ :SBS Ef|EEFLZHAZS dicumyl peroxide(DCP)E 7HA| M2 A}£3lo] maleic anhydride
(MA) s} ¥HS-A1Z1F L E69) o] SEA7|UA Egsted 2t Yd&S Mzsdr. DCPY
g BAHAFIL MAE HIAAM M2 & A5 E 753" SBSEF7 Jd & A7EHAS |
olgo] Bz @3], fstA Ad g AdAAL v X 98 FHE g, MAZE A7HEA S
g AAZE BErlrgolee M2 oE Eaty tdel o] F A wEdte sfawtg g 4o
D2 7)58E 18 44 stuvrge Fxo A ch2A veigt, ey gdaduel A
7hayr-g-o] Ad o] Yeles 7AAAG A Wstele g stng —l—-tl"94 A= QA=A
gge a2 FAgUT. Y69 nFge A A A% 1R &4 delo] et d st
act.

Abstract : SBS triblock copolymer was functionalized with maleic anhydride(MA) using dicumyl pe-
roxide(DCP) as an initiator. Functionalized rubber was blended with nylon6 in a twin screw extruder
to prepare toughened nylon. DCP amount was fixed as 0.3 part. MA amount was varied from 0.5 to
2 parts of the rubber by weight. Different amounts of functionalized rubbers were blended with nylon
6. Thermal, rheological and mechanical(tensile strength) properties of the blends were investigated.
The crosslinking effect of the rubber on tensile strength of the blends was also investigated. Unlike
crosslinking effect on tensile strength of the single phase, remarkable change was not noticed in the
toughened nylon. General behaviour of the toughened nylon was changed with the elastomer’s dispe-
rsion state.
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B dF7oA AHRE ZA SR Nylon 6 241 4
9z oz Tl 202 Kolon Ae] KNIII(M, =
20,000(g/mol), n,4=2.45 in 96% H,50,, °}¥
end group(—NH,)=4.5 eq/10°g o1 Ft=2E A
end group(-COOH) =6.0 eq/10°g) oI%ich. A€
I styrene A thermoplastic elastomer <1 Shell
A}e] Kraton D1102 24} o] Poly (styrene-b-bu-
tadiene-b-styrene) ¢ EZEE F5FA oY M, =
69.0000] 1 p(Wx)=0.94 g/cm®, styrene 3} bu-
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tadiene o] ¥+ 28 : 72 i}, SBS+= dicumylpero-
xideZ2 7WAAZ HA o2F%e maleic anhyd-
rided H@A|AG. 19)o] F3ZEPDM(Ethylene-
propylene-diene terpolymer, 68 : 28 : 4, KEP570
P)x AL83tg ot EPDME diened] v]&o] ¥Fo}
Zhargkg-o] go)] dojubx HA ZAehtdE Alzxo|
= AME-3E7] o3 sl

IFAA

SBS EfjEEZFEA N MA & 29 #%571E
Baoldle 42 Brabender AFe) o] & 7] (Twin
screw compounder, DSK 42/7, Brabender OHG,
W. Germany) & A3ttt A& o]&F 7=
barrel boring ©] 42mm, length 7D, intermeshing
type 0.8 EHA A3 F 9 3HL 0rpme.g2 I1F
Q. MA%E o8 sx2 #siAzon DCP
ZF2 0.3 part2 A HtE MA 22 {2
MAEZ Z2M 2447t o JolA Ax g
ol A 100TAA 3 T2t AEAIZ F IR Spect-
roscopy @ HAYE ol 43 ZAACh

MA 7

HhS-3k IRE B4 A 48 AjZtold Ho B
9 2 4] anhydride group & 7}#3)A1Zc} 50T
A &2 mEol #AxA17] the SBS E THF/metha-
nol(9/1) o Eggvlo] A2oM &340 F 0.1
M NaOH solution &2 ZAH3}¥ ).

Infrared spectroscopy

w2 o] Hold AHEHS AELES o83
o Z33s9ch. MA9| 4¥-& anhydride group ¢
carbonyl ¢ @ANEZo] 23 1785cm’e] HAE
CH, groupe] C-H @475 o3 715cm’s} &
FAAAA Atk IR 48 Mathson Instru-
ment®] Alpha Centauri 7]£-& Al-&3}o] 32scan, 4
sec 9] resolution®.2 Z33tgch.

Rheometry

Nylon 69} 179 AL E AE2EoA Adg9
g2 SRS AHE" 717l RDS 7700
(Rheometics Co,, U.S.A)o 24 Hado] N E L
ANHEAE 22t 2.5cm} 0, 12cmE 3o
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Instron QJAA1E7](Model 4202) & o] &3l A
204 BRE FR9 AFAEG FANES FF
slgith. W e ASTM D638M-84(Q1AA1E) &
wabA] 83319 2™ Cross head speed+= 10mm/min
At
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259 7% 8
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A e 25(220~240C) A A HF 71 vzt
g 7IXe) #iHelEo)7] wiolth. DCP+= Fig. 1
I 2o eI E AxAM BiE F A4E 2
250 osta] MAQ H7t whgo] dojuAl doh
MA7} elastomerol] 27}¥ & Nylon 62] amine end
group¥} ¥k3-&ted amide-acid 3HHE-S A A imide
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Fig. 1. DCP decomposition.
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Fig. 2. Nylon-6 addition to MA-g-SBS rubber.
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Annnne CH =CH -GH - CHp v A CH =CH GH - CHp =
220°c j—cH,—c-NH»Nym

AgS o] #A ®ok(Fig. 2). gltigto] n¥-#}1e]
AE wictel M2 Fv Frjg A
A8 U@ grjZdo] M2 43ty 7}
(crosslanking reaction)©] doju}Al @},
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doZ 4 gluk(Fig. 3). dAz JgqA MAZH
parts o]} H7IE ZAgols AU slutgoe
A3te] & R ERAFo R e mabA
Kraton D1102¢} 7)53}tol= MA7} 2 parts vj2to 2
FH7te] oo} gt

SBS of MA7} A&sle7= A&7 IR spectrum
oz #Fsch. MA9 %2 0.5, 1, 1.5 part &
dejstdon Ziztel thated A wtt Rel) o)
Ash= vt Fig. 4% ¥ IR spect-
rumo. 2 MAZ} lpart H7}EAE wje] ~HEHS

F’J N[O
=
oty ru oo B
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Fig. 3. Intermolecular a-addition to methylenic carbon
atoms in adjacent chains,
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Fig. 4. Infrared spectrum of a functionalized SBS rub-
ber .
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Fig. 5. MA concentration grafted on the rubber and
graft efficiency versus added MA amount.
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Fig. 6. Real part of complex viscosity of nylon 6 and
SBS rubbers versus shear rate at 240C, O nylon-6,
@ pure SBS, [ 0.5part MA added SBS, A 1part MA
added SBS, A l.5part MA added SBS.

Uehlel MA 3882 A 3% 25 3F7HE MA
2] 10% A== JYephgeh(Fig. 5).
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= Fig. 69 7A$olA K vle} o] Hdgo] F
7}atol) wpa} 7+Adch o] d“3(shear thinning ef-
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GgolM YU 69 1R ik v 2 A
%go] & £ FopHh oI FFL 2=t
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[A] (81 [c] (D]
Fig. 7. Scanning electron photomicrographs of blends(Nylon : modified SBS=80 : 20) (500x) a) no modification
b) 0.5 part MA added SBS ¢) lpart MA added SBS d) 1.5part MA added SBS.

Fhtgo] dojt Aoz Al gt dARE A o}
oA g We A FAE o] &35t A A3t T
EEE o] &3] S A WS A W Ae
o} EE AXF F& ARES E2H Mol A
& 2EoA 100C ATl A s AxARY, o
e &S TEF RS Hojuwd 1785 cm™ o] MA
peak7t FOIE AL HAT 4 o ol 1o
M=o} i MAV} whgsiche Ag svjach,
o] & IR spectrumo| A& g Polyamides] 73+
peak= ?J3}4 imide Zgto] FAEYE=R = SA21%
+ 81013 1720 cm™ o] 738 2H5-AF peak 7} E 45}
%= ZOE Hol free acid9} amide HAFFH b=
imide Zd%to 2 gl Aoz AlelEy o] Boge- Fig. 8. Scanning electron photomicrographs of the in-
reve’-8 9] Aol A3}, o] AH2L Yin terface between modified EPDM and nylon(8000x).
417 ¥ No| k& 23519 W Nylone] g
& 4 gleh.

£ AT AMgE MA9 ¥Heoire MAYH
aol Mol vl wkggto ey Aw #e
o] o EA Hoj Bibdele #A3] FolxA =y,
B2 A7) E HEE MAZO) & I 1) g
Ao g Jebdth JdEn nRoe] 4¥deE F
AFEmEo R Ay #AE S T T A
¢ Fig. 894 7wz} @o] ® EPDM(Ethylene-
Propylene-Diene terpolymer) 5o} A 3LF-9)=}<}
AN S Z2FH gle AE B 5 Uey R ,
S wol e £ 249 AAV} shig &4 Fig. 9. Magnified picture of Fig. 8(12000x).
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Ae 998 2 4 ArkFig. 9).

WA= R 943 44

At £ AALFHANME gAE g3d 24
}E dch Fig. 10& MA 1 part H7FA] QA
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#e Ul Aoz giAE ni e Ruirt F7el
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£ 3t} Fig. 112 80 : 20(Nylon6 : modified
SBS)EaA =9 HAANGES MAS g wat e
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Fig. 12 ¢} 132 80 : 20(Nylon6 : modified SBS)
Bd=9 AAgaA S dvjFez g Aojrh
Fig. 12ax+= MA 7} 1 part 37}€ SBS 18 E 20%
A71 &9 B =o]1 Fig. 12b & MA7} 371
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Fig. 10. Normalized yield stress versus rubber conte-
nts(1part MA added SBS rubber).
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Fig. 12. a) Scanning electron photomicrographs of te-
nsile fracture surface of nylon6/pure SBS blend(80 :

20), b) Scanning electron photomicrographs of tensile
fracture surface of nylon6/modified SBS blend(80 :

20) lpart MA added SBS.
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Fig. 13. a) Scanning electron photomicrographs of te-
nsile fracture surface of nylon6/pure SBS blend(80 :
20) after THF etching, b) Scanning electron photomi-
crographs of tensile fracture surface of nylon6/modi-
fied SBS blend(80 : 20) after THF etching(1part MA
added SBS).
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Fig. 14. DSC thermogram of nylon6 and modified SBS
blends.
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