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Thesis Title Physical Test Results From The Three-Dimensional knitted Fabrics

Nylon 66 Fiber
Student Name Mr. Wattanaporn Meesaeng
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Degree Award : Master of Engineering
Study Program : Textiles
Academic Year : 2010
Thesis Advisor : Assistant Professor Sujira khaujitmat
ABSTRACT

Research is to study the physical properties and test results, physical three-dimensional
knitted fabric knitted from 66nylon fibers type high strength. Using 66 nylon yarn No. 470 decitex
72 filament to knitting by circular knitting machine ,needles per inch 18 gauge and 66 nylon yarn
No.700 decitex 108 filament To knit on circular knitting machines needles per inch 14 gauge. , then
the fabric and two pieces to the washing and test the physical properties in knitted fabrics. Test the
thickness of the fabrics Test the weight of fabrics and test standard BS EN 388:2004 on the class ;
Abrasion Resistance, Blade Cut Resistance, Tear Resistance and Puncture Resistance.

The results of testing the fabric thickness , the knitted fabric from yarn No. 470 decitex
thickness 1.82 mm. and fabric knitted from yarn No. 700 decitex fabric thickness 2.080 mm. thicker
than a typical fabric. Test Fabric weight 1020.80 grams per square meter and 1413.70 grams per
square meter and the test standard BS EN 388:2004 test results showed that both fabrics. 2 pieces with
the resistance to abrasion than 8000 cycles higher than the standard (Level 4) results of testing the
resistance of cuts in the mean index 6.5 (level 3) and the mean index 10.2 (level 4) ( from the standard
level 5) tests the strength, resistance of tear more than 200 Newton higher than the standard (level 4)
and test the resistance of penetration( puncture resistance) more than 250 Newton higher than the
standard (level 4).

Summary the results of testing knitted fabrics knit with yarns No. 700 decitex the resistance
to cuts better than knitted fabrics with nylon 66 yarn No. 470 decitex abrasion resistance properties.

Feature strength, and tear resistance and puncture resistance properties without differences.

Keywords : 66 nylon yarn , Three-dimensional knitted fabric Circular knitting machine
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idunse wazgnlasulieglugiuesriag (Loop) Tasmsin
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L}
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2.1.1 35M 39N
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s 2.2 Taseadradme

I o o ] 1T W o
n. Weft Knitting 15umsondIasnmsiiiianndesaenuaiuuuiuen a3
1 %] ] . . . <3 1 o I~ 1
123 udAIR298 19/ Weft Knitting (Plain Knit) azwiudndudiegninliiduyiae (Loop) Tu

UUIUDU (Weft wise Direction)

e

517 2.3 Tasead19fdn Weft Knit
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Y. Warp Khnitting L‘]Jlmﬁi]ﬂNﬂﬂUﬂﬁuWﬁ’Nlﬂﬂﬁ@Wlﬂﬂ‘LlGHmLu’JﬂQ ﬂdgﬂ‘ﬁ
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2.4 1AAIAI0819 Warp Knitting (Half Tricot) 91 UINaUA89n1 1110114 (Loop) Tunuias
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2.2.2 ANHUZVBINI
vrvesdnanyasdunuvesvinizuulue druduanazuauiieninms

~ 9 o ' o A
NEINADINUYDINII Aanaaalugain 2.5

& 3 < & \ H
f. Needle Loop (Huviasignas1adiulaedin uaz Sinker Loop tiuga (129) 7

1ON52HIN Needle Loop aataaslugii 2.6

 finker
needle loo

\

needle §inker loop

.

3 U 2.6 Needle Loop t4aig Sinker Loop
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R a 9 ] & = ] & 9 .
9. Stitch LﬂﬂTl"lﬂﬂ'liﬁi"l\‘lﬁ')\iﬁuﬂWTLlll‘]JfJﬂ‘ﬁ'N‘Viu\‘] REUUFNIDNINAVIN Stitch

A A N v o = . .
Ni¥aundNU muﬁﬂﬂugﬂw 2.7 AN Knitted Stitch
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317 2.7 A Kanitted Stitch

f. Face Loop LAAIHINIAUHTIV09/1I58n 31 Technical Face 41ag Back Loop

HEAIN NN NAIUNAIUDIAITONT Technical Back aanaaslugili 2.8

Tha technical face The tachnical back
of plain of plain

g‘ﬂﬁ 2.8 Face Loop 1a& Back Loop

IS ] 9 I ]
4. Course LﬂuummawNmuummwmmﬁumuaz Wale L‘]JHLLQ'J"U'ENW'NGHM

ueveEui aadalugli 2.9
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Loop U9 iduanvesintanioduaie lvinudwaaslugali 2.10

WEET kT WARP KNT ey o MR T
Oﬁ ap @ Q
\

g‘ﬂ‘ﬁ 2.10  Open Loop g Closed Loop

o gyl X v w o ° <

f. 109 (Gauge or Cut) WUMFIFHUDIVHIAVE IO taziMuaT 1IN

v 2 A o g a2 Yy A a d a v "y o q ¥
AONNVBUATO  PIUIUAUADUILNANRNANN VLU ANNAIGNNUINAY NTANLAIRIYI 19
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o ) [ v g
MINHUUANIUIULVNADUI (Gauge or Cut)
9 . .
W1 Full-fashioned hosiery Needle/1.5 = Gauge
9 . .
W1 Circular-knits Needle/1” = Gauge
2.2.3 MIODENUHIUBY (Weft Knit)
I o oajl 1 % g A o ] o
Wumsdnindredudeawaniaduivldluismadernududiens anyuy
" Aa 4 oAy I ¥ Y A o A 1y Y Y A
HI A UAUAIIZAADIADIHDIAUATUAIINNINYDIANY 2 aNEULAD WA TURTIIAUTENI
1 Y Y 1] Y v Y A 1 ] Y @ o
“UIATUHUT (Face Loop)” HaZHNATUNAIAITINTT “HINATMUNGL (Back Loop)” ANHMULNT
Yy 9 Y A o = o 1 A9 1 v A A a I Ay [
HJoududedunToadn szBesiyuuinnimietosnityuainduianaimnaduiud sy
A v 9 Y
n3ennAuYInamuau
9 1 9 o Y 3 <3 ..
M3 191V NUUINOYN TaalHUNIAY (Weft Knitting Cycle of Latch
Needle) Aquanalugilin 2.11
3 v o ] a o o 1 < Y
1. wued ludwrilnardanndnriaaiaua
< A d?’ 1 A I~
2. 19UV W aun
< A 4? ] 19 ¥ =y <
3. MR UIUGIA viNazegldrlay
s A A g A 9 9 A v '
4. WudeuTuAaunudumenilouninln

s A o 1 ' a < 2 1 [N 1 '
5. !ﬂlula@uaﬂ@’l’q@ W'J\ilﬂﬁﬁﬂﬂﬁlulm3@]\1143\11143JN'IHW'NLﬂ'I

{ 1 o ST
g 2.1 msadrevirvesinanuuiveuTagldiunay

d' v Y
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lugaamnssumsnanidn  zilinTesdniegswiuunuenalonyurale

a 54 1 Y] v 9 Y ] P4 Il Y dy
FUALADULUIATUANHUSUDINTITDNAULAD ﬂ%ﬁ'lll1§ﬂl!ﬂ\1ulﬂalﬂi‘gc] 2 ﬂiglﬂ‘ﬂﬂ\ﬂ!
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Knitting M/C

Weft Knitting M/C Warp Knitting M/C

— Circular Knitting M/c — Tricot Knitting M/C
— Flat Knitting M/C — Raschel Knitting M/C
— Simplex Knitting M/C

— Milanese Knitting M/C

. 1N3090NFIUIUDY (Weft Knitting Machine)
A o v ~q Y a Y a a A
113090 NELUIUUN 1F IunITHaARNT 2 ¥Hane
4 @ [ I~ [ d'
1. 1T0IONAMUVUNUITINATI (Flat Knitting Machine) auaaslugli 2.12

2. 195090nA19NaY (Circular Knitting Machine) danaadlugili 2.13

gunseRTUALAT ik :
furamaoa s
= v iy
Ksi’mﬁrivh
(RO I v ) ¢ 3 # @ 10 : Q =
LR ‘ - naleawrunadn A

=t A v 9 ' < .. .
g’ﬂ“l/l 2.12 1ATONONA LU ULNUAINATY (Flat Knitting Machine)
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funTuURILAY
M suyniATey

4
qun1mnvuqu
AU

VasAMIL o
ZInsadiniuranannmu
1] w

®
pUnreouthey (geun)

4
n". S — ll’t) lﬂﬂ?
s 4 i
unn
= T =
annfefeon
k § v L 4
- uuun
.
i

g‘ﬂﬁ 2.13 1AT090NEINAY (Single Knitting Machine)

4
o A

2.2.5 Tnssadamazgaiantadoninug
Tﬂiqﬁ%w’i’lﬁﬂﬁ’ugmﬁwammﬂm?mﬁﬂﬁ’mmuau (Weft Knit) Iasaa$1adn
Weft Knit 119%tiansan 18 4 1y fe
f. ﬁ]ﬁﬂ!!ﬂﬂ‘f?ﬂ!ﬁﬂ? Single Jersey (Single Knit Fabric)
Tnsaerd19ve9fn Weft Knit $10fiqa fle Single Jersey Fednumzdmniiuiy

] 9 v Y g ] @ A
WYY Face Loop ﬂWHWﬁ\iWHﬂHW?Q!LUU Back Loop muﬁ@ﬂugﬂ‘n 2.14

Face Loop Back Loop
gﬂﬁ 2.14 Taseada Single Jersey
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AuauAYeIA Single Jersey
Y 9 Y v 9 A 1 o
1. Munthuagmunddniinnuuana1any
A o 9 9 1 a
2. anvannsalumstadi muanundeidssnaaeunvesaninisng
a g Y A 9
3. 5ufhsedn uSesu
Y L 9 1 J A ¥y o £y Y !
4. dvinglwiiodnne vsazgeniedmiunnimesduuunazaiuais
2 A
5. aududeluiledesnldfiaziniveeriig (Course) 3naresisaesves
ATERE
] ] 4 1
6 anuruinlszanudownveaduiguinaradudion 1y
9. Purl Knitted Fabrics
#1 Purl 11 1 Wale 92152n9UA8124 Face Loop Laz Back Loop adufi L1
dg/ = U . 9 9J = 3 = [ [
15159021 1X1 Rib 1A59a319/0 Purl 1419 Face Loop ttag Back Loop 11 Wale 109217U daueag

Tz 2.15 Taeln@dnainnsesii 19idunun Double Hook

517 2.15 Tagaar$a 1X1 Purl Rib

U

AuaANAvYeIA Purl
9 Y 9 Y] = ]
1. Munthuasunduriouiu
A a A 9 9 ' .
2. anwamnsalumstaganniiemianazdanuuuivesd1dunndn Single
1 %
Jersey 1523184 2 1111 IN512NFNHAAINLUIEI LAZUUIVDA Course
3. Sudh lusesiu

Y
4. idumeluinaeesn lanaaoanenia
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5. aadudioeandiiag Course MnTazaalate
6. AU Single Jersey Y3zanat 2 130 3 111
fl. Rib Fabric
waalaomsld Rib Gaiting Fawwy 1X1 Rib iuuuudiindaldieiiae
anHULYINTLNPUAIY Face Wale 1Az Back Wale aduniu 11 #1971 Face Wale Usznaudie
1191109 Face Loop AADATINDIMAAIAZ Back Wale 152001010704 Back Loop 9209

o & Aqy a & A A o oa g 4 A A o =
LRI !ﬁlmﬂﬁhmamﬂu%uﬂmmﬂuﬂamm Latch Gﬂﬂlﬂu%uﬂ‘ﬁiiﬂﬂ']ﬂq@ muﬁﬂﬂugﬂﬂ 2.16

i 2.16 Tasead1a 1X1 Rib

AuaANIAYEIA Rib
v 9 Y 9 9 [ A [
1. dnbauzilsnguesunindaz A uMaurie Uiy
2. anuannsalumstavesdn lumuanundelseaina 2 wwes Single
Jersey M5 PAAINANEIVOIEUMIAY Single Jersey
a 9 ' 9/
3. 5uveinee ldsedu
' ' A g Y & a 1Ay
4. MIQEVDINIUNAINIAILANTUNEG1I HATNANIIVDINITGIHTDANUD
4
Wale 9Z0a0 1IN U ugaua iy
= 9 9 = = Y 9
5. ansaauduaioeeniiag Course 1azAI0on 18910 Course gANTY

6. ANUNUIVBIAYTZINU 2 111184 Single Jersey
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4. Interlock Fabric

o .. . ] 1 <]
Tumsin  Interlock Gaiting Machine Lﬁﬁﬂﬂdwﬂ’ﬂ Interlock &LV UN

Sq 9

v v Y 9 Ay Yy o Y 99y o A o
Taseaiedlsznouniedn Rib @oIduAaeudnAeny nMsaqouanalenuibdumsanily

o w o < v @ o
MAUNININUUBDUVNTAUNUNINIY

311 2.17 Tasaa$ 14 Interlock

AMANIAYDIAN Interlock
Y 9 9 v Y Ao A o
1. unthuazmurdeiianyasimilouny
A 9 Vv Y .
2. M3tamunIaazaIed MAUA Single Jersey
3. 5udn e
A
4. magoludnazimanniatederinngaiiemniy @1 Interlock vzqelden
AN Single Jersey L1ai¢ Rib
2 Y Y o my y Y = S =
5. m3auduaeilann Course gameomniuuazAveds 2 asetzATY 1
Course
6. ANUNUIVIANYTZIN 2 111V09FN Single Jersey
2.2.6 manfSeuiisunaauinvesinandiszanoug
wa Y o A =) = v 9
auaiavesindnien)Souisuiuime
. ] 19 o oA A o Y 1Y 1 A 1
n. Load/ Extension 9n3laziiud dniinmsdadaladnindme uanstangu
o 9 v 9 9 LA o 9 1 % 1 4 . .
AIUDINIINING W1 Weft Knit ﬂﬂﬂ’)l’lﬂinﬂ meﬂau"luﬁw,sm (Semi Permanent Deformation)

aaaalugln 2.18
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————————————————————— a - woven

b - warp knit
¢ - weft knit

> Ixtention
Exte

Semi permament. deformation

519 2.18 Iﬂiﬂﬁ%}”lﬂ Load / Extension

U

2 9 .oA A v v A Y 9y o Y a
NALTYUDINT Weft Knit AD ﬂTﬁﬂﬂ@'ﬁJTﬂLlag‘Viﬂﬂﬂllﬂu]’lﬂu@ﬂﬂ?iﬁlﬂﬂ'ﬂmyﬁ?ﬂ”ﬁ

3|

9
1. idofAagihiluilymlumsdn

U

= o

A W v
2. ﬂ’liﬂﬂﬁjuﬂﬂlﬁ'lcl,i‘!ﬂ'ﬁﬂﬂlﬂu

9

a o a [l o . A 1
3. msdagiihldinamandewiuge (Bagging) Mvioon lumsauld
. Crease Resistance f10n1nA3088U1 5030811 1ae1nnI1EN0 110391050881
A o 9 = 1 9 A 9 Y 1 Y o = 1 1 9 n YA
nonuveI Moz ina Iasassaaidulevsordudie uavesdnansz Inaaovravosdn li'lduna
aordulensordude
d' o Y a [}
auvgnm liinasesdy

'
v A

v 9
1. us9idiuvseon wu inind Ay usena
wAa 9 ] o J [ 4 a o Y
2. guavavoudule wu lovudad vazlodunsizd azailiedalaa

3. wauwee e 19 Tuananlasunlas wu anwdou asndl
. Y a < Y 1Y & Y o a Y
A. Stiffness A1NANVUVIIINTSANTOINIINING 1HBININAIANAATINNITAAD

@ ] 19 a ~ v Aa o Yy 9 A Yy 9 v v Yy 9 Y
ﬂu"UENW’NLmNﬂ/]f]l,ﬂﬂﬂ1ﬂfﬂiL‘iENﬁﬂ%ﬂﬂuﬂl@d!ﬁu@ﬁlﬂuuﬁ%L’duﬂWﬂWQﬂi%ﬂ@UﬂﬂLﬁHﬂ?ﬂ!"lﬂ

= o Y 9 9 I 9 42’
nagnnnmliidudioudinszdraunau
v Y
4. Thickness Iaga 11 dnanuruiunniidme luihwindudeddu Taedn

v QY Y Y A Y A g R o g Y v Yy Y Ay A )
onlddudendundorditai ldivnalngnindudeiduniergavesime
9 A o Y
anurvesiinaii v
1. 1AW UG Y (Warmth)

2. IANUDDUAD (Softness)
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3. Glﬁ’mwmain (Fullness)
4. IANUATDUAQUEA (Cover)
d' A 9 a a & 9 [ c’d‘ Y qgj [} ] ]
msnvziaendrialarsianianldawiaglszasnndoenisiu lilyvesie
1 $ I~ a o
wenideeg lsdudrendoamsitlutiey (@edia, A1 Elastomeric 1139 Crepe) Fnonae li/ag
A QaJl 9 A 9 1 :ﬂy 1 = 1 9y o A Sldz a
ligansamuuadiedutazaons uazitoutuiiu drefdnuuunuiueuda ldansdosnanig
Y A v ox Yy Y "y a A& ' ' Y o A ' v o
snduiloduiiidudisansogdie uazliioTise dauddnuuunuidusanaisldoindng 2
a ~ 1 9 A A @ dgl (Y 9 9 = %
¥ila Nnarumal lagnaaauianianien mueaiuyuegnu lnsdai 19U 9HIA NN DYDY
o Y Y A o 9 9
pmazi 1 lndiReanudme 1a
2.2.7 130IHINYUNUHI (Stitch Notation)
4 A S A 9 ] A o Aa 9
yailszasnveunsosnienie lsunuglveanisnegiimsnan  waglyunuy
9 o gJ £ a U gl =) 9 A d' 9
A1AaevoINDNUAzaNed FenAvzuaaunatesuaed uazlmasoaruamenanunlalu
MIMHUMIO DAL AL DN
IATDINVNGLASNTODNUUUAYAN (Stitch Notation) 3 4 1111 7O
3 4 '
fl. Verbal Notation 1Hun31¥%elaseairalashidoudeulnssasansons
4 1 I~/ 1 (] Y o
POALUUDU 19U 1X1 Rib, Interlock 114 Tnsaadafn liadududon
. . I~ 1 dg’ 1 [} I~ ] 1
. Graphic  Notation (Hunmssiumnouligeern Hunuvdiieuaaz
LA 4 ' 9 = v o Iq9 ¥ 9 ' 9 . =
AAUFUFOUNINNI Verbal Apulisudyansal 11 lade Tulasedi19uny Graphic 924 Float
1z Tuck 1911578
. . I [ % P 9) (% ] a 9 9
f1. Symbolic Notation 1Judydnyalnlsunudnyazvoanig donldlulassadn
A d ] o 1 (=Y =1
1 Single Knit MiiluTaseadwadududou ua lidoulylulasead1s Double Knit ins1ziinau
1 [ [ Y] 4 [ [ [ 4
839811n71 Symbolic Notation Neyansallnuyi 1 VAINe) Aail
X - Face loop . - Tuck loop
O - Back loop mmm - Float loop

4
3 %

. . . & sq ¥ o o VY Y o
3. Diagrammatic Notation Judganuainldunuanvmzaoriiedn 14lans
Tasaadhs Single Knit {ei¥Double Knit

Y
% (% 4 ' 1 @
Diagrammatic Notation Ne/ay@nsaltinuH19UVAIe) A9l
\6’ SN

: Face loop : Tuck loop

: Back loop : Float loop
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Taefiyaiuasonnnanaaumudy wdmuunaadadudnuouumiedud
80 Dial daugadvisaaauiiudnuniars wieliudn Cylinder
2.2.8 Insaaadnonaauias (Weft Knit Derivative)
. Single Jersey Derivative
TA34e319 Lacoste Fabric 1J1n151% Tuck Loop t41anyieiiieqesnaden i1l

9

a < 4 o d%‘ 9 a Ao Y o o A
INAZLANAATYIING Iﬂi\?ﬁi'l\ﬂfﬂﬂullﬂsl“’lfﬂ'lwflﬂ Sport Wear muaﬂﬂugﬂ% 2.19

l e | x |8 |X
X j 0 X | ®
X l o x|

3191 2.19 Tas9a$19 Lacoste
Tn39e319 2x1 Weft Locknit Inniautiandie 1x1 Weft Lock knit  t@lina
1 13 v W @ [ 3
Tulssormenninilums 19 Float luaesnidounazaduiu anvazuosdaziduduaiuuud

Yeaaalugilin 2.20

X
X

319 2.20 TA599319 2x1 weft lock knit



9. Purl Derivative

' Y

Y . I ) Y 1 3 Y <
Iﬂi\iﬁi’]\? Tuck Purl Fabric 1101511 Tuck l“ll’]?J’]%'Jﬂnﬂl“UiJnuteUiJclu Courses
d‘ %
NN WA

1% @ { a Y o § 9 o & { 9y g [ J
UK (Back) anaraslugiin 2.21 denldiudedduiogl idodianuazianeou

Tuck — purl fabrics

m

X[ O

X|e X
X|O|X|»
®

gﬂﬁ 2.21 Iﬂiﬂﬁ%}N Tuck Purl Fabric

< ) 1 [ <
Tn39a319 Miss Purl Fabric 1113511 Float idmnaennidududinlu Courses

@ 1 9

{ o o { a Y o { 9 o & 4 9y < '
AonMA NG (Back) aanaaalugili 2.22 deuldiudedndusegi edudnuaziinoou

MISS—. purl fabric

qﬁj‘ﬂ‘ﬁ 2.22 Tﬂiﬁﬁ%}N Miss Purl Fabric
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fl. Rib Derivative

Y . . 9y A 9y ] ] 9 9 ]
Iﬂ‘i\‘lﬁiN 2x2 Rib Fabric ‘ﬁ@W’]ﬁﬁﬂ'ﬁﬂa@\‘lW'JQLLUUW'JQ@'IHTTH'] YYSEACN]

Y @ 9 v o Y <3| ' 9 9 a dy A v
ATHUUAIVDINUNAUTAUNUNINAIY Wale Lﬂuﬂc] Iﬂﬁ\‘]ﬁi'l\‘]ﬂ']“]fﬂﬂﬂ%%ﬂﬁﬂ‘]&lﬂ!

v
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Y
WoUAUNT 2
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ATH LANANNIANYUNTINNITN Rib ﬂﬂl!ﬁﬂ\iiuzﬂm 2.23 H’”J'wﬁ']'ﬂﬁﬂ\ﬂumﬁﬂ\?ﬂ']iﬂj']iliﬂZﬂ

\ A 9 oa v
N YU Y1ULTD YDUD VBUYPIUM

511 2.23 Tasaa3a 2x2 Rib Fabric

a

Tasead1e Rib Lade-In Fabric minnvisoulassasiad Rib Iasmsdon

" 9
Wudedn T luszrneviradudrenlsinadudesssua uazidudredaraan i liiian

v
%

aueg veegui voumanlu uazdnwiia

< A T W Iy v A ) @ o 1 g/ 3 a
HUAILUNLLII LLazﬂﬂwqumhlﬂﬂ muaﬂﬂugﬂ% 224 IRNZATRITUNYAIIUN ﬁﬂﬂﬂ!iuﬁﬁi

RIB INLAID FABRICS

D @O0 o
C

1 2.24 1A399574 Rib Lade-In Fabric

Qan
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d. Interlock Derivative
. . <3 { @ . @
Tnsaer$19 Eight Lock Fabric (HuTaseadianadieny 2x2 Rib adealvinu f

A A 1w 2 9 1 o A o v o & Y o A 9
uwmiﬁlﬂ‘ﬂqumﬁjﬁ ITHBALUU muaﬂﬂugﬂﬂ 2.25 lﬂlﬂ$ﬁ’lﬁiﬂ“ﬂ’lLﬁﬂW’lﬁ'\LﬁﬂzﬂlﬁN@uW1

Interlock

g‘ﬂﬁ 2.25 Taseads Eight Lock Fabric

Yy A
R

=

I o
Tasead19Ponte De Roma 1um51101 Float 41114 1uTasaade virl
N 226

491 = ' Y v 9 @ 9 o A 1w Y -2
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3.4.3 UMKUUY Tumbler Dry

o ¥

{1 @ 2} 9y o 9 Y [
Iﬂﬂu'"}”ﬁW’]uﬂ’]iﬁaﬂu']’f]@ﬂllaﬂulﬂVI'Iﬂ']ﬁf]]JW']l!WQLL‘]JU Tumbler dry ALTAY

Tug1n 3.39 Ngamgil 90-95 osrmuwaod 138125 W — 30 UIN

511 339 nTesouUAWRUILY  Tumbler dry
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517 3.40 1nTesIadwazlSunTiAN (CALENDER)
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3.5 YUADUNTNATDUANUANIINENINUBINUAINN
3.5.1 MSNATDUANNHUNIVDIEN (Fabric Thickness)
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v v W AQ” 3| a = [ 09/1 1 1 9 Ao 9 A=
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o 139’ Qy =\ 9 ] 4 a A dy A E ) o
TUIU STU FUNATDUNVHUIAUTUNIFUINAN 10 SFUANATUIDUUIAWUN 100 Fm Lﬂll’]JG]N
oy v 9 A ) = a o [ A o Qy Y o 1 AYY
WA UNAIYATOIWIDSIDYANAUYY 4 m1uwummﬁm1u E]JVI3.43 ATUITUIU SGHHL!a’J‘lHﬂTVI]lﬂ

lifdnavmihmingentienui (nFuaemsawas) MNgas
B (gm?) = A (g/100cm?) x 100 (.1)

52



{ z;y o a3 [ ' g 4 a
Taon A = ihinfAudunsuaa NN 100 MT1UFUALAT
Y Y

o v Y d o 1 A A
B = u’lﬂuﬂﬂ’llﬂuﬂﬁﬂﬁﬂwuﬂ 1 919 1NNg

1] v Y
317 3.43 nFesruimiinnetion 4 Auma

53



3.5.3 MINATOUANNEIVIIONIUAUEN (Loop length Tester)
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3.5.4 MINATDUNUIUNIIADOHUIIANNEN (ADIANDI Narald)
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3.5.6 MINAAIUANNUUIITINUHINDLUTIAY (Tensile Strength )
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g‘ﬂ‘ﬁ 3.53 FUNATOULUIUDY (Course wise) L‘U’O{470dtex/72F

3.5.7 NINAABUMNNIATZIN EN 388
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[
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2. ANUAUMUABNTLIA (Blade Cut Resistance) YUagNUTIMIUTOUNADIAA
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3.5.8 MINATOUANNMUNUADNIIUAY (Abrasion Resistance)
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g‘ﬂﬁ 3.54 Lﬂ?fN‘Vlﬂﬁﬂ‘U Abrasion Martindale

3.5.9 MINATDUANNMUMUADNIUIA (Blade Cut Resistance)
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inFoanadouaanaadlugli 3.55 uazgainFunadeuawdaslugii 3.56
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gilnsaindidgyfeluliadaiiviadurigudnais 45 £ 0.50.0. W13 03 w.u. yuvesluiia
= ] ~ o ¥ o ~ < = [ ~
30 09A1 14 35 o9 T luliaiidieiaaaulinnunde 740 HY 99800 HV agudasluzili

! a 1 a A 4 1
3.57 Loy gﬂﬁ 3.58 ’J%ﬂﬁﬂﬂﬁ@ﬂ’ﬂﬁLLNH@QNLHSMW@&Q‘MH1@‘HH1 0.01 V.U UULNUYINTOILAL

60



/: ([ ':4, 4
/ /ﬂ\ // A
/ - // F— ;/ ,YSN
/ -7\\ =3 ‘J
X f‘-)gﬁf’ | ~ 5
= 55k 7 L. /
[ oooa | l 1“ - 5}05 /1
-y \ T | / |
L] \ [ [ AN
\ r \ |
J 8 7 5

gﬂﬁ 3.55 1AT9ANAADY Blade Cut Resistance 1. Compartment of motor and electronic detection

2. Wheel and driving rod 3. Sliding system 4. Rods 5. Test piece device 6. Circular

Blade 7. Toothed rack 8. Support plate 9. Counter

23 7%
\~ G— ~2) L
C — i
C - |
- SR P

1 <3

it

£ 4
v A

71U 3.56 an

UFUNANDU (Specimen holder) 10. Specimen 11. Insulated support

12. Conductive rubber 13. Aluminum foil 14. Filter paper 15. Upper part
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3.5.10 MSNATDUANHAIUMUABMINNVIA (Tear Resistance)
Y Y v
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Y
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717 3.59 VaruNaTeL

3 11 3.60 1ATOINAADY Tensile (Tear Resistance)

3.5.11 MINATIUANNAMHUMUADNTINE (Puncture Resistance)
9 v
MRS suTFUNATY  MInaasuIzdosduiuminaaeuluddiodlanaans
o 9 ~ v o A 9 ay = o v o ' ay I =\
TagAn1nAINLANAINAUAYAVRIHITUIABINUAAAIDE 1T UNAa BT UIINaNTVUIA
9 ] 4 1 Y A slay =\ =\ 1" v W Qy
LUAIFUINA199E191U NG A 40.0-40.5 1.1, TagTHFunaaoulvuIANIUIAMIAITUFY
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gﬂﬁ 3.61 Lﬂ?ﬁ]ﬁﬂﬂﬁ@‘u Puncture Resistance

: ?4.5+0.05

3 19 3.62 Steel Stylus 1. Steel 60 HRC Rockwell 2. Ra: Average Roughness of center-line

3. rcc: radiation cure coating

[T Joos! A Ut mm
| l 1 1

D" 121} | .

80

SWENN

3 19 3.63 Retaining device 1. Tightening Stud
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UNN 4

Nﬂﬂ‘l’i‘ﬂﬂﬂﬂfi!!’dgaﬂ”ﬁﬂj

A Yy Y
4.1 Nﬂﬂ15ﬂﬂﬁ@ﬂﬂuﬂﬂﬂ1ﬂﬂ1ﬂﬂ"I‘W!ﬁuﬂ"lﬂvluﬁﬂu 66
4.1.1 wam‘;‘nﬂ’m)‘ummwﬁasmuazmﬁﬁﬂﬁaﬁaummzﬁuﬁﬁﬂ
i]1ﬂﬂ'li‘Vlﬂﬁﬂﬂﬁﬂﬁaﬂl@ﬂléjuﬁ!'lﬂhluﬁﬂu66 mwaﬁammﬁﬁﬁumtﬁué’ﬁEJ“lua'au
o A g 4 a 9 4 4 a d 4 a 9 4 9 [
66 185 470 ATNNG -72 WauduN 1aziues700 ABNNG108 Waudun ]lﬂNaﬂWiVIﬂﬁE]Uﬂ\i

ueaaalua1s1an 4.1 uazans19an 42 uazluniakuin n Minagouduae

AMINN 4.1 wamanaaey duaeluaou 66 11035470 dtex /72 F

S/P No. Decitex Strength (N) Tenacity Elongation Boil of
(cN/ detex) (%) Shrinkage%

(BS %)
1 467.7 39.8 8.51 24.6 6.18
2 466.7 39.81 8.53 24.4 6.09
3 466.5 39.59 8.49 24.4 6.18
4 466.7 39.92 8.55 24.9 6.13
5 466.4 39.49 8.47 24.4 6.15
6 466.3 39.97 8.57 24.6 6.25
7 467.0 39.66 8.49 24.6 6.05
8 466.7 40.03 8.57 25.1 6.05
9 467.0 39.82 8.53 245 6.09
10 466.7 39.53 8.47 24.2 6.17
Mean 466.8 39.76 8.52 24.6 6.13
S 0.377 0.177 0.038 0.25 0.060.
CV% 0.081 0.446 0.038 1.01 0.979
Max 467.7 40.03 8.58 25.1 6.25
Min 466.3 39.49 8.47 242 6.05




5NN 4.2 wamimﬁ@m&’uﬁm"luaau% LD®§7OO dtex /108 F

S/P No. Decitex Strength (N) Tenacity Elongation Boil of
(cN/detex) (%) Shrinkage%

(BS %)
1 714.1 60.47 8.47 25.2 6.80
2 718.6 59.49 8.28 243 6.82
3 717.1 59.84 8.34 24.0 6.85
4 712.6 59.75 8.38 24.1 6.81
5 718.9 59.20 8.24 24.1 7.06
6 718.1 58.88 8.20 23.6 6.95
7 714.9 59.13 8.27 23.9 6.92
8 716.5 59.66 8.33 23.8 6.76
9 717.1 58.71 8.19 23.5 6.66
10 714.7 59.38 8.31 24.3 6.92
Mean 716.2 59.45 8.30 24.1 6.85
S 1.993 0.487 0.082 0.451 0.106
CV% 0.278 0.819 0.983 1.874 1.554
Max 718.9 60.47 8.47 259 7.06
Min 712.6 58.71 8.19 23.5 6.66

< 4 a 9 4 Y = 1 I~} . Y A A < aa A 3 o
g 72 Waudun hlﬂﬂ"llﬂaflﬂ']ﬂ’ﬂlluﬁllﬂlﬁﬂ (Tenacity ) "l,ﬂﬂ']l,ﬂafl@gﬂ 8.52 LFUNUINU/ALN DY

HAZAINNEARINOUVIAVDITUAY (Elongation)

A
MITNN 4.1

<3 4 a 9 S Y A ] <3 . Y A 1 3 aa
NG 108 Wauuun 1@91Lﬁﬁﬂﬂ1ﬂ31ﬂllm@LliQ (Tenacity ) llﬂﬂ']l,ﬂﬁﬂﬂg‘ﬂ 8.30 LHUAUD

HAZAINNNEAAINOUVIAVOITUAY (Elongation)

<
MITNN 4.2
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1 <3 o J
Naﬂ']'i‘VIﬂﬁﬂ‘ﬂﬂ?ﬂﬁnlu"llﬂlli\iuagﬂ1§ﬁﬂﬁ3ﬂﬂu‘lﬂﬂ‘llﬂ\‘llﬁuﬁ)18 1Ue9 470

g

I <3 J v
wWoesigua aaaaalu

J < A a
Naﬂ1§ﬂﬂﬁﬂllﬂTﬂ'JTNLLEINLLSQllagﬂﬁﬁﬂﬁ’f]ﬂ@uﬂﬂﬂ mmgﬁ’uﬁ'm LU@§700 1901
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A15190 4.3 mmﬁﬂmﬁfmwamimaauﬁuﬁﬁmqmamwmmﬁ'uﬁm luaeu 66

Parameter Strength Tenacity Elongation
(N) (cN/detex) (%)
Nylon 66 470dtex/72F 37.76 8.52 24.6
Nylon 66 700 dtex/108F 59.45 8.30 24.10

~ = ~ Y ¥ 7 adgd o a Y &
A1NEATINN 4.3 L‘lJiEl‘]JWIEJ‘lJWﬁﬂﬁ‘VIﬂﬁ@‘U LFUMULUDT 470 ALY 72 1/\|Z11L3J1J‘I/I

A < Loy A A B Aaa o ad o s o A o
AVURAYAITILUNLLIN (TenaCIty)hlﬂﬂHﬂaEJ’E]g“Vl 8.52 UAUINU/AINNY Lﬂ’t’]il“h’uﬁﬂﬁﬂﬂﬁ’mﬂu

. LR A /3 o Yy s a g o
UIA (Elongatlon)"lﬂﬂuﬂaﬂ 24.60 Lﬂﬂil%umm%Wﬁﬂﬁ‘ﬂﬂﬁ’ﬂ’ﬂlﬁuﬂWﬂ 193 700  1ABLNNY

v oA

' = < . Y1 = 1 A S Aaa 4 1 A '

ANUNAYAINUAULT (Tenacity) IdA1NDo0EN 8.30 1FUATIAW/ANNG LagAIMINBANGUVDS
' { /2

1&g (Elongation) ldaunae 24.10 1nlesidud

Yy v o - Y ¥ A <
ﬁﬁ;ﬂWﬁﬂ15ﬂﬂﬁﬂutﬁuﬂ’]ﬂﬂ\1ﬁ@qmu1ﬂ ﬂTﬂZﬂ“ﬂ 4.1 1TUANIUAITULUILLT

[

J 3 4 o 1 { [ 1 1
(Tenacity) g4 tazilosiduansondinouaa (Elongation) Nszaulndifeany daumsnudo

= Yy Y A 1 1 = 1 Yy Y A <3 =] ]
1539 (Strength) muﬂ1ﬂmmumiﬂmmzwuﬁauﬂmqamnaumwmmmaﬂmwwzmwa

1 < A9 9
ADAITULUUIIUDINUATINIY
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59.45

m Nylon66:470
dtex/72F

B Nylon 66
:700dtex/108F

Strength (N) Tenacity Elongation (%)
(cN/detex)

51 4.1 nswhlSeuMeunamIinaaauiduais 2 VAo e

U
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d d
4.1.2 wamsInszridulaaIgnde 19anssn (Microscope)
N, HamsnaaaudnHazMNAamNYNUdUly (Cross —section) IALFUAY
4 A g o a 9 I 4 Aa g o a 9 4 @
Nylon 66 1185 470 IaFMNG/72 Waudumn uaziwes 700 wFMnG108 Waudun Tasgainninda
F)) F) Y Ao o 1 9 =5 [
A veudulearendesganssainmasves 40 wi iduleliansuznsanay aaaaalugl

N42uaz 3143

710 43 nmdaauunadule Nylon 66: 700 dtex /108F
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¥. HamsNageUAnHMNAINENAFH]Y (Long — section) 91NFUA1Y Nylon 66
J ag J a Yy J ad J ) 9y
103 470 ABNNE/72 NaWduUN Laziues 700 AFNNF108 Wauuun Tﬂﬂ@ﬂTﬂﬂ’lWﬁ’]Nﬂ']'JeUfN
Y 4 Y o W 1 Y S o a A % @ A
Lﬁuiﬂﬂﬂﬂﬂa@ﬂﬂaﬂﬁiﬁu“l’lﬂ’]ﬁ\‘]"llﬂ'lﬂ 40 1M !ﬁuﬂlﬂﬂﬂﬂﬁmgwmﬁﬂﬂ UUN ﬂﬂllﬁﬂﬂiuzﬂ‘ﬂ 4.4

wag 31N 4.5

U 4.4 mwauenudule Nylon 66: 470 dtex /72F

Qan

311 4.5 nmawerndule Nylon 66: 700dtex/108F
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4 Aad 4
a. wamsnaaevvinaaNuladuly Mndudie Nylon6s (a3 470 FANS/72
= 4 Aa A Aa A
Waudun duletvuianuls 0.109 Hadwas - 0.112 daawas (M5edvuiannula 109
4 aa 4 o 9 s 9 ~
luaseu —112'lunson) uaziwes 700 aFnnF108  Waudun iduledvuranula 0.143

Haawes - 0.165 Naawas (Melvuaanula 143 luaseu —165 luasou)

4.2 WAMSNATOUYMANTANIINANNYDINGD

4.2.1 HaNINATDUANNHUNIVBINUAION (Thickness of Fabric Test)

9 1
v A9y Ao Yy Y

ﬁ]1ﬂﬂ"li‘i/lﬂﬁ@ﬂiﬂi"hﬂ'ﬂﬂﬂu"ﬁlﬂﬁﬁuI?l}Thlig“I}Nﬁfnﬁ/lﬂﬁ'@’ﬂﬂ\ﬂ!N"I‘Vlﬂﬂﬁnﬂlﬁuﬂ"lfl
4 ad 4 a 9 L= A 1 a A 9 Qy Ao
”lua@u 66 LUDS 470 AFINNS 72 Waudun UANNHUURAYDYN 1.812 NAANAT LAZHIFUNDN
Y 9 4 ad 4 a 9 d A 9 A 1A a A
mﬂmumﬂ"luaau 66 LUB3 700 LABIANG 108 Wandun UANUHUINURAYDYN 2.08 UaALNAT

o v < = <
ﬂ\‘illﬁﬂ\i]l’ﬂu AITNN 4.4 919N 4.5 UATAITNN 4.6

~ 1 = Y A 9 Aa A
AT NN 4.4 AMURAYANUHUIHIHUFN (UadLUAT)

Fnenuiia Nylon 66 470dtex/72F Nylon 66 700dtex/108F
(mm) (mm)
ANUMUIA (mm) 1.812 2.080

MINN 4.5 #aMINATOUTAMANUNUIVEIENSN Nylon 66: 1D 470 dtex/72F

Sample No. Thickness (mm)

1 1.81

2 1.83

3 1.81

4 1.81

5 1.80
Mean 1.8120
S 0.0110
Variance 0.00012
Max 1.8300
Min 1.8000
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M3197 4.6 HaMINATOLIAMANUNUIVEIENSN Nylon 66: 11D 700 dtex/108F

Sample No. Thickness (mm)

1 2.10

2 2.05

3 2.15

4 2.10

5 2.00

Mean 2.08
S 0.0570
Variance 0.0033
Max 2.150
Min 2.000

v
Y o @

Ansaesdlednatianurundnlnanaly edluszdy Thick  Tanunun

11NN 0.47 Hadwa s W3 suMeufumM IS IMUAFHARMUUIUIINA1T19N 4.7

ANINN 4.7 MINAUUAFLARNNUIU (Fabric Thicknesses) [7]

Type Thickness (mm.) Thickness (in)

Thin <0.20 <0.0080
Medium 0.23 -0.48 0.0090 — 0.0180

Thick >0.47 >0.019

o 9 v Y Aa 9 '
msihwanmsnageuauvuvesdn llldan Matianumuimnn Ianueugu
R Y A 9 Y 9 ] VY Aa B} T Y Ax
aIrIUANLIUNT oA T ouaTRrUE e N IdF 1IN AN LA NUH I en 1 FNTA
~ A Vo Yy YA '
nugiimsdanguialdiosnindinuisni
4.2.2 HAMINATOUHINIHINEN (Fabric Weight)
v Y
NANMINATaUrNiMITnAAoaI1uuas wuMsudnanduaeluaou 66

4 ad 4 a 9 = 3’ o A = o 1 Y Ao
1035 470 AFNNE72 Waudun Yntinmagedn 1022.80 NTUABAITINAT LASKINONIIN

U

J

Yy v s Aad o A D} 2 v Y A VA o
idudeluaou 66 1Wes 700 WwFHNAnG108 Waudumn Hiwiindundeed 1413.70 nSusoA1319
v v I Y Y
was aanaaalunsen 4.8 @15199 4.9 naza1319h 4.10 Msdesiiedeiinnuihmiinuined

1526 very heavy weight (> 475 nfuaem1auns) aaaad 3 lumseh 4.11
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' I Y
A3 19N 4.8 Aunasimin

Y A 9 o 1
WINUAT (NTUNDANTTINUNNT)

Fenuiia Nylon 66: 470 dtex / 72F | Nylon 66 :700dtex/108F
(g/m?) (g/m?)
viwinn (g/m ?) 1022.80 1413.70
G]'li'l\i‘ﬁ 49 Nﬁﬂ1§ﬂﬂﬁ'ﬂﬂﬁyﬂ’iﬁﬂﬂgﬁ Nylon 66: L°1J65{470dtex /72 F
Sample No. Weight Weight
(g/100cm 2) (g/m?)
1 10.2770 1027.70
2 10.2371 1023.71
3 10.2152 1021.52
4 10.1908 1019.08
5 10.2178 1021.78
Mean 10.228 1022.8
S 0.032 3.20
Variance 0.001 10.30
Max 10.277 10277.70
Min 10.191 1019.10
13997 4.10 wamanageIMITAANEN Nylon 66 1183700 dtex/108T
No Weight Weight
(g/100cm 2) (g/m?)
1 14.1080 1410.80
2 14.0695 1406.95
3 14.1787 1417.87
4 14.1080 1410.80
5 14.2188 1421.88
Mean 14.070 1413.70
S 0.061 6.10
Variance 0.004 36.70
Max 14.219 1421.90
Min 14.070 1407.00
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v Y
M3190 4.11 MIMHUATHARA NI (Fabric Weigh) [7]

Type Weight ( g/m?) Weight ( 0z/yd?)
Very light weight <35 <1.0
Light weight” 70 - 100 2.0 - 3.0
Medium weight 170 - 240 50-175
Heavy weight 300 - 375 9.5 - 12.0
Very heavy weight >475 >15.0

4.2.3 HAMINATBUANNLINIENONAHNA

MNMInadeuauevieluidna it nonandudieluaou 66 1wos 470
Ad < A P’e { o o Al o Ay o
wENNE72 Waudun uazdnndnamdudieluasy 66 a3 700 FHnG 108 Waudus Taeld

] 9 v v
Lﬂ?’ﬂﬂ‘ﬂﬂﬁ@ﬂﬂ’JﬁJEJTJWTJﬂ@g]}Wﬁﬂ?i%ﬂﬁ@ﬂﬁﬂﬁﬁﬂLLﬁﬂQlU@HiN‘ﬁ 4.12 M599 4.13 1AZAITN

N4.14

MINN 4.12 #ANTIANINNVEIINN @O 100 LDIVOINII Nylon 66: 470 dtex /72F

U AMVEIINN AMVEIINN AMVIIINN
AUNTN Fdounans AUNE
(CFUANAT/I00DT) | (CEUANAT/100LLD7) (SHUALNAT/10044D )

1 26.80 28.25 26.90
2 27.00 28.25 27.00
3 26.80 28.3 26.90
4 27.00 28.35 27.00
5 27.00 28.35 26.90
6 26.95 28.35 27.00
7 26.90 28.30 27.00
8 26.90 28.35 26.95
9 26.95 28.30 27.00
10 27.00 28.30 27.00
Mean 26.930 28.310 26.965
S 0.0789 0.0394 0.0474
Variance 0.0062 0.0016 0.0023

73




A15197 4.12 #anNsIAAININEINIL @B 100 LLDIVOIYII Nylon 66: 470 dtex /72F (A0)

IUIU ANNYIIN ANNYIIN ANNYIIN
Y Y} o A Y} o
AUNU AF¥BUNA AUNAY
(HUANAT/100007) | (IBUALAT/1006D7) (SFUALLAT/1004LD7)
Max 27.00 28.350 27.00
Min 26.80 28.250 26.900

MINN 4.13 #ANTIANIANEINIAD 100 LDIVOIKIINylon 66:700dtex /108F

U AMUBIINN AMWIIINN AMWB1INN
AN FuFfounans AUNAY
(EUALNAT/10044D7) (CFUANAT/10044D7) (EUALNAT/100L4D7)
1 313 40 313
2 31.2 40 31.25
3 31.2 39.9 31.25
4 31.2 39.9 31.25
5 31.3 39.9 31.2
6 31.2 39.9 31.25
7 31.2 39.9 31.2
8 31.2 39.9 31.25
9 31.2 40 31.2
10 31.2 39.9 31.25
Mean 31.220 39.930 31.240
S 0.0422 0.0483 0.0316
Variance 0.0018 0.0023 0.0013
Max 31.300 40.000 31.3000
Min 31.200 39.900 31.200
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MINN 4.14 a31Uwan13IAAINMINEI1ININB 100 HDIVBIHI (cm./100 div.)

Spacer Fabrics Face loop Connecting Loop Back Loop
Loop length (cm./100 div.) (cm./100 div.) (cm./100 div.)
Nylon 66 470 dtex/72F 26.930 28.310 26.965
Nylon 66 700dtex/108F 31.220 39.930 31.240

4.2.4 HAMINATIUIUIUUDIVRINIINABHUIIANNEI (CPI, WPL.)

[ o 1 1 Y o Aan
i]1ﬂwaﬂ15W}ﬁaUmiuummuummmmmammmwmmaﬂammluum

k4
an o

Course 1A% Wale VUANONENTATIa03619819 1NN 1INAToUFINIT19N 4.15 A13199 4.16

HazA15199 4.17

A5 9% 4.15 WHANMSIAMTIUINLDIVBINIG CPL 1iaz WPL Nylon 66: 470 dtex /72F

U Course Wale Course Wale
(Cpi.) (Wpi) (Cpi.) (Wpi)
Face Face Back Back
1 38 23 38 23
2 38 23 38 23
3 38 23 38 23
4 38 23 38 23
5 38 23 38 23
Mean 38 23 38 23
S 38 23 38 23
Variance 0.0000 0.0000 0.0000 0.0000
Max 38 23 38 23
Min 38 23 38 23
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A15199 4.16 HAMITARISILILINIVBINIY CPL. 1@ WPL Nylon 66: 700 diex /108F
U Course Wale Course Wale
(Cpi.) (Wpi) (Cpi.) (Wpi)
Face Loop Face Loop Back Loop Back Loop
1 32 20 32 20
2 32 20 32 20
3 32 20 32 20
4 32 20 32 20
5 32 20 32 20
Mean 32 20 32 20
S 0.000 0.000 0.000 0.000
Variance 0.0000 0.0000 0.0000 0.0000
Max 32 20 32 20
Min 32 20 32 20

Q139N 4.17 WANMIIAMTIUIULDIVDINI CPL 1Ay WPL Adnauia

Spacer Fabrics Course Wale Course Wale
Course &Wale (Cpi.) (Wpi) (Cpi.) (Wpi)
Face Loop Face Loop Back Loop Back Loop
Nylon 66 470 dtex/72F 38 23 38 23
Nylon 66 700dtex/108F 32 20 32 20

4.2.5 wamsmaanmmwﬁau‘;amaaﬁuﬁﬁmmé‘fumg (Bursting Strength Tester )

MNMsnadoy u “llilw°I/°]"If‘l'li‘1/lﬂa’ENLLN'UEJNUlﬂ’E)ZLLWiMlﬂ‘;@ﬂﬂﬂﬁﬂﬂllﬁﬂﬁﬂuﬁ

9 A a = A 9 A a A A [ a
A1ZIAn MDA 8.242 111 5282 NiEA00N 15.905 Uadwas NusIAY 1454.326 nlatham

[ Y v 9
(KPA) 90317 4.6 MFudiodeaiiumsnadous uiul su

Y Ao ¥y v & JY A o
ﬁqﬂwamsmamwmaﬂﬂmmumﬂmﬁawummmmaummwumamwmm

wnnndndnanag 1 ligunsarimsnaaeylddienmsnaaeuiiuy Bursting Strength

76




E2

4.6 FUMAMUMINATOD Bursting  Strength

=).

71

r=|
4.2.6 NAMSNATOUANNUTWIINUAABNIIAG (Tensile Strength )

. Y . 9 Y
Wan13NAaol Tensile Strength NNATULUIUBDY (Course wise) VOINUM "lﬂwa
. r 4 r 4 r Y 4
Msnaaauadaadly 913197 4.18 A15197 4.19 A15199 4.20 A13199 4.21 1AZA1T190 4.22 FAN
Y 4 a g 4 { a Aa o { o 4 a
fnandudienns 470 Ednng Nuusaaaldn 4.42 dlaiadu AMndnandudewos 700 1A%

3 o YA a A o P . Yy 9 Ao Yy Y
NG NULTIATAN 4.83 DIATIEU NAULUITY (Wale wise) VOIHUA ANdpandudie
o aAad o = Y YA Ay A o Y Ao Yy Y s ad o =
105 470 RTINS NULTIAIAN 1.55 D 1atiadu ANonINFUMeILD3700 AFNNY NULTIA

14901.93 Alaidu
Y Ao Y Y Y Aa ' ' =< 9y " Y Ao Y Y ¥ Ax
Mndnaedumeniivina laninaznuaenssas lageaninfndnarodudend
< 1 Y = Y 1 9 A A9 9 = o

VINARNNNUAZN NN ULUIUBUNULTIAL TAAN N E T Ui TnTaadafed v
Y o A o FY A =® A Y 1 o Y 9 = 9 1 v
Adnzadoennmeduuuiguluvazgnataldaniumueui liusdiumsaaiesning

uaas13lugii 4.7 wazmaruan n Manadaed Tensile

M13199 4.18 1WSeuiieunanmsnaaey ANRAY Tensile Strength AU course AL Wale

Spacer Fabric Nylon 66 470T-72F Nylon 66 700T-108F
(kN) (kN)
Tensile Strength (course wise) 4.417 4.835
Tensile Strength (Wale wise) 1.553 1.935
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Tensile Strength

B Nylon 66 : 470dtex/72F ™ Nylon 66:700dtex/108F

4.835

1.235

Course wise (kN) Wale wis (kN)

A Y Ao Yy v Y
gﬂ‘ﬂ 4.7 ﬂﬁ']’l/‘lWaﬂ'ﬁﬂﬂﬁﬂﬂﬂ'mﬂﬂﬁ]'lmﬁuﬂ']ﬂ 2 YUIALUDTANY

M13199 4.19 HAMINATOUNIILUIUBUUBIANUAN (Course wise) Nylon 66: 470T — 72F

Gﬁ’u%ﬂﬁﬂﬂ Fm Rm ReH
(kN) (N/ mm?) (N/mm?)
1 4.78 56 56
2 4.273 50 50
3 4.601 54 54
4 3.531 41 39
5 4.593 54 54
6 3.975 47 46
7 4.33 51 50
8 4.49 53 53
9 4.444 52 52
10 5.154 61 60
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M13199 4.19 HAMINATDUNIUIUBUVBINURN (Course wise) Nylon 66: 470T — 72F (#10)

G]Q;Iu%ﬂﬁﬂﬂ Fm Rm ReH
(kN) (N/ mm?) (N/mm?)
Mean 4.4171 51.90 51.40
S 0.4415 5.343 5.758
Variance 0.1949 28.544 33.156
Max 5.1540 61.00 60.00
Min 3.5310 41.00 39.00

M13191 4.20 HAMINATDUNIUITUVBIHUEN (Wale wise) Nylon 66: 470 dtex/72F

“T;’lmﬂﬁ’ém Fm Rm ReH
(kKN) (N/ mm?) (N/mm?)

1 1.461 17 17

2 1.827 21 21

3 2.022 24 23

4 1.503 18 17

5 1.503 18 17

6 1.537 18 18

7 1.343 16 15

8 1.431 17 16

9 1.358 16 16

10 1.553 18 18
Mean 1.5538 18.30 17.80
S 0.2123 2.452 2.440
Variance 0.0451 6.011 5.956
Max 2.0220 24.00 23.00
Min 1.3430 16.00 15.00
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M13190 4.21 HAMINAADUNIUIUBUVBIHUFN (Course wise) Nylon66: 700 dtex/ 108F

Gﬁuwﬂaau Fm Rm ReH
(kN) (N/ mm?) (N/mm?)

1 6.024 60 60

2 4.946 49 43

3 4.608 46 46

4 4.475 45 44

5 4.433 44 44

6 3.937 39 39

7 5.169 52 51

8 5.497 55 54

9 4.788 48 47

10 4.48 43 43
Mean 4.8357 48.10 47.100
StDev. 0.6012 6.190 6.226
Variance 0.3615 38.322 38.767
Max 6.0240 60.000 60.000
Min 3.9370 39.000 39.000

A13199 4.22 HAMINATDUNIUITUVBIHUAN (Wale wise) Nylon66: 700 dtex /108F

"IQ;IU‘V]@E‘T’O‘]J Fm Rm ReH
(kN) (N/ mm?) (N/mm?)
1 2.102 21 21
2 2.136 21 21
3 1915 19 19
4 2.327 23 23
5 1.831 18 18
6 1.755 18 17
7 1.877 19 18
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M13190 4.22 HAMINATDUNIUUITUUBIAUAN (Wale wise) Nylon66: 700 dtex /108F (#10)

G]Q;Iu%ﬂﬁﬂﬂ Fm Rm ReH
(kN) (N/ mm?) (N/mm?)
8 1.953 20 19
9 1.751 18 17
10 1.705 17 16
Mean 1.9352 19.400 18.900
S 0.1989 1.838 2.183
Variance 0.0396 3.378 4.767
Max 2.3270 23.000 23.000
Min 1.7050 17.000 16.000

a 4 {
M3 AAT1ZHNIINMINATOU Tensile Strength N19AU Courses wise gﬂﬁ 4.8 91N
VAN~ 1 A Qy =K 9 A o 1 9 v o J 1
ﬂiT’N!Lﬁﬂ\‘icl?‘im'u’N DB UNATDUYNLUIIAINIISYAAIDDNDY NG UASANUTAUNUTISHIN
v = o 1 Ap 1 Ay Y sy A = A
mmmuuazmmmiﬂngﬂuﬁﬂmuw”lummﬁuﬂ‘iM%LﬂumuTmeaﬂ HAZINBNAggAN

Y g ' v Ao . Y = A o
mﬂ’f]ummﬂuﬂﬂmﬂ?mLﬂuij,Nq{vlﬂjﬁﬂ%uﬂﬂﬁﬂﬂ%‘Vluulﬂﬂ’e)u‘i/lﬁ]xelnﬂﬁi’e)uﬂﬂﬂ@ﬂmﬂﬂu

g

81



719 4.8 n31MMINAGDY Tensile Strength

4.2.7 WaMsnA@RUANUANIMTING MNINAIFIU EN 388:2004
4
NIRAMINATOUABNAINTANIADIA10619AIWNIATTIU EN  388:2004 |Awa
3 . . . ) ,
msnageuawaailuminei 423 15199 4.24 naza13190 4.25 1Hua1319A AT 5IUNS

=
nagaoUU
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M13199 4.23 wamsnaaeU FeuilA Nylon 66: 470 dtex/72F

Testing Result Combine/Separate Failed
Test Item (s) Test Item(s)
Abrasion resistance of Raw Material Level 4 (SO1) -
Blade cut resistance of Raw Material Level 3 (SO1) -
Tear resistance of Raw Material Level 4 (SO1) -
Puncture resistance of Raw Material Level 4 (SO1) -

M13199 4.24 wamMsnATeUAENANA Nylon 66: 700 dtex / 108F

Testing Result Combine/Separate Failed
Test Item (s) Test Item(s)
Abrasion resistance of Raw Material Level 4 (SO1) -
Blade cut resistance of Raw Material Level 4 (SO1) -
Tear resistance of Raw Material Level 4 (SO1) -
Puncture resistance of Raw Material Level 4 (SO1) -

M13190 4.25 IZAUAINIATFIUMINATO

Performance Level

Test Item

Abrasion Resistance (NF EN 388:2004 §6.1) <100 | 100 500 2000 | 8000 | ---

Number of cycles (minimum)

Blade Cut Resistance (NF EN 388:2004 §6.2 <1.2 1.2 2.5 5.0 10.0 | 20.0

Index (I) (minimum)

Tear Resistance (NF EN 388:2004 §6.3 <10 10 25 50 75 ---

Force (N) (minimum)

Puncture Resistance (NF EN388:2004 §6.4 <20 20 60 100 | 150 | ---

Force (N) (minimum)
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Y
Y

HENSNATO LA NENULANITDI8106190 101755 1U EN 388:2004 lAmanIs

9
ﬂﬂﬁﬂﬂﬁiﬁﬂ’nﬁﬂﬁﬂuﬁﬂﬂﬁ“ﬁﬂg (Abrasion Resistance) FANINNI1 8000 59U AINNUAINUDY

v 9

Tuszau 4 szAUFIgA AUAINUABNITLIA (Blade Cut Resistance) Anndndeidudie luaou

4 Y A A 1 1 1A Y Y Ao Y Yy 9
66: 1105470 dtex/72F Ulﬂﬂ'llﬂﬂfl‘ﬂ 6.5ﬂ'lﬂ’J'lﬂJﬂ\?Tluﬁ@ﬂ'ﬁU'lﬂﬂgﬂigﬂﬂ 3 AINDNAULTUAY

[

4 1 { { 1 1 1A
luaou  66: 1we3 700dtex/108F lAAun@sN 10.2 AIANAINUABNTUIABGNITZAY 4 AN
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Performance Level |

® Nylon66:470T-72F  ® Nylon66:700T-108F = High Performance Level

Abrasion resistance Blade cut resistance Tear resistance Puncture resistance
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asilwamsnaaes
Fuae Nylon66:470T — 72F Nylon66:700T-108F

< Y 9
ANUUUILTUTUAY

Strength (N) 39.76 59.45
Tenacity (cN/dtex) 8.52 8.30
Elongation (%) 24.60 24.10

a ¢ 9 v v @
ﬂ1§’Jlﬂi1$W!ﬁu18@38ﬂaﬁl\‘]ﬂaﬂiiﬁu

Anaaamuanadule N3InNaN N3INAY
AMwauedule ARIETATIRTATIRR AT U1
anuTadule (luasou) 109 - 112 143 — 165
Aon Nylon66:470T — 72F Nylon66:700T-108F
ANV U (Thickness) (mm.) 1.812 2.080

NN (Weight)( g/m?) 1022.80 1413.70



<3 = .
ANLLULTINI(Tensile strength)

Y v
W10

Course wise (kN)

Wale wise  (kN)

4.417

1.553

Nylon66:470T — 72F

4.835
1.935

Nylon66:700T-108F

NINATDUNINTIIU EN 388:2004

ANUAINUABNITAY (301) >8000 Cycles (4) >8000 Cycles (4)
(Abrasion Resistance)

ANUAINUADMTLIA (ATH) 65 (3) 102 (4)
(Blade cut resistance)

ANUAINUADUTIANUIA (HIAU)  >200N (4) >200 N (4)
(Tear resistance)

ANUAINUABNTIZNE] (UIFY) >250 N (4) >250 N (4)

(Puncture resistance)
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NYLON-66 YARN QUALITY REPORT BY QA (TEXTILE "~

Qowmt Ot Ol | Oty @ SO0\ DTSV NRQET MO [0e ey
Negeta ), 2, 8, 0 [ [ (AU T8 sl | g masken| F.-w:w}( ______ !
Huidy: 554, Tp 00'C [ S BT S Aesine | e | Ot | oo A
Nt Ol O e K i y P poces conl W W ) ] 4
Qudlty kel v o i DECITEX Y Slm}‘h Tonadly Elnngalm B R 8 {ONValue| Fatyam | Uster RECHECK
Ok | oK i Merdry| WHOR | (M) |(Nites) (%) | (R | (W) | () (Nomberb] oo | Hal(h) Momah) O | Strgh | Teely Eorgaon 55 ‘Cﬂvwm
AN A9 ] 160 I RE R R R !‘
1612 454 | 4667 | 980 | 883 | 4 | 119 | 028 | 603 | W8
{613 452 | 4685 | % | B4 | M4 | 120 0O | 6% | 207

/s AR T AR TR TR TR T
el e | @ | w e ws | ne | o | 6s | e | |

g |
1614 M4 | 67 | 090 | 85 L My LMy L0276l L Mg 1
|

5 1617 M1 | 4610 | N% | 849 | NG 120 019 | 68 |
'\ f618 468 | %67 | 400 | B | I D ) 09 | 60 | M |

i i
| 1619 456 | 0 | 1 4w My | 120 | 0% | 609 W9 | | [ \
‘ 10110 458 | 467 | 05 | 4T | M2 LML 08 L6 W4 | | -
\ ' |

}
‘ |
: | i
|

| | |
Ao | 4456 4668 | 2076 | 852 6 | 119 | 025 613 206 ’
STD | 0307 0377 0477 0038 | 025 | 005 | 0.060 | 0.060 | 0.9
GV | 0069 001 | 0.446| 0038 | 101 | 038 24113 0879 | 1.063
Max | 4461 4677|4003 | 838 251 | 120 | 03 | 625 | 209
Min | 451 | 4663 | 3949 | 847 | 242 | 119 | 048 | 605 | 202
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NYLON-66 YARN QUALITY REPORT BY QA (TEXTILL

(-QAD24-R

O Stnt  QPodchage  ( Wyprg  (fwie ) STD QATESTN=10REQUESTBYMLON G g2
MmeN@‘UZ 0 s [ aoraam [ ATOVSB4TE [ OOT{aA7 gl) (T gt SONGER A0 { Rupt yw
Hunidil 504RH, Temp: 20°C [ 0728 [ 4nnfa64761 [ S8ST-138-784 Borig416E Prressine Ohnine UFnatime | by JA 06 _/ Y
Note (ualy O of NOK mak by Y process cntl A i
wi ] el DEOTEK | Sveh  Teuiy non| ESL - DR B () CFdle st | Ut RECHECK
ool || ‘Aherdry WithOR | (N) | (cNiatex)| [t [%)i () | (6 | Cest) | Pim) | () Half[%)inmaI["M Declex~[Strength| Tenecy (Eongaton| 88 | Ve
UN| 53 | 1511 o7 | 0| 60w | e | B2 [ nel0m 680 ) W7 | uB | M
152 e | 70 | e | el | M3 | Myl 0t 6e | W7 | AW | 5
1513 o0 | 7t | sase | e | M0 |19 0 [ 685 A4 | 6% | 5%
1514 69 | 76 | TS| 8% | 20 |7l o0m |68 A7 | N8| R
f5[5 o9 | 769 [ s [ x| A1 [ 09 om [706] M4 | A7 | 5%
| 15/6 s | 700 | s | s | ;e ol o '695 U7 | 18 | 56
| 1811 G| Mo | s T e | By [ ne oo | 60| M3 | em |
, wl oo | 76 | o | om | 30 o o W | am | s '
| 1519 EE R isss TR .
| 15110 a0 | 77 | 50 | 83 | g | gl om us | B | 8m |
‘ .
' 1
| |
|
| |
| | ] |
| | | | |
| | I | !
i fmsstet :
| L
| ‘ |
I
‘ |
Avg | 6850 | 7162 | 5045 | 830 | 241 19 006 | 685 246 2023 | 58
STD| 1760 | 1993 | 0467 0,082 | 0.451 10,000 0.072 |0.406) 050 | 1678 | 0.421
CVY% | 0257 | 0.278 | 0.819 | 0983 | 1874 |0.758 141407 1,554 0609 | 8.9 | 2071
Max 6879| 7189 | 6047 | 847 | 252 120 048 706 U7 2349 | 605 |
Min | 6819 | 7426 | 5871 | 849 | 285 117 000 |666) 243 1744 | 568
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fla  dawfif meuwde(fu)rasAus
uanuLa eladne - Ny66 -470T-72F Wale
auradiugrate : 5cm. x 25 cm.

Suil

wanluddnacing
2Aflaei : nylon 66

Huit 1 iy 2 fudt 3
Fm [ Xé) kN. Fm [, 377 kN. Em 9.027 kN.
Rm [F N/mm: | Rm 7] N/mmz Rm DLp N/mme
ReH { 2 N/mm? ReH 2 N/mm? ReH 2 5 N/mm?
% % %
dluil 4 Hufl 5 flufl 6
Fm ).56% kN. Fm /563 kN Fm | 527 KN
Rm (b N/mm: | Rm (8 N/mm? Rm {5 N/mm?
ReH [ E N/mm? ReH f 7 N/mm? ReH 18 N/mm?
% % %
fuil 7 Huit 8 Huit 9
Fm [ 54y kN. Fm A% kN Fm [.258 KN
Rm [é N/mmz | Rm (F N/mme Rm (6 N/mme
ReH (5 N/mme | ReH /b N/mm: | ReH {6 N/mm?
% % %
#iudl 10 Huit 11 duf 12
Fm | 959 KN. Fm kN. Fm kN.
Rm ’ 8 N/mm? Rm N/mm2 Rm N/mm?
ReH {3 N/mmz | ReH N/mm ReH N/mm?

%

%

%
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dia : daufid  veuwae(uau)aasfusdh

uunuLaY éaaene - Ny66 -700T-108F Courses

auradiudrathe - 5cm. x 25 cm.

Sui

wwatudedracing
2a¢d" : nylon 66

At 1 Hluil 2 fludd 3
Fm L.09n kN. Fm 4,936 kN Fm 4. 683 kN.
Rm EO© - Nimme Rm 49 N/mm? Rm 46 N/mm?
ReH 60 Nmm: | ReH _ 43  Nmm* | ReH 46 Nmme
% % %
fluil 4 fuit 5 Hduil 6
Fm /p, 475 kN Fm 4. 43% kN Fm % 9%+ kN
Rm #5 N/mm? Rm 4 N/mm? Rm i i N/mm?
ReH 4 Nmm: | ReH 4% N/mm* | ReH . N/mm?
% % %
iuil 7 fiudi 8 fiuit 9
Fm 5. 4 kN. Fm 5492 kN Fm 4798 KN
Rm o8 N/mm | Rm 55 N/mm? Rm 43 Nimm
ReH 9/ Nmmt | ReH 54 N/mm: | ReH “272  Nimm
% % %
Huf 10 diud 11 dudt 12
Fm il ki kN. Fm kN. Fm KN.
Rm & 72 N/mm? Rm N/mm? Rm N/mm?
ReH 43 N/mm? ReH N/mm? ReH N/mm?
% % %
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fla : fnanufid  mowwnde(fu)uaefiush Suit \r/u;/o

e éhathe | Ny66 -700T-108F Wale wwaitudedinating
avadiuéiathe : 5cm. x 25 cm, 2flasdn : nylon 66
Hudi 1 Hui 2 Hiudl 3
Fm 7, |02 kN. Fm 0,134 kN. Fm Lq15 kN.
Rm 2 N/mm? Rm 24 N/mm? Rm 9 N/mm?
ReH 2! Nimme | ReH 21 Nmm | ReH (9 Nimme
% % %
nﬁgg % Hluil 5 Hiuil 6
Fm Z. kN. Fm [.33] kN. Fm LK kN.

Rm 75 Nfmme | Rm Nimm: | Rm P N/mm?

/8
ReH 23 N/mm: | ReH L N/mm: | ReH 7+ Nimme

% % %
fiuit 7 4iuil 8 fiud 9
Fm _[,872 kN. Fm 95% . Fm .75/ N
Rm 1] N/mmz | Rm 00  Njmme Rm {3 N/mm?
ReH 19 N/mm: | ReH |9 N/mm: | ReH (7 Nimm:
% % %
diuit 10 diudt 11 iyl 12
Fm [ 705 kN Fm kN. Fm kN.
Rm /7 N/mm? Rm N/mm? Rm N/mm?
ReH (6 Nimme | ReH Nimme | ReH N/mme
% % %
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lusisnumamsnagey BS EN 388

Report No.: 06506-10

TEST REPORT

November 29, 2010

: Page 1/3
APPLICANT:
Wattanaporn meesaeng
MR. WATTANAPORN MEESAENG
DEPT: KNITTING
216 M. 5 SUWANNASORN RD. NONTREE
KABINEUREE PRAJEENBUREE 25110
Test(s) EN 388 TESTS Product Category :  -- Product Type: -
requested :
Sample description: -
Style / Article no. Three-dimension Fabric: Ny Buyer Do
470T-72F HT
Ref no. Nylon 470T-72F HT Exported to .
Order no. - Date of receipt of 1 Nov 22 2010
application form
Date of receipt of : Nov 22, 2010
sample
Supplier - Testing period ¢ November 22, 2010 -
November 29, 2010
Number of sample(s) 4 PIECES OF RAW Service required . REGULAR
MATERIALS
1. Conclusion:
| 5 Failed
. Combine | Separate
Testing Result Test Item(s) It::?(; ;
"Abrasion resistance of Raw Material Level 4 (501) Es
Blade cut resistance of Raw Material Level 3 (S01) ---
Tear resistance of Raw Material Level 4 (S01) =
Puncture resistance of Raw Material Level 4 (S01) -

The abrasion, tear and puncture resistances all got level 4; the blade cut resistance got level 3,

Approved by

L

5/

el Ay
A - B

Y,

John Cheung Fai Cheong
Assistant Laboratory Supervisor
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CTC

’ A
Asia
Room 1801-2, TOWER B, REGENT CENTRE,
63 WO Y| HOP ROAD, KWAI CHUNG,
NEW TERRITORIES, HONG KONG

TEL: (852) 2429 7022 FAX: (852) 2429 7266
ctcasia@ctegroupe.com

TEST REPORT

Report No.: 06506-10

APPLICANT:

Wattanaporn meesaeng

November 29, 2010

Page 1/3

MR. WATTANAPORN MEESAENG

DEPT: KNITTING

216 M. 5 SUWANNASORN RD. NONTREE
KABINBUREE PRAJEENBUREE 25110

Test(s) EN 388 TESTS Product Category: -
requested :
Sample description: -
Style / Article no. :  Three-dimension Fabric: Ny Buyer
470T-72F HT
Ref no. : Nylon 470T-72F HT Exported to
Order no. . Date of receipt of

application form
Date of receipt of
sample

Product Type: -

Nov 22, 2010

Nov 22, 2010

Supplier ¥ = Testing period November 22, 2010 —
November 29, 2010
Number of sample(s) : 4 PIECES OF RAW Service required REGULAR
MATERIALS
1. Conclusion:
; Failed
Testing Result Con]rbme e irli Test

est ltem(s) ltem(s)
Abrasion resistance of Raw Material Level 4 (S01)
Blade cut resistance of Raw Material Level 3 (S01) -
Tear resistance of Raw Material Level 4 (S01) ---
Puncture resistance of Raw Material Level 4 (S01)

The abrasion, tear and puncture resistances all got level 4; the blade cut resistance got level 3.

Approved by

Original signed

John Cheung Fai Cheong
Assistant Laboratory Supervisor

The report is issued by CTC Asia Lid. under its General Conditions printed overleaf. The Results shown in this report refer only to the sample(s)
tested. Except by special arrangement, the test items will not be retained by CTC Asia Ltd. for more than 2 months.
The test report shall not be reproduced, except in full, without the written approval of the testing laboratory.
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CTC
R T TEST REPORT

Asia

RW #’g‘ﬁﬁ;ﬁﬁﬁﬁ&ﬁgﬂﬁ Report No.: 06506-10 November 29, 2010

NEW TERRITORIES, HONG KONG
TEL: {852} 2429 7022 FAX: (B52) 2429 7266 Page 2/3

cteasiactegroupe com

APPLICANT:
Wattanaporn meesaeng

2. Label(s) on the sample(s):

Samplej{s) 1D Size Style/Art. No. Sub-zamplejs)] Component{s) Colour
(01) i - Three-dimension Fabric: Ny 470T-F2F HT  (a) Raw Material White
{01) ii - Three-dimension Fabric: Ny 4T0T-F2F HT  (a) Raw Material White
{01) i - Three-dimension Fabric: Ny 470T-F2F HT (&) Raw Material White
(01) v - Three-dimension Fabric: Ny 470T-72F HT (&) Raw Material White

Remarks: {1) 1D Is used for idenification In which the numbers of sample recelved are of the same aricie, ref. no., colour, ic.

3. Sample(s) description assigned by laboratory:
Test item Sample(s) Combine / Separate sub-sample(s)
(501} (01 )-i+ii+iii {a)

The report is issued by CTC Asia Ltd. wnder its General Conditions printed overeaf. The Results shown in this report refer only to the sample(s)
tested. Except by special arrangement, the test sems wil not be retained by CTC Asia Ltd. for more than 2 months.
The test report shall not be reproduced, except n full, without the written approval of the testing laboratory.
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CTC

- &
Asia
Room 1801-2, TOWER B, REGENT CENTRE,
63 WO ¥ HOP ROAD, KWAI CHUNG,
NEW TERRITORIES, HONG KONG

TEST REPORT

Report No.: 06506-10

November 29, 2010

TEL: {852) 2429 T022 FAX: [B52) 2429 T266 Page 3/3
cteasiaictegroupe.com
APPLICANT:
Wattanaporn meesaeng
4. Test Results :
TEST METHOD TES{‘E'ET]‘{SJ" Requirsment PIF
1 Abrasion resistance of Raw Material™
(HF EN 388:2004 §6.1)
Lowest value of four tests - =8,000 — -—
Performance Level : 4 - -—
2 Blade cut resistance of Raw Material® Index (1]
(HMF EN 3588:2004 §6.2) !
Sequence Test Test
1 2
1 92 7.7 -
2 8.6 5.5 -
3 8.6 6.6 -
4 92 6.4 -
5 10.5 6.4 -
Average (I; 93 6.5 -—
Lowest average value (1) : 6.5 - -—
Performance Level : 3 - -—
3 Tear resistance of Raw Material®
(NF EN 388:2004 §6.3)
Lowest value of four tests (M): =200 -— —
Performance Level - 4 - -—
4 Puncture resistance of Raw Material®
(HMF EN 388:2004 §6.4)
Lowest value of four tests (M): =250 — —
Performance Level : 4 - -—
*Table of Performance Level for Glove
Performance Level
Test ltem TEci 1 3 3 3 3
Abrasion Res!sya_nce (MF EN 388:2004 §6.1) =100 100 500 2000 8000 .
Mumber of gycles {minimuwm}
E(I:.:Eﬁllf:mu;iii:;slance (HF EN 388:2004 §6.2) <12 12 55 50 100 50.0
Tear Resistance (HF EN 388:2004 §6.3) <10 10 75 50 75 .
Force (M) (manimasm)
Eu{]-:ecrmifnﬁiﬁfﬁtance (NF EN 388:2004 §6.4) =20 70 &0 100 150 .

™ Performance level 0 means the glove falls below the minimum performance level for the given indvidual hazard.

- End of report -

The report is issued by CTC Asia Ltd. under its General Conditions printed overeaf. The Results shown in this report refer only to the sampleis)

tested. Except by special amangement, the test fems will not be retained by CTC Asia Ltd. for more than 2 months.

The test report shall not be reproduced, except in full, without the wntten approval of the testing [aboratory.
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C T C TEST REPORT

Report No.: 06507-10 November 29, 2010

Page 1/3

APPLICANT:
Wattanaporn meesaeng

MR. WATTANAPORN MEESAENG

DEPT: KNITTING

216 M. 5 SUWANNASORN RD. NONTREE
KABINBUREE PRAJEENBUREE 25110

Test(s) EN 388 TESTS Product Category : - Product Type: -
requested :
Sample description: --
Style / Article no. :  Three-dimension Fabric: Ny Buyer H
700T-102F HT
Ref no. 1 Nylon 700T-102F HT Exported to P
Order no. Do Date of receipt of 1 Nov 22, 2010
application form
Date of receipt of : Nov 22,2010
sample
Supplier T Testing period : November 22, 2010 -
November 29, 2010
Number of sample(s) : 4 PIECES OF RAW Service required : REGULAR
MATERIALS
1. Conclusion:
s Failed
Combine / Separate
Testing Result Test It em(ia} ; Test
tem(s)
Abrasion resistance of Raw Material Level 4 (S01) -
Blade cut resistance of Raw Material Level 4 (S01) -
Tear resistance of Raw Material Level 4 (S01) -
| Puncture resistance of Raw Material Level 4 (S01) =

The abrasion, blade cut, tear and puncture resistances all got level 4.

Approved by

John Cheung Fai Cheong
Assistant Laboratory Supervisor
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TEST REPORT

Report No.: 06507-10

APPLICANT:

November 29, 2010

Page 1/3

Wattanaporn meesaeng

MR. WATTANAPORN MEESAENG

DEPT: KNITTING

216 M. 5 SUWANNASORN RD. NONTREE
KABINBUREE PRAJEENBUREE 25110

Test(s) EN 388 TESTS Product Category : - Product Type: --
requested :
Sample description: --
Style / Article no. Three-dimension Fabric: Ny Buyer -
700T-102F HT

Ref no. Nylon 700T-102F HT Exported to -
Order no. -- Date of receipt of Nov 22, 2010

application form

Date of receipt of Nov 22, 2010

sample
Supplier -- Testing period November 22, 2010 -

November 29, 2010
Number of sample(s) 4 PIECES OF RAW Service required REGULAR
MATERIALS
1. Conclusion:
= Failed
Testing Result Comelne { Separate Test
est Item(s) It
em(s)

Abrasion resistance of Raw Material Level 4 (S01)
Blade cut resistance of Raw Material Level 4 (S01) -
Tear resistance of Raw Material Level 4 (S01)
Puncture resistance of Raw Material Level 4 (S01)

The abrasion, blade cut, tear and puncture resistances all got level 4.

Approved by

Original signed

John Cheung Fai Cheong
Assistant Laboratory Supervisor

The report is issued by CTC Asia Ltd under its General Conditions printed overleaf. The Results shown in this report refer only to the sample(s)
tested. Except by special arangement, the test items will not be retained by CTC Asia Ltd. for more than 2 months.
The test report shall not be reproduced, except in full, without the written approval of the testing laboratory.
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63 WO YI HOP ROAD, KWAI CHUNG,
NEW TERRITORIES, HONG KONG
TEL: (852) 2429 7022 FAX: (852) 2429 7266 page 2/3
ctcasia@ctcgroupe.com

APPLICANT:
Wattanaporn meesaeng

2. Label(s) on the sample(s):

Sample(s) ID Size Style/Art. No. Sub-sample(s) Component(s) Colour
(01) i - Three-dimension Fabric: Ny 700T-102F HT (a) Raw Material White
(01) ii - Three-dimension Fabric: Ny 700T-102F HT  (a) Raw Material White
(01) i -- Three-dimension Fabric: Ny 700T-102F HT  (a) Raw Material White
(01) v - Three-dimension Fabric: Ny 700T-102F HT  (a) Raw Material White

Remarks: (1) ID is used for identification in which the numbers of sample received are of the same article, ref. no., colour, etc.

3. Sample(s) description assignhed by laboratory:
Test item Sample(s) Combine / Separate sub-sample(s)
(s01) (01)-i+ii+iii (a)

The report is issued by CTC Asia Ltd. under its General Conditions printed overleaf. The Results shown in this report refer only to the sample(s)
tested. Except by special arrangement, the test items will not be retained by CTC Asia Ltd. for more than 2 months.
The test report shall not be reproduced, except in full, without the written approval of the testing laboratory.
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APPLICANT:
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4. Test Results :
TEST METHOD Tes(ts'éi'?(s) Requirement PIF
1 Abrasion resistance of Raw Material®
(NF EN 388:2004 §6.1)
Lowest value of four tests : >8,000 - ---
Performance Level : 4 - -
2 Blade cut resistance of Raw Material* Index (1)
(NF EN 388:2004 §6.2)
Sequence Test Test
1 2
1 16.6 10.6 -
2 14.7 10.0 -
3 16.4 9.6 -
4 15.4 10.0 -
5 15.2 11.0 -
Average (I): 15.6 10.2 -
Lowest average value (1) : 10.2 - ---
Performance Level : 4 -—- -
3 Tear resistance of Raw Material”
(NF EN 388:2004 §6.3)
Lowest value of four tests (N): >200 - -
Performance Level : 4 - -
4 Puncture resistance of Raw Material®
(NF EN 388:2004 §6.4)
Lowest value of four tests (N): >250 — -
Performance Level : 4 -—- ---
#Table of Performance Level for Glove
Performance Level
Test Item ki 1 2 3 2 5
Abrasion Resistance (NF EN 388:2004 §6.1) <100 100 500 2000 8000
Number of cycles (minimum)
Blade Cut Resistance (NF EN 388:2004 §6.2) <12 1.2 25 5.0 10.0 20.0
Index (1) (minimum) i i : i ) '
Tear Resistance (NF EN 388:2004 §6.3) <10 10 25 50 75 .
Force (N) (minimum)
Puncture Resistance (NF EN 388:2004 §6.4
Force (N) (minimum) { s <20 20 60 100 130 -

F Performance level 0 means the glove falls below the minimum performance level for the given individual hazard

- End of report -

The report is issued by CTC Asia Ltd. under its General Conditions printed overleaf. The Results shown in this report refer only to the sample(s)

tested. Except by special arrangement, the test items will not be retained by CTC Asia Ltd. for more than 2 months.
The test report shall not be reproduced, except in full, without the written approval of the testing laboratory.
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(ﬂ% Designation: D 1777 — 96 (Reapproved 2002)
N l.lll

An American Mational Standard

INTERNATIONAL
Standard Test Method for
Thickness of Textile Materials’
This standard 15 1ssued under the fized designation D 1777; the oumber immediately following the desigmation mdicates the year of
original adoption or, In the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval A
supersenpt epstlon (€) indicates an editonal change since the last revision or reapproval.

1. Scope TEX-PAC?

1.1 This test method covers the measurement of the thick-
ness of most textile materials.

1.2 This test method applies to most fabrics including
woven fabrics, air bag fabrics, blankets. napped fabrics. knitted
fabrics. layered fabrics, and pile fabrics. The fabrics may be
untreated, heavily sized, coated. resin-treated. or otherwise
treated. Instructions are provided for testing thickness, except
as provided for in another standard such as listed in Section 2.

1.3 The values stated in SI units are to be regarded as the
standard. The values stated in mnch-pound may be approximate.

1.4 This standard does not purport to address all of the
safety concerns, if amy, associated with its use. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and determine the applica-
bility af regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards:

D 123 Terminology Relating to Textiles?

D 374 Test Methods for Thickness of Solid Electrical Insu-
lation®

D 418 Test Methods for Testing Pile Yamn Floor Covering
Construction®

D 461 Test Methods for Felt®

D 579 Specification for Greige Woven Glass Fabrics?

D 1776 Practice for Conditioning Textiles for Testing”

D 2475 Specification for Wool Felt?

D 2904 Practice for Interlaboratory Testing of a Textile Test
Method That Produces Normally Distributed Data®

D 2906 Practice for Statements on Precision and Bias for
Textiles®

D 3218 Specification for Polyclefin Monofilaments®

2.2 ASTM Adjuncts:

! This test method is under the jurisdiction of ASTM Committee D13 on Textiles
and is the direct responsibility of Subcommittee D13.59 on Fabne Test Methods,
General.

Current edifion approved Feb. 10, 1996. Published Apnil 1996, Originally
published as I 1777 — 60 T to replace in part D 39 — 39, Discontinued 1n November
1995 and remstated as D 1777 - 96.

* Annual Book of ASTM Standardz, Vol 07.01.

3. Terminology

3.1 Defimtions—For definitions of other textile terms used
i this test method, see Terminology D 123.

3.2 Definitions af Terms Specific to This Standard-

3.2.1 cross-machine direction, CD, n—the direction in the
plane of the fabric perpendicular to the direction of manufac-
ture.

3.2.1.1 Discussion—This term 1s used to refer to the direc-
tion analogous to coursewise or filling direction 1n knitted or
woven fabrics. respectively.

3.2.2 machine direction, MD, n—the direction 1 the plane
of the fabric parallel to the direction of manufacture.

3.2.2.1 Discussion—This term 1s used to refer to the direc-
tion analogous to walewise or warp direction in kmitted or
woven fabrics. respectively.

3.2.3 pressure, n—the force exerted to a surface per unmit
area.

3.2.3.1 Discussion—Pressure may be expressed i any ap-
propriate or specified units, such as pascals (Pa). newtons per
square metre (N/m?), or pounds-force per square inch (psi).

3.2.4 thickness. n—the distance between one surface of a
material and 1its opposite.

3.241 Discussion—In textiles. thickness 1s the distance
between the upper and lower surfaces of the matenal as
measured under a specified pressure. It 1s usually determined as
the distance between an anvil or base and a presser foot used
to apply the specified pressure.

4. Summary of Test Method

4.1 A specimen 1s placed on the base of a thickness gage and
a weighted presser foot lowered. The displacement between the
base and the presser foot 1s measured as the thickness of the
specimen.

5. Significance and Use

5.1 This test method 1s considered satisfactory for accep-
tance testing of commercial shipments since current estimates
of between-laboratory precision are acceptable, and this test
method 1s used extensively in the trade for acceptance testing.

3 A PC program on floppy disk for analyzing Commuttee D-13 interlaboratory
data are available from ASTM Headquarters. For a 3%-in. disk, request PCH:12-
428040-18. For a 3Ve-in. dizk, request PCH:12-428041-18.

Copyright © ASTM Intemational. 100 Bar Harbor Drive, PO Box CTD0, West Conshohocken, PA 19428-20508, United States.
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511 In case of a dispute anmsing from differences
reported test results when using this test method for acceptance
testing of commercial shipments, the purchaser and the sup-
plier should conduct comparative tests to determne 1if there 1s
a statistical bias between their laboratories. Competent statis-
tical assistance 1s recommended for the investigation of bias.
As a mimmum, the two parties should take a group of test
specumens that are as homogeneous as possible and that are
from a lot of material of the type i question. Test specimens
then should be randomly assigned in equal numbers to each
laboratory for testing. The average results from the two
laboratories should be compared using the appropriate statis-
tical analysis and an acceptable probability level chosen by the
two parties before testing 1s begun. If a bias 1s found, either 1ts
cause must be found and corrected. or the purchaser and the
supplier must agree to mterpret future test results with consid-
eration to the known bias.

5.2 Thickness i1s one of the basic physical properties of
textile materials. In certain industrial applications, the thick-
ness may require rigid control within specified limits. Bulk and
warmth properties of textile matenials are often estimated from
their thickness values. and thickness 1s also useful in measuring
some performance characteristics, such as before and after
abrasion and shrinkage.

5.3 The thickness value of most textile materials will vary
considerably depending on the pressure applied to the speci-
men at the time the thickness measurement 1s taken In all
cases, the apparent thickness varies inversely with the pressure
applied. For this reason, it 1s essential that the pressure be
specified when discussing or listing any thickness value.

5.4 When using this test method for measuring the thickness
of textile matenials. the primary method for the specific
material such as listed m the Referenced Document section
shall take precedence over the directions described 1n this test
method, unless specifically provided for i that test method.
This test method is used 1in its entirety when no test method for
measuring thickness is available for the specific material to be
tested or unless otherwise specified i a matenal specification
or contract order.

6. Apparatus

6.1 Thickness Gage. having dimensions appropriate to the
material to be tested as specified in Table 1, unless otherwise
specified in a material specification or contract order. A circular
presser foot commonly 1s used for most materials; however, for
certain materials. such as narrow tapes. a rectangular foot is
more appropriate when agreed upon between the purchaser and
the supplier.

6.1.1 Automatic Microprocessor Data Gathering Systems.,
optional.

6.1.2 Spring Force or Compression Test Apparatus, may be
substituted for the dead-weight-type thickness gage providing
they meet the specified conditions cited i Table 1.

6.2 Cutting Dies or Templates, to cut specimens having
mimmum dimensions at least 20 % greater than any dimension
of the presser foot to be used in measuring the thickness
(optional).

7. Sampling and Test Specimens

7.1 Lot Sample—As a lot sample for acceptance testing,
randomly select the number of rolls or pieces of fabric directed
m an applicable material specification or other agreement
between the purchaser and the supplier Consider the rolls or
pieces of fabric to be the primary sampling units. In the
absence of such an agreement, take the number of fabric rolls
specifed in Table 2.

MNoTE 1—An adequate specification or other agreement between the
purchaser and the supplier requires taking into account the variability
between rolls or pieces of fabric and between specimens from a swatch
from a roll or piece of fabric to provide a sampling plan with a meaningful
producer’s risk, consumer’s nisk, acceptable quality level and limiting
quality level.

7.2 Laboratory Sample—For acceptance testing, take a
swatch extending the width of the fabric and approximately 1
m (1 yd) along the machine direction from each roll or piece in
the lot sample. For rolls of fabric. take a sample that will
exclude fabric from the outer wrap of the roll or the mnner wrap

TABLE 1 Designated Gages and Gage Specifications for Measuring Thickness of Textiles

Testing Material Gage Presser Foot ; AnviliFoot Foot to Anvil _ -
Option* Type Type® Diamster Anvil Paralielism  Surface Paralisiism ~PPiied Pressure Readability
1 Woven fabrics dead-weight 287 + 0.02 mm 38 mm D, or greater 0.01 mm 0.002 mm 414 + 021 kPa 0.02 mm
Knitted fabrics (1.129 + 0.001in) (1.629 in. D, or greater) (0.0005 in.)  (0.0001 in.) (0,60 + 0.03 psi)  (0.001 in.)
Textured fabrics

2 Coated fabrics dead-weight 9.5 = 0.02 mm 38 mm D, or greater 0.01 mm 0.002 mm 234 + D7 kPa 0.02 mm
Marmow fabrics (0375 = 0.001in) (1629 in. D, or greater) (0.0005 in.)  (0.0001 in) (3.4+ 0.1 psi) (0.001 in.)
Webkings
Tapes
Ribbons
Braids

3 Films dead-weight 6.3 = 0.02 mm 19 mm D, or greater 0.002 mm 0.002 mm 172 = 14 kPa 0.002 mm
Glass cloths (0250 + 0.001in) (0.750 in. D, or greater) (0.0001 in.)  (0.0001 in) (25 + 2 pai) (0.0001 in.)
Glass tapes

4 Glass fiber mat dead-weight (2.25 = 0.001 in.) (2.75in. D, or greater) 0.01 mm 0.002 mm 189 + 0.7 kPa 0.02 mm

(0.0005 in.)  (0.0001 in) (275 + 01 psi)  (0.001in)

5 Blankets dead-weight 287 + 0.02 mm 38 mm D, or greater 0.01 mm 0.002 mm 0.7 + 0.07 kPa 0.02 mm
Pile fabrics (1.129 + 0.001in) (1.629 in. D, or greater) (0.0005 in.)  (0.0001 in.) (0.1 = 0.01 psi)  (0.001in.)
Mapped fabrice also 758 + 0.21

kPa (1.1 = 0.03 psi)

“When testing fabrics made with textured yams or open-end spun yams, primary consideration should be given to the pressure applied in Option 1, with respect o the

size of the presser foot used.

& Other spring force or compression test apparatus that meet the stated specifications can be used.

[
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TABLE 2 Number of Rolls or Pieces of Fabric in the Lot Sample

TABLE 3 Thickness of Fabrics, mils

Mumber of Rolls or Pieces  Mumber of Rolls or Pieces in Lot Sample
in Lot, Inclusive

1103 all

41024 4

25 to 50 ]

over 50 10 % to a maximum of 10 rolls or pieces

Components of Vanance Expressed
as

around the core of the roll of fabric. For finished garments, take
a piece of sufficient size to provide the number of specimens
required m 7.3

7.3 Test Specimens—From each laboratory sampling unit,
take ten specimens. Use the cutting die or template described in
62 It 15 permissible to make thickness tests of a textile
material without cutting, providing it can be maintained
without distortion 1n a plane parallel to the presser foot and
anvil while making measurements.

7.3.1 Cutting Test Specimens—When cutting specimens, cut
having mimmum dimensions at least 20 % greater than any
dimension of the presser foot to be used. Label to maintain
specimen identity.

7.3.1.1 Take specimens, representing a broad distribution
across the width and length. and preferably along the diagonal,
of the laboratory sample and no nearer the edge than one tenth
its width. Ensure specimens are free of folds, creases, or
wrinkles. Avoid getting oil. water, grease. and so forth. on the
specimens when handling.

8. Preparation of Test Apparatus and Calibration

8.1 Use Table 1 to select the thickness gage designated for
the material to be tested.

8.2 Verify calibration of the thickness gage as directed in the
manufacturer’s instructions.

8.3 When using microprocessor automatic data gathering
systems, set the appropriate parameters as defined i the
manufacturer’s instructions.

9, Conditioning

9.1 Precondition the specimens by bringing them to ap-
proximate moisture equilibrium m the standard atmosphere for
preconditioning textiles as specified in Practice D 1776, unless
otherwise specified in a material specification or contract order.

9.2 After preconditioning, bring the test specimens to mois-
ture equilibrium for testing i the standard atmosphere for
testing textiles as specified i Practice D 1776 or, 1f applicable,
in the specified atmosphere in which the testing is to be
performed. unless otherwise specified in a matenal specifica-
tion or contract order.

10. Procedure

10.1 Test the conditioned specimens in the standard atmo-
sphere for testing textiles, which 1s 21 * 1°C (70 * 2°F) and
65 * 2% relative humudity, unless otherwise specified in a
material specification or contract order.

10.2 Handle the test specimens carefully to avoid altering
the natural state of the matersal

10.3 Place the specimen face side up. or otherwise as
specified. on the anvil of the thickness gage. Gradually lower

Test Options and Grand Standard Deviations™
Materials Average Single-  Within-  Between-
Operator Laboratory Laboratory
Component Component Component
Option 1
Mat B, S/0002H T3 0.19 017 D66
Mat 7, /28305 11.49 1.46 0.55 0.02
Mat 9, S/Denim 38.65 075 041 1.54
Option 2
Mat B, S/0002H T.04 023 0.00 072
Mat 7, 528305 11.84 023 027 048
Mat 9, S/Denim 3833 0.64 0.00 1.64
Option 3
Mat B, S/0002H 6.68 0.32 018 058
Mat 7, 528305 11.50 037 013 049
Mat 9, S/Denim 36.50 0.60 019 24
Option 4
Mat &, S/0002H 10.20 0.40 0.00
Mat 7, 528305 1285 0.36 0.00
Mat 9, SiDenim 4395 1.08 0.54
Option 5 (0.1 psi)
Mat 10, Pile 178.08 8.79 0.00 3.30
Mat 14, File 4691 115 016 069
Option 5 (1.1 psi)
Mat 10, File 101.67 463 0.00 10.08
Mat 14, Pile 3837 1.51 0.33 028

A The squars roots of the components of variance are being reported to express
the variability in the appropriate units of measure rather than as the squares of
those units of measurs.

the presser foot into contact with the specimen, taking 5 to 6 s
to apply full pressure for most textiles and 3 to 4 s for glass
material textiles.

104 Read and record the thickness value to a readability
shown i Table 1.

10.5 Continue as directed in 10.2-10.4 until ten specimens
have been tested from each laboratory sampling unit.

11. Calculation

11.1 Thickness, Individual Specimens—The thickness for
individual specimens using the readability column of Table 1 1s
read directly from the thickness gage or data collection system,
unless otherwise specified in a material specification or con-
tract order.

11.2 Thickness Average—Calculate the average thickness
for each laboratory sampling unit and for the lot.

11.3 Standard Deviation, Coefficient of Variation—
Calculate when requested.

11.4 Computer-Processed Data—When data are automati-
cally computer-processed, calculations generally are contamned
mn the associated software. Record values as read from the
direct-reading scale designated in the readability column of
Table 1. unless otherwise specified. In any event, it is recom-
mended that computer-processed data be verfied against
known property values and its software described in the report.

12. Report

12.1 Report that the thickness was determined m accor-
dance with Test Method D 1777. Describe the matenal or
product sampled and the method of sampling used.

12.2 Report the following mformation for each laboratory
sampling umit and for the lot as applicable to a material
specification or contract order:
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12.2.1 Thickness. TABLE 4 Continued
12.2.2 Testing option selected from Table 1.
12.2.3 When calculated, the standard deviation or the coef- Critical Differences for the Conditions MNoted*
ficient of vanation. !
Test Options and bSO Single-  Within-  Between-
. . . Materials inEach  Operator  Laboratory Laboratory
TABLE 4 Thickness of Fabrics, mils Precision  Precision  Precision
Average
Mat 10, Pile 1 12.84 12.84 3075
Critical Differences for the Condiions Noted* 2 a.08 9.08 2935
S 5.74 574 28.52
Test Options and Numberof oo e Within-  Betweer- 10 406 4.06 28.23
Materials Ol?selé\fm:‘ons Operator  Laboratory Laboratory Mat 14, File 1 418 428 435
In Eac Precision Precision  Precision 2 295 3.09 3.19
Average 5 1.87 208 273
Option 1 10 132 1.61 179
Mat €, S/0002H ] e oa o AThe critcal differences were calculated using £= 1.960, which is based on
5 0'24 0'54 1'91 infinite degrees of freedom.
10 017 0.51 180 12.2.4 For computer-processed data, identify the program
Mat 7, 528305 1 405 433 433 (software) used.
2 2.66 3.25 3.25 - : :
: Ten et i 1225 Any modification of this test method.
10 128 2.00 200
Mat 9, S/Denim 1 210 239 489 13. Precision and Bias
2 148 1.88 466 _ )
5 0.94 148 452 13.1 Summary—In comparing two averages. the differences
Option 2 10 0.68 132 447 should not exceed the single-operator precision values shown
Mat 6, S/0002H 1 063 063 210 m Tlable 3 for the lre.?‘pective number of tests and fgr materials
2 0.44 0.44 205 having averages similar to those shown in Table 1 in 95 out of
13 ggg gg ;g‘f 100 cases when all the observations are taken by the same
Mat 7, S/28305 1 063 0.0 185 wcll—_trained operator using the same piece of equipment a_nd
2 045 0.83 159 specimens randomly drawn from the sample of matenal.
5 0.28 0.81 1.55 H : . H _
1 020 079 104 Larger differences are likely to occur under all other circum
Mat 9, S/Denim 1 1.76 1.78 4.88 stances.
g ;-?g "‘J% :g 13.2 Interlaboratory Test Data—An mterlaboratory test was
10 056 0.55 259 mn in 1994-1995 in which randomly drawn samples were
Option 3 tested as specified mn the five options of this test method. Two
Mat 6, S/0002H 1 0.90 1.03 181 operators in each laboratory each tested ten specimens of each
‘E g% ggl 1% material Five of the ten specimens were tested on one day, and
10 0.29 0.58 1.71 five specimens were tested on a second day. Analysis of the
Mat 7, 5/28305 ‘_12 [1)?; ;‘Jég 1;‘; data was conducted 1 accordance with Practices D 2904 and
5 046 0.5 147 D 2906, as well as the adjunct Tex-Pac. The components of
10 0.33 048 143 variance for thickness, expressed as standard deviations. were
Mat 9, SiDenim 1 167 175 6.90 calculated to be the values listed in Table 3. The fabric types
2 118 1.29 6.79 hown i bl d he desi d . d
5 075 0.91 673 are shown m Ta es 3 and 4. T e designated options an
10 0.53 074 871 number of participating laboratories are shown as follows:
Option 4 i _
Mat 6, S/0002H 1 112 112 opon plumoer of Laboratories
2 0.79 0.79 3 a
5 0.50 0.50 3 3
10 0.36 0.35 4 1
Mat 7, S/28305 1 1.00 1.00 M 3
2 0.71 0.7
s 045 0.45 13.3 Precision—For the components of variance reported in
v s = ble 3. two av £ observed values should b idered
Mat 9, SiDenim 1 289 234 Table 3. two averages of observed values should be considere
2 211 258 significantly different at the 95 % probability level if the
13 ;; ;1222 difference equals or exceeds the critical differences listed n
Option 5 (0.1 psi) ’ ’ Table 4. There were sufficient differences related to the
Mat 10, Pile 1 24.37 2437 26.03 material type and structure to warrant listing the components of
‘E Egg Eg 132 variance_ and th_e critical Qifferences separately. Consequently.
10 971 771 1185 no multi-material comparisons were made.
Mat 14, Pile 1 318 an 3.75 . . i
7 295 230 3.00 MNoTE 2—Since the interlaboratory tests for Options 2. 3, 4, and 5
5 142 143 244 included less than five laboratories. estimates of between-laboratory
) ) 10 1.01 1.10 222 precision should be used with special caution.
Option 5 (1.1 p) NoTE 3—The tabulated values of the critical differences should be
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considered to be a general statement, particularly with respect to between- 134 Bias—The value of thickness of fabrics only can be

laboratory precision. Before a meaningfil statement can be made about defined in terms of a test method. Within this limitation, this
two specific laboratories, the amount of statistical bias, if any, between test method has no known bias

them mmst be established, with each comparison being based on recent )
data obtained on specimens taken from a lot of material to the type bemg 14. Kevwords
evalvated so as to be as nearly homogensous as possible, and then : R o
randomly assigned in equal numbers to each of the laboratories. 14.1 fabmc; thickness

ASTM International takes no pasition respecting the validity of any patent nghts asseried in connection with any item mentioned
in this standard. Users of this sfandard are expressly advised that defermination of the validity of any such patent rights, and the risk
of infringement of such rights, are enfirely their own responsibility.

This standard is subject to revision af any ime by the responsible technical commitiee and must be reviewed every five years and
if nof revised, either reapproved or withdrawn. Your comments are invited either for revision of this sfandard or for additional standards
and should be addressed to ASTM Interational Headquarters. Your comments will receive careful consideration at a meeting of the
responsible fechnical committee, which you may atfend. If you feel that your comments have not received a fair hearing you should
make your views known lo the ASTM Commities on Standards, af the address shown below:.

This standard is copyrighted by ASTM Intermational, 100 Barr Harbor Drive, PO Bax C700, West Conshohocken, PA 1942829589,
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LW Designation: D 3776 — 96 (Reapproved 2002)
gt
INTER! TONAL
Standard Test Method for
Mass Per Unit Area (Weight) of Fabric'
This standard 1s 1ssued under the fixed designation D 3776; the number immediately following the designation indicates the year of
origmal adoption or, in the case of revision, the year of last revision. A number in parentheses mndicates the year of last reapproval A
superscript epsilon (€) indicates an editorial change since the last revision or reapproval.
1. Scope

1.1 This test method covers the measurement of fabric mass
per unit area (weight) and is applicable to most fabrics.

1.2 There are four approved options:

1.2.1 Option A—Full Piece. Roll, Bolt or Cut (Section 7).

1.2.2 Option B—Full Width Sample (Section 8).

1.2.3 Option C—Small Swatch of Fabric (Section 9).

1.2.4 Opfion D—Narrow Fabrics (Section 10).

1.3 The values either in SI units or U.S. customary units are
regarded as standard. U.S. customary units may be approxi-
mate.

1.4 This standard does not purport to address all of the
safery concerns, if amy, associated with its wuse. It is the
responsibility of the user of this standard to establish appro-
priate safety and health practices and deternine the applica-
bilitv of regulatory limitations prior to use.

2. Referenced Documents

2.1 ASTM Standards: >

D 123 Terminology Relating to Textiles

D 1776 Practice for Conditioning Textiles for Testing
D 3773 Test Methods for Length of Woven Fabric

D 3774 Test Methods for Width of Woven Fabric

2.2 Other Standard:

ANSI/ASQC Z1.4 Inspection by Attributes®

)

. Terminology

3.1 Definitions:
3.1.1 weight. n—as used with fabrics. mass per unit area.

3.1.1.1 Discussion—Fabric mass per unit area is expressed
either as grams per square metre (ounces per square yard). or
grams per linear metre (ounces per linear yard). Fabric mass is

! These test methods are under the jurisdiction of ASTM Committee D13 on
Textiles and are the direct responsibility of Subcommittee D13.60 on Fabric Test
Methods, Specific.

Current edition approved Apnil 10, 1996. Published June 1996. Replaces Sections
35 to 41 of Methods D 1910 — 64 (1975). Originally published as D 3776 — 79. Last
previous edition D 3776 — 85(1990).

2 For referenced ASTM standards, visit the ASTM website, www.astm org, or
contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM
Standards volume information. refer to the standard’s Document Summary page on
the ASTM website

3 Available from American National Standards Institute, 11 W 42nd St 13th
Floor. New York. NY 10036.

also sometimes expressed inversely as linear metres per
kilograms (yards per pound) with the fabric width stated.

3.2 For definitions of other textile terms used in these test
methods. refer to Terminology D 123.

4. Summary of Test Methods

4.1 Fabric mass is calculated from the mass of a specimen
the length and width of which have been measured as directed
in one of the procedures in Test Method D 3773 and D 3774.

5. Apparatus

5.1 Seale, with a capacity and sensitivity sufficient to weigh
the full piece. roll. bolt. or cut units to within +0.1 % of their
gross mass. The accuracy of the scale should be certified by a
recognized authority.

5.2 Balance, having a capacity and sensifivity to weigh
within +0.1 % of the mass of the specimens being tested.

5.3 Cutting Die, either square or round with an area of at
least 13 cm” or 4 in?

6. Conditioning

6.1 Condition test specimens as directed in Practice D 1776.

6.2 All weighing tests should be made i the standard
atmosphere for testing textiles (20 £ 1°C (70 * 2°F).
65 + 2 % RH). after the specimens have been conditioned in
the same atmosphere. It may be impractical to condition the
specimens in Option A or nonconditioned testing may be
agreed upon by the purchaser and supplier. When the full rolls
or bolts of fabric cannot be properly conditioned in a reason-
able time with available facilities. perform the tests without
conditioning and report the actual conditions prevailing at the
time of the test. Such results may not correspond with the
results obtained after testing adequately conditioned specimens
m the standard atmosphere for testing textiles.

7. Option A—Full Piece, Roll, Bolt, or Cut

7.1 Significance and Use

7.1.1 Option A for the determination of mass per unit area of
woven fabrics may be used for acceptance testing of commer-
cial shipments since it has been used extensively in the trade.

7.1.2 In case of a dispute arising from differences in
reported test values when using Test Methods D 3776 for
acceptance testing of commmercial shipments. the purchaser and
the supplier should conduct comparative tests to determine if

Copyright @ ASTM Intemational, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959, United States.
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there is a statistical bias between their laboratories. Competent
statistical assistance is recommended for the investigation of
bias. As a minimun. the two parties should take a group of test
specimens which are as homogeneous as possible and which
are from a lot of material of the type in question. The test
specimens should then be randomly assigned in equal numbers
to each laboratory for testing. The average results from the two
laboratories should be compared using student’s r-test for
unpaired data and an acceptable probability level chosen by the
two parties before testing is begun. If a bias is found. either its
cause must be found and corrected or the purchaser and the
supplier must agree to interpret future test results in the light of
the known bias.

7.2 Sampling—As a lot sample for acceptance testing. take
at random the number of rolls of fabric as directed in an
applicable material specification or other agreement between
the purchaser and the supplier. Consider rolls of fabric to be the
primary sampling units. Consider the rolls of fabric in the lot
sample as the laboratory sample and as the test specimens.

7.3 Procedure:

7.3.1 Measure the length of the full piece. roll. bolt. or cut
by the hand procedure in Test Method D 3773.

7.3.2 Measure the width by the tension-free alternative of
Option A of Test Method D 3774.

7.3.3 Weigh the fabric, with shell and holder, if any. to the
nearest 0.1 % of its mass.

7.3.4 Weigh the holder. if any. to the nearest 0.1 % of its
mass.

7.4 Calculations:

7.4.1 Determine the net weight of the fabric by subtracting
the weight of the holder from the total weight.

7.4.2 Dimensions and mass may all be determined in SI
units and mass per unit area calculated using Eq 1. Eq 2. or Eq
3. as follows:

g/m’ = 10°MILW (1)
g/m = 10°MIL 2)
m'kg = LiM (3)
where:
M = mass of fabric. in kilograms,
L = length of fabric. in metres, and
w = width of fabric. in metres.

7.4.3 Calculate the mass per unit area. mass per linear yard.
or linear yards per pound to three significant figures, unless
otherwise specified. using Eq 4, Eq 5. Eq 6. or Eq 7. as follows:
Mass per unit area:

oz/yd® = ST6MILW ()
Mass per yard:
oz/yd = 16M/L (3)
Linear yards per pound:
ydilb = LiM (6)
vd/lIb = 16 oz/yd (7
where:
M = mass of fabric. in pounds,

L = length of fabric. in yards. and
W = width of fabric. in inches.
7.4.4 If preferred, convert the U.S. customary units to SI
units using Eq 8, Eq 9. or Eq 10. as follows:

Mass, g‘-"m2 = n::z"'yn:l2 * 33.906 (8
Mass, g/fm = oz/yd X 31.000 [€)]
m/kg = yd/lb X 2.016 (10)

8. Option B—Full Width Sample

8.1 Significance and Use:

8.1.1 This procedure is applicable to a full-width sample cut
from a full piece. roll. bolt. or cut. Unless otherwise specified.
these results will include selvages and will be on the basis of
conditioned fabric.

8.1.2 Option B is not recommended for the acceptance
testing of conumercial shipments. since Option A is regularly
used for that purpose.

8.2 Sampling:

8.2.1 Lot Sample—As a lot sample for acceptance testing,
take at random the number of rolls of fabric as directed in an
applicable material specification or other agreement between
the purchaser and the supplier. Consider the roll of fabric to be
the primary sampling units.

8.2.2 Laboratory Sample—From each roll or piece in the lot
sample, cut—don’t tear—at least one laboratory sample the
full width of the fabric and at least 250 mm (10 in.) in length.
The cut edges must be a straight line. free of indentations or
bulges. unless both edges have been made to trace parallel
filling yarns. In this procedure the complete laboratory sample
is used as the specimen.

8.3 Procedure:

8.3.1 Measure the length of the conditioned specimen by the
hand procedure of Test Method D 3773.

8.3.2 Measure the width by the tension-free alternative of
Option A of Test Method D 3774.

8.3.3 Weigh the specimen in grams on a scale or balance to
the nearest 0.1 % of its mass (weight).

8.4 Calculations:

8.4.1 Calculate the mass per unit area, mass per linear yard.
or linear yards per pound to three significant figures. unless
otherwise specified, using Eq 11, Eq 12. Eq 13. or Eq 14, as
follows:

Mass per unit area:

oz/yd’ = 45 12GILW (11
Mass per linear yard:
ozlyd = 1.27GIL, (12)
Linear yards per pound:
yd/Ib = 16/oz per linear yd (13)
yd/lb = 12.6L/G (14)
where:
G = mass of specimen. in grams,
L, = length of specimen, in inches, and
W = width of specimen. in inches.

8.4.2 If preferred, convert the U.S. customary units to SI
units using Eq 4, Eq 5. or Eq 6 in 7.4.3.
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8.4.3 Alternatively, dimensions and mass may all be deter-
mined in SI units and calculated using Eq 15, Eq 16. or Eq 17,
as follows:

Mass per unit area:

g/m® = 10°G/IL. W (15)
Mass per linear metre:
o/m = 10°GIL, (16)
Linear metres per kilogram:
mkeg =L/G an
where:
G = mass of specimen. g
L, = length of specimen. mm, and
W = width of specimen. mm.

9. Option C—Small Swatch of Fabric

9.1 Significance and Use:

9.1.1 This procedure is applicable when a small swatch of
fabric is sent to the laboratory to be used as the test specimen.
The results are considered to be applicable to the sample only
and not necessarily to the lot from which the sample was taken.

9.1.2 Measurements by this method do not mclude selvages
and should be reported as such. unless a selvage allowance is
specified.

9.1.3 Option C is not recommended for acceptance testing
of commercial shipments since Option A is regularly used for
that purpose.

9.2 Sampling—Option C is used only when limited fabric is
available and should not be used for acceptance sampling.
Prepare such specimens from small swatches as is possible.

9.3 Preparation of Specimens—Prepare a conditioned
specimen having an area of at least 130 cm® (20 in%) or a
number of smaller die cut specimens taken from different
locations in the sample and having a total area of at least 130
em? (20 in.?) Do not take these specimens closer than one tenth
of the fabric width to a selvage or cut edge. If insufficient fabric
is available to meet these criteria, note that fact in the report.

9.4 Procedure:

9.4.1 Determine the area of the specimen(s) used. For
die-cut specimens. the area of the die is normally given. For
other specimens. multiply the length by the width.

9.4.2 Weigh the specimen(s) to within =0.1 % of mass
(weight) on a balance. Specimens of a fabric may be weighed
together.

9.5 Caleulations:

9.5.1 Dimensions and mass may be determined in SI units
and calculated using Eq 15 (8.4.3), Eq 18. or Eq 19. as follows:

Mass per linear metre:

o/m = 10°GWIL. W, (18)
Linear metre per kilogram:
mkg = LWJ/GW (19)
where:
G = mass of specimen. g
W = width of fabric. mm

L. = length of specimen, mm. and
W, = width of specimen mm.

9.5.2 Calculate the mass in ounces per square yard. ounces
per linear vard. or linear yards per pound to three significant
figures using Eq 11 (8.4.1). Eq 19. or Eq 20. as follows:

Mass per linear vard:

ozfyd = 1.27GWIL,W, (20)
Linear yards per pound.
ydiib = 12.6L IW/GW (21)
where:
G = mass of specimen. g.
W = width of fabric. in.
W, = width of specimen. in.. and
L, = length of specimen. in.

9.5.3 If preferred convert the U.S. customary units to SI
units by using Eq 8. Eq 9. or Eq 10 in 7.4.4.

10. Option D—Narrow Fabrics

10.1 Significance and Use:

10.1.1 This procedure is intended for use with narrow
fabrics as so designated by the trade. These fabrics are usually
300 mm (12 in.) in width or less, have a selvage on both sides
and are woven on multishuttle looms.

10.1.2 Option D is not recommended for acceptance testing
of commercial shipments since Option A is regularly used for
that purpose.

10.2 Sampling:

10.2.1 Lot Sample—As a lot sample for acceptance testing,
take at random the number of rolls of fabric as directed in an
applicable material specification or other agreement between
the purchaser and the supplier. Consider the rolls of fabric to be
the primary sampling units.

10.2.2 Laboratory Sample—From each roll or piece in the
lot sample. cut a conditioned laboratory sample 1 m = 3 mm
(36.0 = 0.10 in) long perpendicular to the selvages. Take a
minimum of three such laboratory samples from different
places, distributed as evenly as practicable along the length of
the roll or piece. In this procedwre a complete laboratory
sample is used as a specimen.

10.3 Procedure:

10.3.1 Measure the width of the fabric to the nearest 1 mm
(0.125 in.) by the tension-free alternative of Option A of Test
Methods D 3774

10.3.2 Weigh each specimen to within +0.1 % of its weight
on a scale or balance.

104 Caleulations:

10.4.1 If all measurements are made in SI units. use Eq 15.
Eq 16 or Eq 17 in 8.4.3.

10.4.2 Calculate the average mass as ounces per linear yard
or linear yards per pound using Eq 12, Eq 13. or Eq 14 from
84.1.

10.4.3 If preferred. convert the U.S. customary units to SI
units using Eq 9 or Eq 10 in 7.4.4.

11. Report

11.1 State that the tests were made as directed in Option A
(or B or C or D) in Test Methods D 3776. Describe the material
or product sampled and the method of sampling used.
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11.2 Report the following information:

11.2.1 Option used to measure fabric mass per unit area.

11.2.2 Fabric mass in ounces per square yard, or ounces per
linear yard. or in yards per pound. to three significant figures.

11.2.3 Fabric mass in grams per square metre, or grams per
linear metre. or metres per kilogram. to three significant
figures.

11.2.4 Fabric width if mass is reported as mass per linear
metre (yard) or metres per kilogram (yards per pound).

11.2.5 State whether the fabric weight includes or does not
mclude selvages. and

11.2.6 Atmospheric conditions under which the tests were
conducted and whether the specimens were conditioned as
directed in Practice D 1776.

12. Precision and Bias

12.1 Summmary—In comparing two averages of four obser-
vations when using Option B of Test Methods D 3776, the
difference should not exceed the following amounts in 95 out
of 100 cases when all of the observations were taken by the
same well-trained operator using the same piece of equipment
and specimens randomly drawn from the same sample of
material:

Seersucker 0.125 ozlyd?
Gingham 0.080 ozlyd?
Corduroy 0.330 oz/yd?
Denim 0.105 ozlyd?

Larger differences are likely under all other circumstances.
The procedure in Option B of Test Methods D 3776 has no
known bias and is used as a referee method.

12.2 Interlaboratory Test Data—An mterlaboratory test was
run in 1981 in which randomly drawn specimens of four
materials were fested in each of four laboratories using Option
B of Test Methods D 3776. Two operators in each laboratory
each tested two specimens of each material for mass per unit
area. The first fabric was a 65 % polyester and 35 % cotton
seersucker type basket weave. The second fabric was a 65 %
polyester and 35 % cotton gingham check. The third fabric was
an 88 % cotton and 12 %5 polyester corduroy. The fourth fabric
was a 100 % cotton denim. The components of variance for
fabric mass per unit area expressed as standard deviations were
calculated to be as follows:

Average Single- Within- Between-
Mass per Operator Laboratory Laboratory
Unit Area Compo- Compo- Compo-
nent nent nent
Seersucker 6.11 oziyd® 0.091 0.000 0.023
Gingham 2.90 oz/yd® 0.029 0.000 0.031
Corduroy 10.42 ozlyd? 0.119 0.073 0.082

Denim 7.45 ozlyd? 0.038 0.000 0.066

Notz 1—The square roots of the components are being reported to
express the variability in the appropriate unit of measure rather than as the
square of those units of measure.

12.3 Precision—For the components of variance reported in
12.2. two averages of observed values should be considersd
significantly different at the 95 % probability level if the
difference equals or exceeds the critical differences in Table 1.

Note 2—The tabulated values of the critical differences should be
considered to be a general statement, particularly with respect fo between-
laboratory precision. Before a meaningful statement can be made about
two specific laboratories, the amount of statistical bias, if any, between
them must be established with each comparison being based on recent data
obtamned on specimens taken from a lot of material of the type being
evaluated so as to be as nearly homogeneous as possible and then
randomly assigned in equal numbers to each of the laboratories.

12.4 Bigas—Option B in Test Method D 3776 for measuring
mass per unit area (weight) of full width samples has no known
bias and is accepted as a referee procedure. The accuracy of the
other procedures in Test Method D 3776 has not been estab-
lished. Weights of unconditioned fabric will be affected by the
past history of the product.

13. Keywords

13.1 fabric: mass per unit area: weight

TABLE 1 Critical Differences for the Conditions Noted, 95 %
Probability Level, Option B, Mass per Unit Area®

Number of

Observa- Single- 3&221. BLE;\I:'UE:;_F
Fabric tions in Operator
Each Precision tory tory
Precision Precision
Average
Seersucker 1 0.249 0.249 0.257
(6.11 oziyd?) 4 0.125 0.125 0.140
8 0.088 0.088 0.109
16 0.062 0.062 0.089
Gingham 1 0.080 0.080 0.118
(2.90 oziyd?) 4 0.040 0.040 0.095
8 0.028 0.028 0.050
16 0.020 0.020 0.088
Corduroy 1 0.330 0.387 0.449
(10.42 oziyd?®) 4 0.165 0.261 0.346
8 0117 0.234 0.326
16 0.082 0218 0.315
Denim 1 0.106 0.105 021
(7.45 ozlyd?) 4 0.053 0.053 0.190
8 0.037 0.037 0.187
16 0.026 0.026 0.185

A The critical differences were calculated using t=1.960 which is based on
infinite degrees of freedom.
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GLOVE STANDARDS

To conform with European legislation, all gloves supplied as personal protective
equipment must comply with the Personal Protective Equipment Directive
[implemented into UK law by The Personal Protective Equipment (EC Directive)
Regulations 1992] and be CE marked.

Products such as gardening gloves, of “simple design”, protecting from minor risk of
injury can be self-certified by the manufacturer or importer. Gloves worn to protect
the user from potentially life threatening risks must be independently tested by an

approved test house to an appropriate European Standard. A summary of the main
glove standards is given below:

BS EN 420 General requirements for all gloves
(Sizing, product and packaging information and marking, etc.)

BS EN 374-2 Resistance to penetration by micro-organisms

BS EN 374-3 Resistance to chemical hazards

BS EN 381 Chainsaw hazards
MBS EN 388 Protect against mechanical hazards

BS EN 407 Protect against heat and fire

BS EN 421  Protect against ionising radiation

BS EN 511 Protect against low temperature

BS EN 659 Firefighters’ gloves

One of the important benefits of the standards is marking, which reduces the
possibility of gloves being used incorrectly.

Gloves in the “simple design” category (protecting against minor risk) will have
packaging marked with the words “For minimal risks only”. Other gloves will have

more information on the packaging, including:

The CE mark — showing it conforms to the appropriate standard, with the
approved body identification number

A pictogram indicating the gloves protective properties

A series of numbers accompanying the pictogram, indicating its performance
in the various tests applicable to that standard.

123



GLOVE STANDARDS AND ASSOCIATED MARKINGS

STANDARD PICTOGRAM DESCRIPTION RATING
B_S EN 374."’ 2 @ Resistance to penetration by micro-organisms 1-6
Micro-organisms ¢
BSEN374-3 f ; . :
Ehamical Hayards ' Resistance to chemical permeation 1-3
a) Resistance to abrasion 0-4
k‘ »b) Blade cut resistance 0-5
I c) Tear resistance 0-4
d) Puncture resistance 0-4
BS EN 388 :
Mechanical Hazards ' Impact Cut Pass/Fail
@ Static Electricity Pass/Fail
a) Burning behaviour 0-4
b) Contact heat 0-4
c) Convective heat 0-4
TheBr?nsNHigz _ d) Radiant heat 0-4
e) Small splashes of molten metal 0-4
f) Large splashes of molten metal 0-4
x = test NA
BS EN 511 {j‘ E) ges&tance to cc:nvectwe| c::old 8-3
Protection from Cold B J e O ¥ GRS o) )
{ ¢) Permeability to water 01

BS EN 421
Radioactive
Contamination

Resistance to ionising radiation (the amount
of lead in the glove is marked on it)

Note: For ratings, the higher the number the higher the level of performance
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The Commuittee for Conformity Assessment of Accreditation and Certification
on Functional and Technical Textiles

Specified Requirements of Protective Gloves against Mechanical Risks
Document No. FTTS-FP-105

Last revised date: August 30, 2005

1.Scope -

This standard specifies requirements, test methods and marking for protective gloves

against the mechanical risks of abrasion, blade cat, tear and puncture.

2.Terminology :

The protective glove against mechanical risks glove that provides protection against at

least on of the following mechanical risks: abrasion, blade cut and puncture

3.Performance specification :

Table | — Levels of performance

Test Level | Level | Level | Level | Level
1 2 3 4 5

6.1 Abrasion resistance 100 500 2000 | 8000 -

(number of cycles)

6.2 Blade cut resistance({index) 1,2 2.5 5.0 10,0 20,0

6.3 Tear resistance(N) 10 25 50 75 -

6.4 Puncture resistance(N) 20 60 100 150 -

4. Conditioning of samples
— Temperature (23+2)°C;
— Relative Humidity (50+5)%.

The period of conditioning is 24 h. Tests shall preferably be performed in the above
mentioned environment. If the test is performed in a different environment, it shall be

started within 5 min after removal from the conditioning.

5. Testing Items
5.1 Abrasion resistance
5.2 Blade cut resistance
5.3 Tear resistance

5.4 Puncture resistance
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6. Test method (Summary)

6.1 Abrasion resistance
6.1.1 Apparatus: Refer to CNS 12915 L3233 section 6.17.5
6.1.2 Abradant: Glass Paper, Grade F2 + Grit 100(or familiar material)

6.1.3 Test specimen preparing
Four test specimens shall be taken from four individual gloves of the same
glove series. The diameter of each specimen 1s 38.0-38.5 mm.
6.1.4 Test procedure

(1) Place the ring of the specimen holder in position on the mounting plate
provided on the base of the testing apparatus. Secure without tension
carefully.

(2) Ensure that the ring containing the specimen and metal insert is held firmly
in the mounting plate.

(3) Mount the test specimen holders on the top plate under a pressure of (9+0, 2)
kPa.

(4) Switch on the testing machine. Begin the test and check the test specimens
after 100 cycles. If there 18 no breakthrough continue the test until reaching
500 cycles (performance level 2). If there is no breakthrough,

(5) If a breakthrough is found when examining the test specimens at a given
performance level, the classification shall be at the preceding inferior
performance level. When breakthrough occurs at less than 2 mm of the edge
of one test specimen or when tearing occurs, this test specimen has to be
discarded and the enfire test has to be repeated.

(6) Where the test specimen is made of several un-bonded layers, the test is
performed on each layer, and the classification is based on the sum of the
number of cycles.

6.1.5 Results and Report
Where the test specimen is made of several unbounded layers, the test is
performed on each layer, and the classification is based on the worst of the

number of cycles.

126



6.2.1 Apparatus Unit: mm
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Figl. Apparatus for testing blade cut resistance of protective gloves
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6.2.2 Accessories of Apparatus
(1) a circular blade *) with a diameter of (450, 5) mm, a thickness of (3+0, 3)
mm and a total cutting angle of 30° to 35° (see figure 3). The blade shall be
in tungsten steel with a hardness of 740 HV to 800 HV;

Unit mm

Fig2. Circular blade specifications

(2) a support of conductive rubber (hardness (80+3) 1HRD)

(3) Control specimen (or familiar material)

Table2. The specifications of Control specimen

Canvas cotton spun from open end fibers
Linear mass warp and weft 161

(tax)

Twist warp (t/m) double twist S 280
Single yarn (t/m) Z 500

Twist weft (t/m) double twist S 280
Warp (threads per cm) 18

Weft (threads per cm) 11

Crimp warp (%) 29

Crimp weft (%) 4

Tensile strength in warp (N) 1400

Tensile strength in weft (N) 1000

Mass per unit area (g/m°) 540

Thickness (mm) 1.2

6.2.3 Test specimen and Control specimen preparing
Each consists of a strip (60+6) mm wide and (100+10) mm long cut on the

bias. In the case of a specimen made of several unbounded layers; the complete
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specimen snall De TeSTed W1 all 1ayers [0geUler. I'OT edch gIOVE SETIes LWO 1est
specimens shall be taken.

A strip (60£6) mm wide and (100£10) mm long of the control specimen is
cut on the bias to the warp.

Unit: mm

100

Fig3. Test specimen and Control specimen sampling

Key
1 Warp or longitudinal direction
2 Weft or transversal direction
6.2.4 Test procedure
(1) On the rubber support, place an aluminum foil of about 0.01 mm covered
with a filter paper sheet of (65+5) g/m® and less than 0, 1 mm thick.
(2) The clamping frame 1s positioned on the table. The arm holding the blade 1s
lowered onto the control specimen.
(3)Start the machine; at cut-through with the control specimen, the number of
cycles (C) is recorded.
(4) The test specimen is subjected to the same test and the number of cycles (T)
is recorded.
(5) Five tests shall be made on each test specimen according to the following
sequence for each test:
a. Test on control specimen;
b. Test on test specimen;
¢. Test on control specimen.
6.2.5 Results and Report
If a result is on the limit between two performance levels, the test is repeated with
a new blade. The lowest mean value i1s recorded. Calculation of the index 1s

made according to Table 3. the final index value (I) is the minimum value of the
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Table3. The specifications of Control specimen

Sequence (C) (T.) (Cot) (1n)
Control Test Control Index
specimen specimen specimen
1 C] Tr; C2 il
2 Cs T, C3 1
3 Cs T Cy 13
4 Cy T4 Cs 1
] C5 T5 Cs i5
— Cn+Cm Cn +Ta
Cn= In=
(1) = (2)
2 Ca
1 5
I = — Z in -----
5 (3)
n=1

6.3 Tear resistance
6.3.1 Apparatus : Refer to CNS 12915 L3233 section 6.15.1

6.3.2 Test specimen preparing

The test specimen dimensions are defined in figure 4. Dimensions of the

specimen 1s (100 £ 10) mm x (50 £ 5) mm incision is made in the longitudinal

direction of the sample,(25 + 2.5)mm from the edge.

The last millimeter of the incision is to be made with a sharp unused blade

straight and perpendicular to the specimen surface. The 50 mm of each pre-cut

defined strip (see figure 4) .

The test shall be performed on one specimen cut from each of four different
gloves of the same glove series in case .Two specimens shall be tested in the

direction of the glove from cuff to finger tips, and two specimens shall be teste

across the palm width (see Figure 5).
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Unit: mm

50

25

50

1C0

Fig4. Dimension of test specimen

(a) (b)

Fig5. The way of sampling
Key
a) in the direction of the glove
b) across the palm width of the glove

6.3.3 Test procedure
(1) Clamping the specimen into machine.
(2) The tearing force is recorded on computer at a tensile test speed of (100 + 10)
mm/min. The specimen shall be torn totally apart.
(3) the test specimen is made of several unbounded layers, the test is performed
on each layer, and the classification is based on the highest value obtained.
6.3.5 Results and Report
The tear resistance for each specimen is taken as the highest peak recorded, and

the classification is determined by taking the lowest of the four values.
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6.4 Puncture resistance

6.4.1 Apparatus :
e Unit: mm
1. Steel 60 HRC Rockwell
2. Ra: Average Roughness of centre-line
3. rec: radiation cure coating
94.5£0.05
Fig6. Steel stylus
005 R Unit: mm
A | D
r/ .
N ¥ 772
7777, T V7A, ==

g |
L eagep)] |
80

e i

Fig7. Retaining device
Key
1. Tightening stud

6.4.2 Test specimen preparing
The test shall be performed on four specimens cut from four different gloves of
the same glove series. A circular specimen with a minimum diameter of 40.0-40.5

mm is taken in such a way that seams, reinforcements or extra thicknesses are
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located outside the clamping area and the point of perforation.
6.4.3 Test procedure
(1) To set gauge about 50.0-50.5mm. Then clamp the specimen into machine and
start the machine at a tensile test speed of (100 + 10) mm/min. After testing
record the highest value.

(2) In the case of several unbounded layers, these layers are tested together.

6.4.5 Results and Report
The classification is determined by the lowest value recorded.

7. Marking

|_' Puncture resistance

» Tear resistance

¥ Blade cut resistance

¥ Abrasion resistance

8. Reference standard :

BS EN 388 : 2003 Protective gloves against mechanical risks

BS EN 420 : 2003 Protective gloves-General requirements and test methods

CNS 12915 L3233-1991 Method of test for fabrics
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Abstract

The research aims to study
the properties of knitted fabrics
made from high Tenacity nylon
66 number 470 detex and
number 700 detex. The knitted
fabric composed of high
strength Nylon 66 was knitted
using Circular knitting machine
having needles per inch 18
gauge and 14 gauge with
three-dimensional structure
knitted fabrics. This is one type
of weft knitted fabric which
gives higher fabric thickness and
higher fabric weight more thane
normal clothes. Then the fabric
knitted from yarn number 470
detex needle 18 gauge and
knitted fabric
700 detex needle 14 gauge and

from yarn number

to test the physical properties
according to standard BS EN388:
2004 Subject: 1. Test on the
Abrasion resistance. The results
showed that the two pieces of
fabric. The resistance average
value> 8,000 cycles performance
level 4 (8,000 cycle) 2. Test on
the Blade cuts resistance. The
results showed that the knitted
fabric from yarn number 470
detex The average value 6.5
index and the resistance
performance level 3 (5.0 I) The
knitted fabrics from yarn number

700 detex the average value

10.2 index and the resistance
performance level 4 (10.0 I) The
knitted fabrics with yarn number
700 detex

resistance was higher than the

the blade cuts

knitted fabrics with yarn number
470 detex

resistance. The results showed

3. Test on Tear

that the two pieces of fabric. the
tesistance to Tear average value
>200 newtons and the
resistance performance level 4
(76 N)

resistance. The results showed

4. Test on the Puncture

that the two pieces of fabric.
The resistance to Puncture
average value >250 Newtons and
the resistance performance level
4 (150 N). The result to test
knitted fabrics with yarn number
700 detex, The properties of
resistance to blade cuts better
than knitted fabrics with
yarn number 470 detex. The
properties of resistance to
abrasion, The resistance to tear
and The resistance to the
puncture with good results
similar value no difference was
higher thane the standard set at
the highest level.

Keywords: Nylon 66
weft knitted fabric three-dimen-
sional fabrics circular knitting

machines.
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A.Wanisnadau

M3l 1 uanswamInaseuinAnanuiA auinAssIu EN 388:2004

Testing Result Result Combine/
Separate
Test Item (s)
Nylon 66 (470T-72F) Nylon 66 (700T-102F)
Abrasion resistance (NF EN 388:2004 §6.1) Level 4 (> 8000 cycles)| Level 4 (>8000 cycles) (S01)
Blade cut resistance (NF EN 388:2004 §6.2) Level 3 (6.51) Level 4 (10.21) (S01)
Tear resistance (NF EN 388:2004 §6.3) Level 4 (>200 N) Level 4 (>200 N) (SO1)
Puncture resistance (NF EN 388:2004 §6.4) Level 4 (>250 N) Level 4 (>250 N) (S01)
-l v
A19191 2 LEAYITAUAINATFIUMINAFEY EN 388:2004
Test Item Performance Level
0 1 2 3 4 5
Abrasion Resistance (NF EN 388:2004 §6.1) <100 100 500 2000 8000 s
Number of cycles (minimum)
Blade Cut Resistance (NF EN 388:2004 §6.2) <1.2 12 25 50 10.0 20.0
Index (1) (minimum)
Tear Resistance (NF EN 388:2004 §6.3) <10 10 25 50 75 -
Force (N) (minimum)
Puncture Resistance (NF EN388:2004 §6.4) <20 20 60 100 150 -—
Force (N) (minimum)

* Performance level 0 mean the fabric or glove faile below the minimum performance level for the

given Individual hazard.
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