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Nylon 6%} poly(I\/IAH——cofMl\/ll\)«} 2l =olla] F kA lol 12 klﬁ?‘z“ﬂ MR (AE) & poly
(MAH-co-MMA) 2] 557} Z71gel wat 24 5k 1] IR RN B Ko L NS A AR e T
£& poly(MAH-co-MMA) 9] iL/} SETE asts Nylon 69 polv(MAH-co-
MMA)Q BASEL 492 & F18 vrhiiglon %EA.L—_%QJ YT A ghiis poly(MAH-
co-MMA) 8] 57}t F7hghel wat 7ha ekt

Abstract : The weatherability of nylon 6 was increased with increasing amounts of antioxi-
dants, UV absorber, UV crosslinker, stabilizer, and UVscreener. When the exposure time is
12hr and the content of the additives are 2.0 phr, the color difference change(4E) was de.
creased in the following order ; APR>Ti0, >UV CURE 4M/IRGANOX 1076(1:1) mixture
>CHIMASSORB >Modified IRGANOX 1076 >IRGANOX 1076 >UV CURE 4M. The use of
mixed additives of UV CURE 4M and IRGANOX 1076 increased the weatherability of nylon
6 when compared to the use of any one of the additives. It was observed that the
weatherability improved when IRGANOX 1076 was coated with nylon 6 by equivolume %
compared to the case when only IRGANOX 1076 was used. The weatherability of acetylated
nylon 6 was better than for nylon 6. The blend of nylon 6 with poly(MAH-co-MMA) showed
two-phase behavior over the entire blend concentrations. The blends of poly(MAH-co-
MMA) with nylon 6, the E decreased with increasing the concentation of poly(MAH-co-
MMA) when the exposure time was 12hr. The tensile strength and elongation at break were
decreased with increasing poly(MAH-co~-MMA) concentrations in the blend of nylon 6 with
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poly(MAH-co-MMA). It was found that the crystalline structure of nylon 6 was a typical &

form crystalline structure even in the blends with poly(MAH-co-MMA). The relative degree

of crystallinity of the blends was decreased with increasing content of poly(MAH-co-MMA).

Keywords : nylon 6, weatherability, additives, color.
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Table 1. The Relationship of Color Difference Value

(4E) and Observed Color

AE value observed color AE value observed color
0.0~0.5 Trace 3.0~6.0  Appreciable
0.5~1.5  Slight 6.0~12.0 Much
1.5~3.0 Noticeable »12.0  Very much
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Fig. 1. Color difference change(JE) vs. irradiation
time, after exposure of nylon 6 films to UV light;
(a) at various temperatures, (b) for 36 hrs at vari-
ous temperatures, (¢) at various humidities.
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Fig. 2. Color difference change(4E) vs. irradiation time, after exposure of Nylon 6 /Antioxidant films to UV
light, ; (a) IR10, (h) IR76, (¢) BHP.
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Fig. 3. Color difference change(dE) vs. irradiation time, after exposure of Nylon 6/UV Absorber films to UV
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Fig. 4. Color difference change(JE) vs. irradiation time, after exposure of Nvlon 6/UV Curing Agent and Sta-
bilizer films to UV light. ; (a) UVC, (h) APR, (¢) TPR.
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Fig. 5. Color difference change(4E) vs. irradiation time, after exposure of Nylon 6/Ti0, , Mixturing Additive,

Modified IRGANOX 1076, and Acetylated Nylon 6 films to UV light. ;

ANS.

S dehiith. weba] AR Al e) Fwo)
7kt @} nylon 6 BE2) W F4do] H715+-S
T U ol#fF F44L nylon 6ol A= A
WA Al ojsf 4tslvh oA " 7)Q1F e B
A}, Fig. 3004 zk9]4 F4=#)9) CHIMASS-
ORB, TINUVIN 327, 77028] &2 #Aglo] =
=7F F7Hel wlel JEZRS At wetba
AL)A FaAle]l Fx7 2718 Wl nylon 6
BE HFAel ?7} skt oz d4te
nylon 69 U&= 2pojA F4Aol ojte] 457l A
A== 7Idse s 8 4= 9ot

I o olN +>

F2/o A18W A5z 19944 9Y

(a) TIO, (b) COM, (c) MODI, (d)

Fig. 49141 & 4 2i= vle} o) %je)4l Asid
Q1 UV CURE 4M9] w=%7} Z7}gko)] uliz} JEZk
o Pasiat. Mk oAl Asalel St =
74goll Wt nylon 6 BEo] Wol 27} sig

_\,1

Flg 4ol A4l & F U= vispgo] hgHRl APR
2 TPRe) $=7} 2713kl wel AEZHe 74}
At EL}EW ALl wwUE Fvighel uwet
nylon 6 &2 yF o] Zvt sigirh. o1 &

4 oA 2J5l nylon 62 4bsh7h of 4 x| =]

zietsickr & 5 Qith. Fig S(a)olAl Al

=

771



TiO, gedo] F7heel wet JERe $ads vt
Wolth, wits 2HA w7
nylon 6 H&9] W&Ado] F7} stk olzish @
Ao ogAe 2lsled nylon 69 AHE}7} A E 7]
wfFejety & 4 Au. WEAd HriAd F UV
CURE 4M2} IRGANOX 1076% 1:1 TAWE
£ A7HAE nylon 60 BT Blske] THE
dgoll Q-UVE AR 30T, 100% RHellA
313~280nme& F& FA & CDMoz =33l
JEZE Fig. 5(b)o) vehiigle). Fig. 5(b)oljA
E3 "l ol Fvigtel wheh gEgtol 2
2tk WA "7 % IRGANOX 1076%
nylon 69 1:1 HFAWZE T3Sty JA3
IRGANOX 1076& nylon 63 g8 w]dte]
utl PE Q-UVE ARg3dte) 30, 100% RH
o 44 313~280nm% #S FAR T CDMozx
43 JEZHE Fig. 5(e)ell JEict. Fig. 5
(c)ollA] E3F H7HA9) ghgo] Vgl upeh JE
ol Fastt. e|ar hgEhAl ¢ IRGNOX
1076 Ht}= nylon 624] 383 IRGANOX 1076
o] nylon 62| 4iql o] x| o o3k Ol
w2l Wedol S7ehE yehitiar &
c}.

B4 Nylon 62 d&. Formic acid& o=

AMESe] nylon 63} acetic anhydrideE ¥F3-A]#A
A)Z3F acetylated nylon 6& @& 2]l
nylon 62} BUES the galAA T WES Q

-UVE ARgsted 30°C, 100% RHelA 313~
280nme] zpe]AE 2ARE thg CDME ARE-sled
243 JEZFS Fig. 5(d)ol Yttt Fig. 5
(d)ell A nylon 62 gtefo] F7iehel met JEGLS
Aastnh

Ta¢A 9. Nylon 69 FHFALo|
ZAE7) 98l nylon 63} in-
teractione] ol At% = MMA, MAHE 233 thg
poly(MAH-co-MMA) & 4455t d43F =
4ol IR spectrum& Fig. 6¢ WeER{Z o
2940cm "ol 4] MMAS} CH,, 1850 % 1760cm’’

FEUA FFL

772

TRANSHITTANCE(Z)
g -]

&
o

]

3000 2000 1600 1600 1400 1200 1000 800
WVAVENUMBER(ca™t)

3
—~—

Fig. 6. FT-IR spectrum of poly(MAH-co-MMA).

Table 2. Miscibility based on the Glass Transition
Temperature and Optical Clarity of Nylon 6/Poly
(MAH-co-MMA) Blends

Copolymer

Copoly = e Optical (%) Miscibility
mer Blends(wi%) Clarity
Poly 15 T 40,93 IM
(MAH-co 25 C 41,93 ™M
“MMA) 50 C 42,91 M
75 C 42,91 M
85 C 41,90 ™M
100 C 95
o] MAHS C=0 2 1720cm ‘oA MMA2} C

=0, 1450cm o4 MMAZ2 CH, bending ¥
1240cm ‘e A} MMA2] -O-CH; 2 MAH9 C-
0-CZ 3ol slgom T2gta A HYRMI0
o olaf MAH ghgol 37% % MMA @& 63
%o)Ra GPCE A3 =37 ExaFo] 13,200
gom M, /M, =1.92 o|¢{th.

F433+ poly(MAH-co-MMA) 2} nylon 6& Z}
Aulz 15~85% 712 5719 gFe] thE &
= U922 A3 F optical clarity®} 23 T
Table 20 VERAGITE. Table 2004 & 4 §
H]-Q} Zo] nylon 62} po y(MAH co-MMA)
Bales AgA4de gldey FHAL =7t
25% o] Ar9) filme FHE-& L}E}LH%{‘:}-
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Nylon 6

Table 3. Effect of poly(MAH-co-MMA) Concen-
tration on Color Difference Change (4E) of Nylon
6/poly(MAH-co-MMA) Blends after Exposure to
UV Light at 30°C under 100% RH

TIME Color Diferencerr(4E)
(hr)  85/15 75/25 50/50 25/75 15/85
1 5.0 5.0 5.0 5.0 5.0
2 5.5 5.3 5.2 5.2 5.2
4 6.0 5.8 5.4 5.4 5.4
8 6.9 6.4 6.2 6.0 6.0
12 7.5 7.2 7.2 7.0 7.0
24 8.6 8.1 8.1 7.5 7.5
36 9.0 8.9 3.8 8.1 8.1
48 9.7 9.6 9.6 8.8 8.8

60 10.3 10.1 10.1 9.5 9.5
72 11.0 10.8 10.8 10.1 10.1
96 11.5 11.3 11.3 10.9 10.9
108 12.5 12.2 12.2 11.4 114
122 13.4 13.0 13.0 12.1 12.0

Table 4. Tensile Strength of Nylon 6/Poly(MAH-
co-MMA) Blends
Copolymer Tensile

Elongation

Copolymer inBlends(wt%) strength  at break (%)
(kg/cm®

0 500 280
15 473 232
P(MAH-co- 25 427 210
MMA) 50 380 153
75 361 83
85 339 46

548 Q-UVE AHgsle 30°C, 100% RHelA]
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Fig. 7. X-ray diffractogram of nylon 6/poly ( MAH-
co-MMA ).
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