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Woollen Inputs

= HlrE% Broken Top

= FEYIEEX Stretch Broken Top

= xiE Carbonised Wool

» AR Carbonised Noils

» KRERSENEGE Low VM scoured wools
" 'f’hé:F Synthetics

= RRRRET4E Exotic fibres

- Eq&éﬂ:gﬁ Recycled Fibres

AUSTRALIAN WOOL

TEXTILE TRAINING CENTRE



Broken Top

A |

» REIHMER B4

High Quality but short wools

» BEREFEE f(iﬁ%‘%&'ﬁi{%)
Usually lamb’ s (often slipe)

= BEAAEF ROSWRER%, MABREEN25230mm, &
J& B & R pLh W T iz

Carded and combed by top-maker with noil setting of 25 to 30mm then broken
by roller draft and bailed for delivery

= o5, HEKEFFHASTERMILERR

Expensive but good length and free of VM and most contamination

Specifications cover: micron, Hauteur, CVy
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Stretch Broken Top

* R HRBREVRERKKE

Worsted tops stretch-broken to required length

» EER&S, HEAKEE, PMEERMLERE, BI458K
BV AFEKE 4%

Very expensive but good length and free of VM and most contamination, low
short fibre content, guarantee zero long fibre content

= B UMERETZ BT e

tops may have been dyed before breaking
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Carbonised Wool

= EREHE:

Range of input qualities:

- %E%& INESSES high VM Fleece wools
= BEE Noils

= EEE Bellies

= UKE Pieces

= TEHE Second cuts

= &5 E Dags

AR

AWV le Wﬁw}
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The Carbonising Process (a black art)

= Imiﬁ% Inputs subjectively chosen to meet specs " %ﬂ%ﬁ}w Crushing, dusting

- ‘JE% Blending " EF'*'MLI\@ neutralising

" BEE scouring = EHALARF beaching

u lﬁi{*ﬁ acidification (Conc. Sulphuric) - ﬂ;§:$:5dti§i drying

" ﬁj\::l:&tﬁ Baking: cellulosic material “carbonised” u ﬁ@ﬂ E:ﬁu testing: count VM
= FTH baing

e AL B BRI — R A ORIEREE . THESEN R SEE 0. FHBR) “PrRiE” R fRuE R G 58 m R A—3.
NB: often only micron is guaranteed, most carbo types sold by sample, “guarantee” is that lot is like sample
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Woollen Inputs

. L4  HEA4E

Synthetics Exotics
n IJ.I giz

. Fb.fz Cas?mere
o  RHREE

- H%éﬁ Angora
Acrylic . Q““@%
Wéﬁ Mohair
Pol;propylene . ﬁ%lé‘a%

Y 5 AE AR R v

Enhance production efficiency &
product performance
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Fibre Specification For Carding Wools

- MR, AEKE (BM)

Fibre micron, “fibre length” (of staples)

= R B EONIEXT T A FE BRI S H A et il i [F
K2 TEAMA R TOPSPECH AN N T 57 i i o
REEAT T
Currently no good measure of carding wool properties available to predict

their processing and product performance in the way that the TEAM
formula or TOPSPEC can.

= SHEBFRIBORTEIE XS ARG BARIBRER

Open & Broken Top specified like Worsted Tops
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Fibre Specification For Carding Wools

» REZFHKE (LAC
Length After Carding (LAC)
» HCSIROSH ENMIFRFA K. Bl IEHAWTARERESHA
L RTFHORE B 15 2| E RAn A AT

Developed by CSIRO and others, now being pushed by AWTA for IWTO approval

 LACHRHERKERAE “WEMREI LHITRE, =FEhmRE
iEid Almeterit T
LAC: samples carded on “standard” card, 3 passages of back draft gill then Almeter.

 WEINL) KW REANARFIRGRSE

Most processors suspicious of its merits.

- HAmHBREERK, FTUBH I/ EZEXRER

Carding Wools highly variable: good sampling techniques are essential
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Fibre Specification For Carding Wools

= BT RS ICAT AR T4 1 58 34T A 9

Sirolan Tensor can provide measure of fibre bundle strength.

= AR EMBRAEHR

May correlate with performance in carding

= A] DO TR A BR G S AT 4R B B HEAT A

May be measure of damage caused in carbonising or dyeing

= ARHIBHITIE Ve QR SEAT

Research is on-going
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Loose Stock Dyeing

FER GBI A AT

= WL 4E

= GG E

= BB S 4E S AR T

« R ITa ARG

A B Rk

= [y & 24 5T
» ZPLTD: W TRELRE
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Conducted in large Vats

damages fibre
sets fibre in an entangled state:
causes fibre breakage in carding

provides colour blends that are
only obtainable in this way

Addition of auxiliaries

Anti-Setting Agents (ASA’s)

Sirolan LTD: allows lower
temperatures to be used:
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BLENDING

o fE SRR A I 5

Provides large scale uniformity of Product:

= Fith: MNTHSGTNS, WS HASHBEGRE RRERL

Colour: many different colours may be used in woollen blends

= G4k TS AFMRKILGYE R/~

Fibre: many different types may be used

= FEMW: 2iX10%HTHER
Lubrication: up to 10% oil is used on Woollens
BT REMSENFL, N1 ETEREEREI L, NAFGH
Jn— & £ & A B o0 A7 LSRR
High short fibre content common, oil and adhesion aids keep fibre on the
card: improves yield
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The Purpose of Carding

= PR FFE AR 4E RN

Opening & Individualisation of Fibres

= RSN AYEHITIRE

Intimate Blending of Fibres

= PATHESIA 4E

Parallelisation of Fibres

= BRI SIHIEM

Formation of a uniform web

= B SGYDLUEHR—D5Y

Division into “Slubbings” for Spinning
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The Woollen Carding Machine

T 15
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A AL
N 2 X < ) { 1) f 1. | (o0 N N i ~ e
3 : 0,
/ > Semi-Continental Carding Machine suitable for various
25 Fo types of wool, comprising Automatic Feed, Two-part

Scribbler with Garnett Breast, Burr Crushing Appara-
tus with Doffing Motion, Centre Drawing and Scotch

L Mo - e

(FiFE) The Scribbler Section
FAREVLR A MER B LB SMENLE RRMREEE

Woollen cards use flexible “fillet” wire to get higher point density than worsted cards
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The Woollen Carding Machine

Feed, Two—pm't Finisher Card and Leather Tape Con-
denser, Series Tape principle, with Four Tiers of Single

. Rubbing Leathers. Ouerall length 62-f¢, 1-in. X 91t :
LL 2-m wide ( for 61-tn. Card)

i

The Finisher Section

| AUSTRALIAN WOOL
» TEXTILE TRAINING CENTR




HWEVL — FDLESIF

The Woollen Carding Machine (Woolen Card - Fore Part)
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HImEYL — ZHDI

The Woollen Carding Machine (Woollen Card Intermediate)
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The Woollen Carding Machine Woollen Card Finisher Section

EHEF

To Condenser

kB T AL

From Intermediate
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The Woollen Carding Machine - (Woollen Card Condenser)
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Octir Woollen Card
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Woollen Card Condenser

_____________________________ C )
C D,
RETFERKEWN ( )
Web from doffer C )
- O
C )
C )
C )
C )
Tap%:eljs%)%ng %% IX

Rubbing section
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Woollen Card Condenser

P2k X

Rubbing section

kB TIERKEM

Web from doffer
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Woollen Card Condenser

#kIX

Rubbing secti

To Slubbing Creel / | “VO/ -—
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The Woollen Carding Machine

SDSR= V/V|,

TAPE
DDFFERV
D

PR 58 SR TR BT b DA R R e B AR R e 3B A R R A AT ZE D3R (8] 4

The Swift-to-Doffer-Speed-Ratio and the Fancy Lead determine Transfer Efficiency and hence the degree of
fibre recycling.
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Woollen Carding

FEHSH:

Important Parameters:

- SFHEAE

Fibre micron

= DL A HERIBE RS N 28839 5]

The more fibres in the yarn the more even it is

= FREBALAIET AR PR T AR 4R 40 R )V

card wire limits micron range

 SEHHRT A LERHE  >902 4

yarn count dictated by micron >90 fibres

= 5% BT ) 98 RE B R SRR TE

tape width also limits range of counts available
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2| 2 BT B 96 5 20 ST BUI R &R

Condenser Tape Width v. Yarn Count
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Courtesy Tatham UK
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Woollen Carding

FERSH:

Important Parameters:

= FGHHKESHE

Fibre Length & Strength

= SRR AT

The Longer the fibres the better

= AR ERIEKRE— FHFRDE

Stronger fibres maintain Length — better yarns

= IS/ BE RIS TT A ROt R R

Small Quantity of Synthetic fibre can improve performance dramatically
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Woollen Carding

= EFRBRT, SERAERNSEBELTRIBN—E TR

Generally, the lower the fibre loading the better the web evenness — better yarn

= R GRS 4E U

The weaker or shorter the fibres:

" WIREEMRAE

the lower the loading must be

= KRR RIRK

the lower the maximum production rate
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Woollen Carding

FEKSH:

Important Parameters:

MBHLR ST S ECE R 1 2 4RI

Card Clothing and configuration limits the range of fibre inputs

W, MENETENHRERTAZE: HFE=KERA={GE
Roughly, fibre number is kept constant on the card: finer fibres = lower kgs
loading = lower speed

MSCE: AT DASEDLBRIE AL

Coarser counts: faster delivery possible

£ DAV ERAE R M AN %3 450m / min

Industrially, Swifts are not run faster than 450m/min.

BXEEEELISM/ min (40%) 50m/min (Bi#)

Delivery ranges from 15m/min (fine counts) to 50m/min (carpets)

AUSTRALIAN WOOL
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Woollen Character

" @‘%%*ﬁ

Yarn Structure:

mag. AR ULARER I KRR

entangled, fibre loops & surface hairs provide “Woollen Character”

HA BT

Gives BULK and HANDLE

HR—REd T AL 5ES

Fabrics Often Milled & Raised

5XEgitLL, Y 4E 2 eksm TR A K

fewer fibres contribute to the yarn strength compared to Worsted Yarns

BLZHORBEA 4L >100

Many more fibres required in cross-section: usually >100
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Woollen Spinning

= WEBHEE DBET CGHED

Card Produces “Slubbings” [rovings]

. NBAFERMSRRESGORER “B” BRI ET
“H” IR RS

Slubbings drafted against “false” twist on Spinning Frame or Mule and
“real” twist inserted to form a yarn

- FElYGSGYFEMEMER—RELS £1.5 . EEREY LN
AR

Maximum draft in Woollen Spinning is about 1.3 to, slightly higher on Mules

AUSTRALIAN WOOL
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Woollen Ring Spinning Draft
Ja B

Back Draft Rollers

Draft=V_/ Vg

NBS

Slubbing

A2 {8 %' hr Bim

Front Draft Rollers / False twister

U N AUSTRALIAN WOOL
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Woollen Ring Spinning

WA Z hr

Delivery rollers

2R

Surface drum

(EErge

False Twister

B

Draft rollers

2iE
Spindle
IS ML
Ring & Traveller

witc (7 AUSTRALIAN WOOL
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Mule Spinning

MREHLETREESE

Slubbing Bobbins from card

(3oL 0N

Delivery Rollers

B L2 5

Spindle on moving carriage

wete (€ AUSTRALIAN WOOL
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Woollen Spinning Draft
LEMEHILE|~V1.35 B

As Draft Increases up to ~1.35:

= SYERNE

Fibres straighten

o VAR Yl

Strength Increases

= TRIIRD

Extensibility decreases

» HBH~1.35 FRETE

Above ~1.35 Quality decreases

IR R MM R E

Drafting twist level affects draft quality

= RESZHDHAR

varies according to Spinning frame

» CSIROHIZIZHMALE on,~30

a,~30 is optimal on CSIRO’s frame

AUSTRALIAN WOOL
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Dilemmas:
E&%g%}ﬁ % Increased Fibre Quality
fgjﬂ&/\ﬁ@i‘ Increases Input costs
=P BUT
fgﬁﬁf&—%—{ Increases Efficiency
&#ﬁnﬁﬁﬁ‘ Increases Product Quality
ﬁ//ﬁ'i‘/t /i@ZK Decreases Conversion Costs

AUSTRALIAN WOOL
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Dilemmas:

@bﬂﬁ%ﬂ%ﬁg Increased Card Production Rate

ﬁ//l‘ ﬁ%ﬁ@ﬁi‘ Decreases Carding Cost

{H 72 [ B BUT ALSO CAN

/9:5: ﬁ‘ 7:/{% Decrease Quality
é]]‘é”/ﬂ%?ﬁ% Decrease Spinning Efficiency
gﬂﬁ)’&% Tﬁé Decrease Weaving Efficiency
&Iﬁgﬁﬂ Increase costs

AUSTRALIAN WOOL
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Dilemmas:
e R R I N Higher Spindle Speed
=%E$F$ = Higher Productivity
= PR Rl A = Lower Cost
{H 2 [F] By BUT ALSO
=2b2R 9k 3N = higher tension
= WL 238 = higher end breakage rate
=55 55 R A 1 i =higher labour cost
=%§kﬂﬁi¥jﬂ] =more joins
=& T ¢ =lower quality

AUSTRALIAN WOOL
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Woollen Products

GEAlare

Knitted fabrics

HLER TR

Woven fabrics

HEE: RAEHLH

Carpets: Tufted and Woven

W

Felts

(p\\\\ AUSTRALIAN WOOL
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AR R B0, = t.p.m./ VNm

Metric Twist Factor: o ,= t.p.m./ VNm

= B MW, KRE

Knitting Yarns: softer, lower twist

= HRAYRARBEHE

Knitting Twist Range
o, = 65 to 85

= PHRYFHERT

Weaving Yarns need strength

= ZHWarp o, = 85 to 120
= HimWeft o,, = 75 to 95

ol AUSTRALIAN WOOL
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After Spinning

= S5O, BRSNS

Similar to Worsted, thin & thick faults removed

= nEs:

Twisting:

 XEADM S, BEARBER=IEHITRE

Two-fold or Three-fold common for knitting

= INERPETARE — REEARE

Provides twist balance - no Spirality

» RSB FE IR E

Two-fold sometimes used for warp yarns

= K.
Hanking:

« RO LR G B R kAT e T AL BRI FT DAAS B AR R SE Y 2b £k

Allows yarn to be dyed and set in relaxed state providing desirable YARN BULK

AUSTRALIAN WOOL
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After Spinning

= K2  (steaming)
= EAFER LR BT UME e 1
Occurs at various stages to set twist
- )3‘2‘}* (Balling)
» ARGEHTFIHEEY

for hand knitting yarns only

= FRA

Tufting

= TG BB SRR i W E AN R R

To make carpets and specialist products like polishing discs and car seat covers
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Woollen Yarn Units

PR7#: (Counts)
= Tex = g/km = 1000/Nm
= Metric Nm = m/g = 1000/Tex

= YWS, Yorkshire Woollen Skein
= 1942 / Tex = Nm/ 1.942

(YWS = length in yards that balances a 1/16 0z.)
(LA B X Hi=1/16BF EMEKE)
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Woollen Yarn Units

K

Twist:

= (FEKIBEED tpm = turns per metre
= (FESFHEHD  tpi = turns per inch = tpm/39.4

BRI

Twist Factors:

= (AFD metric, o,,= t.p.m./ VyNm
= KD Twist multiplier = tpm vtex
= (ATEHD Twist multiplier = tpi / VYWS
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