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Geometry of fabrics

Design parameters ~ = N

Specific mass of area \ 2 & X \ z \ !
Specific volume mass
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Design and (structural |

Para meters
Q Wovens Q Knitted fabric
Q Weave (EI Knit weave )
Q Warp, weft density Q Density of wale, course
O Area mass Q Stitch density
O Volume mass \Q Stitch length )
Q Porosity Q Area mass
. Q Volume mass
Q Thickness :
: Q Porosity
[D Cover factor ] Q Thickness
Q

Crimp factor

Q Entanglement
Q Density coefficient
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Design parameter

Yarn interlacing point

basic fabric unit

Influence on fabric parameters
used technology
interaction of interlacing points
density of interlacing points

-t
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Mass per unit area
ps [8/m?], [kg/m?]

m m
—— 2
ps =<5 =7p kg -m™’]

ISO 3801:1977 - Textiles - Woven fabrics - A O0NR0N
Determination of mass per unit length 160 i z.-p-,‘lﬁn.)f AO00
and mass per unit area

O Gravimetric method

Q@ Weighing of exactly cutted fabric specimen and recalculation to [kg.m™]
Q Standardized specimen is 100 x 100 mm
Q Mass of common meter - mass of 1 m of fabric in whole width
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Mass per unit volume

_m_ _m m Ps -3
V=TS R T bR h kgmT]

py [kg.m~]

Q V- Volume of fabric [m3]
Q h—Thickness of fabric [m]
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Porosity of fabric

_ Pvik — Pv

107 1) =4
T

Pvik

;
.

Q p - porosity of fabric [%]

Q p, - volume density of climatized fibres [kg.m™3]
(virgin fibre material without pores)

Q p, - fabric volume mass density [kg.m3]

bl

——
e

— one component fabric

= e
- =
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N

Porosity — fibre blend

Q Volume density of fibrous mixture
Psm [kg/m?]

1 k
Psm = szzlpvlj " Vj

Q p., — blendvolume density [kg.m‘3]/

Q p,; — volume density of j-part of
climatized fibres [kg.m3]

Q v. -— volume fraction of j-part
in fibrous blend [%] ==l = S| 1] =
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N

Face

Fabric thickness

F Back
o = = Pa
Pm S [ ] Thickness
0{ {?‘m"]c Pressure load c,,[Pa]

Measuring
S‘cal/

Presser 'g
—
hz)olgtt:r L0
m gu—
“ E
d o .
contro o E Measured thickness
Z g of speciment, [mm]
20
]
X

Presser
foot
“

vl e bR e s ., Fabric
Y e e Pressure load 6,[Pa]
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shlazl: h, — thickness [m] in pressure p, [Pa]
Com prESS| b' I 'ty hi —thickness [m] in pressure p; [Pa]
hy — h,
log p, — log p,

Compressibility [%] — [(hg — h,,ax) /1 ]1¥100
Thickness loss [%] - [(hg — h;)/h]*100

S Im - Pa™1]
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—e— Compression

Fabric thickness [mm]

2,8 »
: —e— Decompression
2,6 4
-
!
2,2 %
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Pressure load [kPa]
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Wovens - design parameters
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Wovens - warp, weft density

77,

W

N
A

/

Weft thread
5 _ | number of threads in direction
I of warp, and wef
s
R N I b n |threads 4
Weft direction » - mm
" [ | 100 _

ISO 7211-2:1984 - Textiles - Woven fabrics -
Construction - Methods of analysis —
Part 2: Determination of number of threads
per unit length

Weft direction thread
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Woven - cover factorI_L
h f"ﬂ H:f" '
Area covered by fabric d, qtﬂ

threads expressed in % 1 |+ I' " D,
2=2,+2,-212, I

Zo =do/A
Zu =du/B

{

diameter of warp thread d, [mm]
diameter of weft thread du [mm)]

Zo [-] warp cover factor

(I N N

Zu [-] weft cover factor

A [mm] - warp thread pitch
B [mm] - weft thread pitch
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2=2,+2,-2.2,

Zo = do/A
Zu =du/B

\/
2

A [mm] =1/D_ [mm™]
B [mm] =1/D, [mm]

Area covered by threads

d,*A+d *B-d, *d,

Completely covered area

A*B
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= =
TN
Field Data Management @
Fields Features
Field Selected Fields: AreaFraction Reset...
. 1 Area
|5y MeasuredArea Export...
3
4 Help
==
Data delimiter
Tab v
Decimal separator
[~ Select All Comma v
Statistics [mm] Areafraction M
|Feature Mean St.Dev Minimum Maximum
MeasuredArea

Image
analysis
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Woven - crimp factor

Length of free thread I, Length of thread in wovenl,

| ] WEAVING l-—w-::j...w“

Q Crimp &; [%]:

l. -1 Al
&y =%-102 =3 102 [%)]
j j
Q Crimp ratio K; (E;) [-] Q Take up P,[%]:
ey Al
Kr=y ™ Pr == (%]

5
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Crimp analysis
A Length of woven specimen, cut on 100 x 100 mm

in warp/weft direction = |, [mm]

Q The warp/weft threads are drawn out of the fabric,
stretched thread length is measured = | [mm)]

Q Ij= 100 mm

Q I =1+Al S
angle
@ »

.’IIII|IIII\IIII|IIII|IIII| Yarn interlacing
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Knitted fabric

Weft-knitted Warp-knitted
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Knitted structure - loops
(stitch)

Q Stitch density per area H,

column (wale) density
H. [n/10 mm]

Q row (course) density

Ho.H*H,
[nZ/ loom mZ] Lat'ci:leiaae(::dle %Ezi:’l{g
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Knitted - length of loop

Q EN 14970:2006 "Textiles - Knitted fabrics —
Determination of stitch length and yarn linear
density in weft knitted fabrics

Q The loop length consists of: €03
Q loop head |y, [mm]

Q looplegls[mm]

Q footarch |y, [mm] ,(5

Q Whole length of loop I, [mm] Top/ 2
‘ 0

&

l, = loj + 20+ 2 1/2 lop [M]

Dpt. of Material Engineering
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Knitted - coeff. of stitch density

Q Coefficient of stitch density & calculated from loop length
and yarn diameter:

l
6=
Q Yarn diameter d:

Q@ measured (microscope) or
calculated from yarn fineness

4T [tex]
wplkg - m™]

dlmm] =
N

Q volume density of yarn p,,;;x consists of

fiber density P, 5en @nd yarn packing density!!!

- *
pyarn = Pfibres H (yarn packing density)

Ing. Blanka Tomkova, Ph.D. Dpt. of Material Engineering 21/21



