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ABSTRACT : Polyurethane (PU)/nylon 6 blends were prepared by melt blending with Haake

Rheomix at 250 C. The compositions of PU/nylon 6 blends were 10/90, 20/80, 30/70. 40/60,

and 50/50 (wt%). The effects of PU contents and blending time on the crystal structure, tan
8, the tensile properties, and the impact behavior were investigated by means of WAXD and
DMA, etc. The crystalline diffraction peaks are broadened, and their intensities are reduced
with increasing PU contents and blending tima. The glass transition temperature, the tensile
strength, and the tensile modulus of the blends are also decreased and the elongation at
break is increased. The influence of PU content on the crystal structure, tan §, and the tensile
properties of PU/nylon 6 blends is more significant than that of blending time. The impact
strength of PU/nylon 6 (10/90 wt%) blends measured at 20 and —35 T could be greatly
improved.
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Table 1. The Characteristics of Raw Materials

properties nylon 6 PU

glass transition temperature (C) 56 28
melting temperature (C) 226 173
softening temperature (C) 180 158
heat of fusion (I/g) 62.8 8.6
specific gravity 1.14 1.25
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Figure 1. X—ray diffractograms of PU and nylon 6.
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Figure 2. X-ray diffractograms of PU/nylon 6
(10/90 wt%) blends as a function of blending time.
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blends as a function of blending ratio (blending
time : 10 min).
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Figure 4. Tand of nylon 6, PU, and PU/nylon 6
blends (blending time : 5 min).
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Figure 5. Tand of PU/nylon 6 (10/90 wt%)
blends as a function of blending time.

FESE PUZL S4AZ Sgetel EARE A2

2T

7b ErlebaN BdEe] 7o) At Aew A7ty
o, o]2]3 HALE Kwon 50]¥ driars Za99
goz AdE Z7IRVe|Ecx TPUL d¥ad

A AFAME FAMG AE Bwdt v gl

Figure 5% PU/MVYE 6 (10/90 wt%) E#I=9
EAY Azl W& tan § e 533 Ao} B
A A7) 5, 10, 15, 2082 2= Az Ty
T, W=7} 242y 48, 47, 47, 46 CTo|A Harg o 2 H
BAdY Agto] 5EoM 20802 /1848 B
o e %2 Tl AR 69 7, Rupjes & 8
~10 OAE Faskes &S YeEhgdoh

o]’ Figure 49} Figure 52 AFelA RE u}
9} Zo] PUMEE 6 BE-R= Y2 6 fjEgA
el PUE #abdos w918 4¢ 99 7,71 o

o YYE 63 PU At ety oz 4}
/g0 EAFT FAlYl PU g Bdy Alzlol
S7HEeE BAse] 70} AA gads 4+ 9

glat, o] wj PU o] EdY AgtHch EUEe)

[«

T el d 2 93 1A YLE gad ¢ 9)
St

O|XIEAM Q| 5} Figure 6 PU/‘/} 12 6 59
9] PU &= 2 By Algtel] whE Qo) W}
£ vehd Zojth JAdE 69 017&7&55 164 MPa

2 Yehgten], PUS Q34 == 136 MPa® vEst

ok Bl AjZte] 5&¢ BA= g9 A2 PUE
E2iH A267 A4E 20029 7Y

Tensile strength (MPa)
3

n
(=1

100 1 L L )
60 80

PU contents (wt%)

100

Figure 6. Effects of PU contents and blending time
on the tensile strength of PU/nylon 6 blends.

=7

o] 10, 20, 30, 40, 50 wtnz F7igel uet 1%
Ey¥ 77 162, 153, 145, 143, 132 MPa& e}
G ouelE 69 AFgme] wiste] oF 1.2~19.5%
A%E Jeidh £ BAY A7

ERE S

o] 10, 15, 20%<! BH= Az A% PU ko)
10~50 wt%2 F7184E 33 zZH2 161~

130, 159~124, 154~119 MPa® Jeht} Uz 6
o] AFA T HlEke] A 21~27% AEY TAE
& vEhYth & PUSEF 10 wt%l B
9 Ag E29d APPO] , 10, 15, 20222 Z71%
of wet AR = 742t 162, 161, 159, 154 MPa
2 Rt #8 URE 69 iR H|sto] ok
1.2~6.1% =9 é‘ﬁ:%‘%% e e =5 PU
ghago] 20, 30, 40, 50 wi%?) BEAE Alge] 7
2y A)7te] 5
7}2} 153~146, 145~132, 143~128, 132~119

MPa® Jelt UIE 69 ag7se] vzl o)

= A8

T’E‘“Pﬁ: __7}.751—"‘_‘-:'_ 0176]_7}_1__1—

7~27% BEY FAEE Jehdo RN ElY Azh
of i Y=o AT Faae PUTHC) W3
of wE ZASRTH thh WGe ke walth

Figure 7 PU/UIE ¢ Bllzo] PU &k ul B
A Agbe)] wE ARl watE Jebd Aot

AZ 63 PUS Ak 7zt 210%9 323% 2 e
ot EdY Agto] 529 BIAE g9 AL PU
ghako] 10, 20, 30, 40, 50 wt%E F7}8e| ubel A

X 47y 220, 234, 253, 271, 279%2 dEY 1

487



360

—o— 5 min
—— 10 min
200 - —&— 15 min F
9 —v— 20 min
v /
[
<
2 280
®
c
o
®
o
c
O 240
w
200
1 1 1 1 I
0 20 40 60 80 100

PU contents (wt%)

Figure 7. Effects of PU contents and blending time
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