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Received_April 19, 2017 Abstract Polyketone fiber, a newly developed high strength fiber, has a tenacity and
Revised_May 16, 2017 modulus similar to the p-aramid fiber, and can be used for reinforcing mechanical rubber
Accepted_June 23, 2017 goods(MRG), such as tires, hoses, and technical textiles. It will be expected for replace-
ment of super fiber such as aramids and increasing the technical textile market share.
This paper surveys the mechanical properties of polyketone fiber for technical textiles.
For this purpose, dyed polyketone fabric is prepared, mechanical properties of coated and
uncoated polyketone fabrics such as tensile strength, elongation and tear strength were
examined before and after weather resistance test(temperature 63+3°C, humidity 60%,
amount of power 0.35w/m?). The differences of mechanical properties between uncoated
and coated fabrics for high functional technical textiles and composite materials are esti-
mated through this study. The UV-stability of polyketone fabric showed obvious improve-
ment after coating. After 168h(7day) of UV exposure, the coated fabric showed less
deterioration in mechanical properties with the retained tensile strength and elongation
at break greater than 22 and 17% of the uncoated polyketone fabrics values, respec-

tively.
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Figure 1. Chemical structure of polyketone.
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Table 1. Specimen

Material
PK fabric

Warp/weft
PK 1000D

Density/inch
3827

38x27 27102 A= e}, ZAE A 100% 2]
=0 Bf AR o] ke 294 5
71e Y3te] WIL(Water Jet Loom) 27| 2 2542
= et 34 e 9 AlA Ve A =et

o
no
n>

S
AL AE 249 WEA HAEE Table 19
A& A mE o]§3to] Figure 29 WA AIE7]
(Weather—Ometer Ci5000, Xenon Arc, USA)E
AH&-sko] ASTM G1550] &Aske] & 63+3C, &
= 60%°1A4 0.35w/m22] AEsfoz 747 A F
Ao r Jgglon, A7 & KS K 04129 A
sto] Al& o] 7|4 E4& S8kt ®3, E2A
= a9 24y, UV {4, dE= 59 @S 2ot
3171 93l Table 12] A|RE ©]-8-3}9] Table 2, Table
3, Table 48] 242 & ZAE AELA 9 I 4
¥ 7S Aot

il

ZYAE JELAY AN 34 T ddagE S2
5402 A A=FE car—seat AlFoll AHEEIL 9=
A= $2 A5 L A7HAE At dA 7S
PatAcH?, AN ZeAE AELA Y] 2Y T8
A8 W Y FE H85to] 1, 23fo] A &7
S EH(PU) T T8 58S A3t

ZYAE AR AE LA 7AH B S PHeR
QAT ASTM D5035-11(AEHH | 1bf/2.5¢m),
AEZEE=1S0 13937T-4(HERH, 1bf)ell 2+t 7]

[e]
sto] Th5-917 Al 7] (Universal Testing Machine,
SHIMADZU, Japan)& AHg-8to] 2=229] 7] 414

Figure 2. Weather resistance test.
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Table 2. Conditions of dyeing

Table 4. Conditions of coating agent

Conditions Agent Ratio(PHR)
' Disperse dye 3% o.w.f PU 50
Dyefconceniration (Archroma Foron Black AS—3LF) Toluene 30
Bath ratio 1:30 1sttime Paraffin 4
Dyeing time 40min Acrylic 30
Cross linking 1
Temperature 135T
PU 60
Toluene 30
=45 A B3, dAEAA EYAE AE 2nd time Quencher f
4o 28 Aol AFe) AYAL TS ZH5ho] v Siican 0.5
24 s} Acrylic 10
3. Zut ¢ o 52 A 0R ekt ol B o)A AHge &
JAE A A2/t 1000DFS HAAE AHEstol 7
3.1 E2AE Me MEALL| = AliZat 2 (plain) &2 A A& 311 7] W&ol A AL wa}s)
Figure 32 Table 19| A|&E ©]-83}4 Table 2, L Hug g Aoxtele] T zlolof o3t Aoz Af
Table 3, Table 49| ¥ 42 o2 M 3 7¥ & o =&z},
A EGAE AE 249 328 7hy A% 29U 4= ZYAE AR WA Ald& Sl Table 19 Al
UebHT}, Figure 39 (b)oll Uezo] A=9 29 55 1,8,5, T4 M4 o2 MEYS I, ARAE
ARZF WA= Aol = AR A EETFO] thE FHE 715 A&t 53] o]Af 1A 9 Q1 AJHE o,

Table 3. Conditions of coating process

Coatingtype  Knife type Knife conditions Temp. Spread(g/m?) Thickness(mm)
Tsttime 0.2mm Uncoated 0.54
Knife over roll J knife 120C 5.73
Coated 0.69 2nd time 0.3mm

(b)

Figure 3. SEM images of surface morphology of coated and uncoated polyketone fabrics (a) Uncoated polyke—

tone fabric, (b) Coated polyketone fabric.

Textile Coloration and Finishing, Vol. 29, No. 2
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Table 5. Tensile properties of coated and uncoated polyketone fabrics before and after weather resistance test

Initial 24hr(1day) 72hr(3day) 120hr(5day) 168hr(7day)
Warp Weft Warp Weft Warp Weft Warp Weft Warp Weft
Uncoated ~ 932.2 406.9 534.2 268.9 297.6 121.6 156.8 81.6 87.8 32.1
Teg;‘/?ity Ave., 669.6 401.6 209.6 119.2 60.0
2 50m) Coated  1150.7 426.4 729.9 221.6 569.4 134.5 4454 102.2 391.0 83.6
Ave. 788.6 475.8 352.0 273.8 237.3
Uncoated 7.3 1.2 6.9 10.8 4.7 7.8 43 7.3 4.0 5.8
Elongation ~ Ave, 9.25 8.9 6.3 5.8 4.9
(%) Coated 6.9 11.0 6.0 10.8 4.6 9.9 48 8.3 44 8.1
Ave, 8.95 8.4 7.3 6.6 6.3
ol wj 7} 34 Fol gt antE 1Ha}7] flel 229 o JIFEA Bl == YehfSict,
S8 FOYANRE FY 241, 3,5, 74 1HA L Figure 49| (a)oll 2147 %= Aifof A tpepifzol,
& AEHst 71A4 E4& vlasto] ®ottt, F8 AP E oHA 42 A= 24w 19 A 5 oF
Table 5= ZAE JE2AE o835t Ad 34 40%°] 7%= Ast7b dolkar, 79 A2 Fofl= oF
A 79 34 9 AlRE ol&sto] g A A 8%°] Zwnt A o= A5 Yetlth, 32" A2 E
9] A 54 S4UE vEhdY, g A A & o AE A A A7Eo] Ao whet A& A o r 7
gAE g A e S AT EY, 3" ¥ T A7t ooy, 29 A& oHA & A9
A A9 A& A BE Wt 669.61bf/2.5cm?] gh& Y HE) 4w Ao vho 7o g yehdth shA|YE, 3
ehgton, 39 ¥4 - 788.61bf/2.5cm® °F 1201bf/ W AYE T &A= 7U A Foll= oF 30%2 %
2.5cm AGFE grol F7kek Ao e vehgth A% 2 47 ot Aoz Rol ZalAE Aft Uvel 4
A% g 28 34 A A=l vlsf oF 0.3% 42513 I Fokt Ao e ¢ Qi
o ol EYAE A& 249 ©Ho PU #AIE 3 Figure 49| (b)oll A Q17 Al% E3F A 2] AJ7ko] #|
HEomA AZado e g2 S7etaL, <l woll wheh = Al W = Askel ok A o
A E gh st Aite UeTh 2 gasteloyt, 397k AP o= 28 At A4
Figure 4= W54 Al tizt E2AE A= 24 Ho} g v A2 a9 Alwrt A8 o= AL
2 Uehydth, 797 A ol 27| Y v A 7

Tensile strength {Ibf/2.5cm)

EUncoated Coated
200 7886
700 669.6
600
500 4758
4016
400 352
200 2738
2373
209.6
200
118.2
100 . 60
" [
Initial 24hr{1day) 72hr{3day) 120hr(5day) 168hr(7day)

(a)

© BN W A M e N X W

Elongation (%) MUncosted  Coated

Initial 24hr{1day) 72hr(3day) 120hr(5day) 168hr(7day)

(b)

Figure 4. Tensile properties of coated and uncoated polyketone fabrics before and after weather resistance
test (a) Tensile strength of coated and uncoated polyketone fabrics before and after weather resistance test,
(b) Elongation of coated and uncoated polyketone fabrics before and after weather resistance test.
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Table 6. Tear strength of coated and uncoated polyketone fabrics before and after weather resistance test

Initial 24hr(1day)

72hr(3day) 120hr(5day) 168hr(7day)

Warp Weft Warp Weft

Warp Weft Warp Weft Warp Weft

Uncoated ~ 319.9 291.7 160.6 98.0

126.8 88.6 83.2 69.2 43.4 53.0

St::rfgfth Ave. 305.8 129.3 107.7 76.2 48.2
(o)  Cosed  357.3 2915 2506 1757 1179 1039 1084 764 604 656
Ave. 324.4 213.2 110.9 92.4 63.0

2= 9 53%, Y A &A= ok 70%2] AleE B OHA =EollA Y] BEAE YA Y 7k A At
ke Ao & Yey 3y FAo] UV FHedE 714 M=, ZEAE Yite] Y A& Bl UV Hekd
£ E2YAE AR RS Y R E Bo] 7Hs T A Hebo] 755t Ao g whrto] FQrhy &A|uk &
o2 AR E O] At} AL A& 220 tist WA HAE Ao A= 2H

Table 62> ZE|AE A ELAE o] &3t 28 34 Al Fo= 71AA B4 3] a7t 2A yepd
A3 7Y 34 T ARE o] gt WA A A ol B of|A] AAJet Y A o] durH o R g
T JAEHE EAGHS YER AT WA e A HolA = A4 FAE 78 34 WY I L
ZYUAE 5 249 QGG G2 AHEY, IY ZA, 2 AFAA AT WS AJF7] WollA 28
34 A HE AlRE HF 305.81bf9] FHS YER 2] 7} ﬂ?q o A& FHoA UVY &y F
onf Y FAH F 324 AIbfE A E Z Auket 7 3A Fashs A0 R YErgTh A =FollA] AL
o] oF 201bf JAFH & gho] F7het Ao &2 Yetydtt, &4 ZoAE TRH U A A AAol o] =

Figure 5= W34 Algol digt A& A& 24 zEo RN Ao 7| FEE A AT o2
o] ¥ e Hlw W25 Yepf et 27] F=et AIHE Yepy 9l
Hlus] Boke W, 28 A& 54 g2 AE AAe A A ¢ ZAE AR v]2 UVASA &
197 A & A8 e A4S 2ol oF 58%9) O] H7HA A7 HA] o2 AALR A FF ARG ol
BE As7E dolski, 77 Al Tl oF 16%9] UV et A 52 H7HA| A7t ZaElo] d Ao R o
AEnt fAes A YEblch, 29 AEE g 4 gL glo], Uvel gk Hopd2 s idd A
5 A7 A Azte] 2ol et A& H 0 R e A O AfEtt, AlE EATE ZA G UV HoRd Fi
st7F dojytom  3U7F Al FoE oF 34%9] HE & S BT e glE AolnE 23 48§
AA7E Ao, TdE A ol A favt 34 ol upet 1) FA Y] A7t AlEH 07 F1Fo] F o
A dojubH oF 20%9] FEE 4] sk ALE of 3t 1o & ForE|o Ay FAE A 2A7F F
EbgTE, HAHo & Uvel ego] Hol AMgE7|E= o8 g 22

Tear strength (Ibf) W Uncoated  Coated

350 3244
3058

300
250
200

150 129.3

107.7 1108
924
100 76
63
48.2
, i =
0

Initial 24hr{1day) 72hr{3day) 120hr(Sday) 168hr(7day)

Figure 5. Tear strength of coated and uncoated
polyketone fabrics before and after weather resist—
ance test.
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Table 7. Fastness test of coated and uncoated polyke—
tone fabrics before and after weather resistance test

No. 1 2 3 4
Color Yellow Red Navy Black
Uncoated 4 3-4 3-4 4
Coated 4 3-4 3-4 4
Table 7= ZYAE A& 249 28 A+ 434
= SAUS YE L ok, Aoz IY A7
A2 A A= gholl= W7} gle Aoz vy
o, colord® A& gho] thE 2= eyl
£3| red, navy color7} 74 @2 3-449 A&
Uebdon | yellow, black colors 499 &2 93

AE e & vl ol 94 & 29 colorell
A 1-299 AF=E Uetdle E2AE Ao @A
S R517] Qe 1Y B A e R FEE car—seat
4 9= 9 A7HIE RSt gM 34 22
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