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Vertical Wicking of Textiles 

Developed in 2011 by AATCC Commit
tee RA63; editorially revised and reaf
firmed 2012; reaffirmed 2013. 

Foreword 

Historically, the textile industry has 
utîlized many different test procedures 
for deternlining the wicking characteris曰“CS of textile fabrics, i.e., the movement 
ofwater or liquid through fabrics. Within 
the la5t decade, the industry has devel
oped new technologies that have changed 
water mQvernent and absorbency re
sponses of textiles leading to the use of 
the labeling tenn ""mois扭扭 rnanage
menf、 to describe these phenomena 
Many interested groups (textile manufac
組時間， chemical suppl時間， and retailers , 

as well as independent testing laborato 
ries) participated in the efforts to stan 
dardizc test methods to measure the verti
cal wicking properties of fabrics with 
moisture management attributes. 

Unofficial techniques 晶。r determining 
the absorbency and wicking properties of 
textile fabrics were published in the 2004 
AATCCI八STM International's Techni
cal S中)plemenl: A Compilalion 01 Proce
dures ond G叫'deün臼戶r 昆xtile Products 
and the 2008 AATCC/ASTM Interna
tíonaJ's Moislure Monagement Technical 
Supplement: Applicable to Apparel. Lin
ens and Soft Goods (see 13.1). This 記st
l11ethod is based on one ofthe testing pro 
cedures for wicking published in this 
Technìcal Supplement 

1. Purpose and Scope 

1.1 1可bis test l11ethod is used to evaluate 
the ability of vertica1ly aligned fabric 
specl111ens to tr，個sport liquid along andl 
or through thel11, and is applicable to wo 
ven , knitted , or nonwoven fabrics 

2. Principle 

2.1 The rate (dis個nce per unit ofti l11e) 
liquid travels along and/or through a fab
ric specimen is visuaIIy observed, manu
ally timed and re∞rded at spec的ed inter
vals 

3. Terminology 

3.1 fabric, n.-;n /.ιxliles司 a planar 
structure made 品。m yarns or fibers 
(ASTM D123 and see 13 .4) 

3.2 vertical wicking, n 一;n a lextile 
held VeT'甘cal!y，‘ the upward movement of 
liquid from a cut edge 

3.3 vertical wicking rate, n 一一the
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speed at which liquid travels along or 
through a textile 

3 .4、吋cking， n.-in te.丸tiles ， the move
ment of a liquìd.、 by capill缸y action, 
a]ong or through a material 

3.5 wicking distance, n 一-the linear 
measurement that the 1iquid travels along 
or through a textile from a starting poiDt 
to a stopping point 

3.6 wicking time, n.-the measurable 
period during which liquid travels along 
or through a textile. 

4. Safely Precautions 

NOTE: These safety precautions 叮e
for information purposes only. The pre“ 

cautions are anci l1ary to the testing proce
dures and are not intended to be a l1 ioc1u
sive. It is the user‘s responsibílity to use 
safe and proper techniques in handling 
materia1s in this test me出od. Manufac
turers MUST be consulted for specific 
details such as l11aterial safety data sheets 
an吐 other l11anufacturer's recommenda. 
tions. All OSHA standards and rules 
must also be consulted and followed 

4.1 Good laboratory practices should 
be f01l0wed. Wear safety glasses in a1l 
laboratory areas 

5. Uses and Umitations 

5.1 The movement of liquid through a 
fabric may be influenced by fiber con 
tent, fabric construction, mechanical or 
chemical processing or a combination of 
these. 

5.2 This test method is used to evaluate 
the wicking ability of veltically aligned 
test specìmens, exposed to distilled or 
deionized water, whcre wicking is influ
enced by gravity. 

5.3 Liquids other than disti1led or 
deionized water (tinted water, dye solu 
tions , etc.) l11ay be used in this test. If a 
liqu泊 other than water is chosen, its sur
face tension should be measured and re 
po叫ed as solutions of di叮erent surface 
tensions may yield different results 

5.4 Oark fabric colors or prints and de
signs may be difficult to test. The use of a 
soluble ink of a contrasting color may 
help in making the marks more clear1y 
visibl。

5, 5 The procedure measures the time 
and distance water wi lI move up from the 
cut edge of a specÎmen、 but does not du 
plicatc an end-product ‘s exposure during 
weal 

5.6 , The results obtained by this test 
are not a measurc of c0111fOlt which is bc 

yond the scope ofthìs method 
5.7 The relationsh叫p between results 

obtained by vertical and horizontaI wick
mgt，聞組 is not known、

6. Apparatus , Reagents , Materials 

6. 1 Dìstilled or deionized water at 21 
士 IOC (70 土 20F)

6.2 Marking pens, with fine point, per-
manent and soluble ink (see 13.2) 

6. 3 Stopwatch or digi祖1 timer. 
6. 4 Tape or ruler, ml11 graduations 
6.5 Surface tensiometer, ifusing liquid 

other than water (see 9.1) 
6.6 Erlemneyer flask or elongated pan 

(see Figs. 2 and 3) 
6.7 Pipette and bulb 
6.8 Scissor jack (optional) 
6.9 Straight pins or a holder that per

mits the suspension of a specimen into a 
f1ask or 0出er device (see Figs. 2 and 3 
and 13.3) 

6.10 Small paper c1ip or clamp (op
tional) 

6.11 Template, 165 (or longer) x 25 
口1m

6.12 Disposab1e gloves.、 such as latex 
or nitrile 

6.1 3 Double-sided 臼pe

7. Specimens 

7.1 Detennine whether the fabric has a 
hydrophobic or hy西rophilic side. Upon 
agreement between interested p缸t1間， de 
termine whether both fabric sides are to 
be tested. If only one fabric side Ís to be 
tested, mark the selected side. Iftesting Ís 
to be per罰。訂了led after laundelÎn皂， use a 
marking pen with pem1ane叫 ink to de
note the fabric side chosen for testing 

7.2 Minimize handling ofthe test spec
imens or use gloves 品。ils from the skin 
maya品已ct moìsture movement 

7.3 All specìmens should be cut at least 
100 ::l:: 5 mm from the selvage. If testing 
gannen阻， take specimens 仇。111 different 
garnlent panels away from seams, pock 
et話， plackets or other assembly features 
Take each specimen such that different 
sets of(fabric) length and width yarns are 
present 

7.4 Cut three specimens at least 165 :f: 

3 x 25 土 3 111m with the long dimension 
parallel to the fabric direction(s) chosen 
to be tested. For length direction testin旱，
align the long direction of the templatc 
with the warp yarns (wa1es); 1'or width di
rection tèstjng, align the long direction of 
the template along the filling yarns 
(courses). Cut an extra spccim凹的 detcr
mine watcr level in tl祖 llask or beakeJ 
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before startìng thc tcstÎ月 (see 9.2.4) 
7.5 If tcsting thc durabilîty of fînishes 

or evaluatìng wicking properties aftcr 
launderinιtakc specimcns as dcscribed 
in 7.4 from fabric swatches that have 
been laundered according to conditions 
chosen from the AATCC Monograph 
M6，“Standiαrd.ιι1fion 0/ fJome Lα undly 
Test Condiûons ," found elsewherc in this 
TECHNICAL MANUAL. 

8.Conditioning 

8.1 Prior to testing, condition the speci
mens as directed ;n ASTM DI776, Stan
dard Practice for Conditioning and Test 
ing Textiles (sec 13 .4). Condìtion 
specimcns for at Ieast 4 h in an atmo句
spherc of2J " JOC (70 土 2 0F)，的土 2%
RH by layiog each test specimen sepa
rately on a screen or pec品Drated shelf of a 
conditioning rack 

8.2 Perfonn aIl tests in the standard at 
mosphere for testing 

9. Procedure 

9. 1. 1叮fne臼ce閻ss阻ar可y， the sur:fl臼ac閒et扭ens別1叩on of 
the chosen I 
or dye solution) should be measured as 
d副lr，間'ect扭ed in ASTM Dl日33 J -89叭， Standard 
Test Methods for S\叮1汀rf兔àc臼e and Int扭er吋fa祉Cl凶al l 
Tens剖ions of Solutions of Surface-Active 
Agen阻 (see 13 .4) and 間po口吋

9.2 Option A-Measure time at a 
given distance. 

9.2.] Using a marking pen with soluble 
ink, mark a líne across thc end of each 
specimen at a distance of 5 士 1 mm from 
the er吋 011 the fabric side to be tested 
Thc 5 mm line denotes the level to which 
a specirnen Ís to be lowered into the water 
in the flask or beaker which is the test 
start tIme 

9.2.2 Using a marking pen with soluble 
ink, measure 世om the 5 士 1 mm line, and 
mark lines across the width of the specî
men at dis祖nces of 20 土 1 and J50 土 1
mm (see Fíg. 1). To facilitate the mea 
surement of wicking distances、 intervals
of 10 " J mm may be marked along the 
specimen length between the 20 土 1 mm 
and 150 ::l:- 1 mm lines 

9.2.3 Alternative wicking distances 
may be used depending on the desired 
end use of the fabric. When comparing 
resu1ts, the same wicking distance bench
marks should be used 

9.2 .4 To determine the amount ofwater 
for the test, use the extra specimen and 
position it at the opening of an Erlen 
meyer flask (which may be placed on a 
scissor jack) by the insertion of a straight 
pin or other device near the end of the 
specimen (see Fig. 2). Allow the speci
men to hang into the flask. Add water up 
to the level at which the specirnen 's 5 士 l
mm line is reached and then mark the re心
quired water level on the outside of the 
flask. Special care should be taken to in“ 
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150mm 

T
凹
m

l之5mm

← 25mm吋

Fig. 1-Vertical wicking 
specimen and marking. 

Straight pin IIne 

First t6st lIne 
(20mm) 
Water leve! !ine 
(5mm) 

Fig. 2-Vertical alignment 
test configuration. 

sure that the lip and the neck of the flask 
rem剖n dry to prevent prema扭扭 blceding

of soluble ink marks on the specimen 
9.2.5 Some light weight woven , knit

tcd, or hydrophobic fabrics may float on 
thc water, in which case, a small paper 
clip or clamp rnay be atiached to the end 
of the specimcn that is to be submerged 
If a paper c1ip or c1arnp is used , it shouJd 
be noted in the report (see 11.l.l) 

9.2.6 Fill the flask with d祖tilled or 
deionized water to the line marked as in
structed in 9.2.4. Insert the specimen into 
the f1ask, or raise the scissor jack to posi
tion the specimen so that the water is at 

lhe 5 土 1 111111 Jinc 
9.2.7 AlternativcJy. thc approximatc 

al110unt of water requircd may bc addcd 
to a fl品k as instmctcd in 9.2 .4 for deter
mining and marking a watcr level fill line 
on the outside of a 刊ask. A丘cr a SpCCI
mcn is suspended in thc flask, a pìpette 
can bc used to 間的c thc water level to the 
appropriatc hcight 

9.2.8 Use a clean flask wîth fresh watcr 
for testing subsequeot samples 

9.2.9 Start stopwatch or timcr as sooo 
as the watcr reaches the 5 士 1 mm linc 
and the solub!e ink begins to migr訕。 up
wards 恥10nitor thc risc of the water. 
Record thc time可 to the ncarest 8econd, 
that it takes for the solublc Înk at the 
marked 20 土 1 111m line to st叮t to m卜
grate. Continuc 111ooitoring the rise ofthe 
water and record to thc ncarest second the 
timc and dîstance that the test was tenni
nated 

9.2.10 The test shouJd be terminated if 
the water does not wick to either the 20 士
] 111m line in 5.0 土。 1 min or if the total 
time of the water to wick to the 150 土 l
mm line exceeds 30.0 士。 1 min. In either 
case, mcasure the distance the water has 
migrated and thc time that the test was 
stoppcd. Record the time and distance 
and the reason 自or termination ofthe test 

9.2.11 Remove the specimen from the 
flask 

9.2 .1 2 Repeat steps 9.2.2 through 
9.2 .11 for the remaining specimens 

9.3 Option B一-Measure distance at a 
given time. 

9.3 .1 Place a ruler vertica l1y against the 
back ofthe elongated pan (see Fi耳。 3)in
side the box so that the 凹ler touches the 
bottom. FiIl the elongated pan with dis
tiI1ed or deionized water to a depth of 38 
土 2 mm (1.5 土 0 .1 in.) water. 

9.3.2 Remove the ruler rrom the back 
of thc pan. Secure the ruler with tape on 
the outside of the pan so that the top of 
the wat.er surface is at the “。"mm mark 
on the mler 

9.3.3 Use double-sided tape to secure a 
specimen to the top of the box so that 出e
botiom edge just touches the top surface 
of the water (same as the “。" mm mark 
on the ruler) and 8tart the stopwatch or 

Fig. 3-Multiple specimen elongated pan. 
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timer immediately. 
9.3.4 Some light weight woven, knit

ted, or hydrophobic fab討cs may float on 
the water, in which case, a small paper 
c1 ip or c1amp may be attached to the end 
of the specimen that is to be submerged 
If a paper c1ip or c1amp is used, it should 
be noted in the report (see 11.1.1) 

9.3.5 Monitor the rise of the water. At 
2.0 :l: 0.1 mín, use a ruler to measure the 
distance that the water has wicked 
Record the distance in millimeters. At 
10.0 ::l:: 0.1 min, use a ruler to measure 也e
出stance that the water has wicked 
Record the dis阻nce in millimeters 

9.3.6 A1temative wicking tìmes may 
be used depending on the desir吋 end use 
of the fabric. When comp缸ing results, 
the same wicking time benchrnarks 
should be used 

9.3.7 The test should be tenninated if 
the water does not wick any distance in 
10.0 士。 1 min or if the total time of the 
water to wick to the end ofthe specimen 
exceeds 30且土 0.1 min. In either case, 
measure the 崗位朋ce the water"has mi
grated and the time that the test was 
stopped. Record the lime and dis阻nce
and the reason for tennination ofthe test 

9.3 .8 Remove the specimen from the 
flask 

9.3.9 Repeat steps 9.3.1-9 .3.8 for the 
remammg speclmens. 

10. Calculation 

10.1 Calculate the verticaI wícking 
rates. Two different rates, a short period 
rate and a long period rate, are obtained 
for each sarnple 

10. 1.1 Vertica1 wickin皂 rate is calcu 
late吐 by dividing the wicking distance by 
the wicking time as shown in fonnula 1. 

w ~ d/t (1) 

where: 
W = wicking rate, rnmJs 
d = wicking distance, mffi 
t = wicking time, s 

10. 1.2 The short period rate is caIcu
lated: 

(Option A) from the time it takes to 
reach the 20 士 1 rnm line or，仕om 出ed的“
tance the water has wicke西 in 5.0 士。 l
rnm.or, 

(Option B) from the distance the water 
has wicked in 2.0 士。 1 min 

10. 1.3 The long period rate is calcuω 
lated 

(Option A) 仕om the time it takes to 
reach the 150 士 l 訂llll line or, for those 
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speclmens 吐1at have not reached the 150 
mm line from the distance that the water 
has reached in 30.0 士。 1 min. or, 

(Option B) 仕om 出e dÌstance the water 
has wicked in 10.0 土 0.1 min 

11. Report and Interpretation 

11.1 Report the direction(s) and side(s) 
。fthe samp1e tested 

11.1.1 Report the wicking times, wick
ing distances, average wicking times, cal
culated wicking rates, whether short pe 
riod or long period, and whether a paper 
c1ip or clamp was at祖ched to the bottom 
ofthe test specimens 

11.1.2 If the t阻es前t was t扭erπm官X
r扭ea缸ching the marked di尬叫s前tance(s吟) 0肘r the 
max珀E阻X虹m口nu間u朋r紅mt血ime was exceeded, report the 
distance wicked 剖1d the time the test was 
tenninated. 

11.2 Report if a s01ution other than dis心
tilled or deionized water at 21 士 1 'C (70 
土 20F) was used and 巾 sur鼠臼 tenSlOn

and temperature. 
11.3 Report if testing was perfonned 

after launderinιthe laundering condi
tions used and the number of launderings 
comp1eted 

11.4 The 20 mm m缸'k， or the 5.0 min 
time, may provide data on ìnitial wicking 
and the 150 mm mark, or the 30.0 min 
time, may provide data on extended 
wicking. The two lcvels ofvertical wick
ing ability may be used as ìndicators to 
differeotiate perfonnance 

12. Precision and Bias 

12.1 p，阿CIswn

12. 1.1 InterlaboratO/y Study for Op
tion A. Tests 自br wicking of textiles using 
vertical orientation were conducted in 
2009, with one 1aboratory, three opera
to間， and five samples. The five samples 
used in the study were (a) 100%ωtton 
jersey kn前， (b) 100% cotton interlock 
kn此， (c) 100% p01y自ter woven, (d) 
100% cotton twi1l weave, and (e) 50/50 
cottonlp01yester b1end woven 

12. 1.2 The analysis of variance tech
mque w且 applied to tl1e eight different 
data se旭 The analyses are being retained 
for refcrence at 甘1e AATCC Technical 
Center. In the analyses of variance, the 
operato自 as a source of variation were 
not found to be significant in all cases ex
cept for testing in the width direction, 
when the measurement was made at the 
long period, in testing either in the flask 
or in the elongatcd pan. The fabrics were 

found to be a significant source of varia
tion. Table 1 shows the means and confi
dence intervals for each fabric in the 
length direction. Table II shows the 
rneans and confidence intervals for each 
fabric in the w抽出 direction

12. 1.3 Interlaboratory Stu再加戶r Op
tion B. Tests for wicking oftextiles using 
vertical orientation were conducted in 
2010, with one laborato哼" two operators, 
and four sampIes. The four samples used 
in the study were (a) cotton pique, (b) 
polyester jersey, (c) polyester mesh, and 
(d) p01yesterlspandex rib 

12. 1.4 The analysis of variance tech
nique was applied to the different data 
sets (1ength and width directions) 叮1e
analyses are being retained for reference 
at the AATCC Technical Center. In tl1e 
analyses of variance，也e operators as a 
source of v甜甜on were not found to be 
significant. Table III shows the means 
and confidence intervals for each fabric 
in the length direction. Table IV shows 
the means and confidence interva]s for 
each fabric 扭曲e width direction 

12.1.5 Between-laboratory prccision 
has not been established for this test 
method. Until such precision informa
tion is available, users of the method 
should use standard statistical techniques 
in making any comparison of test results 
for betvveen-laboratory averages 

12 .2 Bias. The true value of vcrtìcal 
wicking rates of textile fabrics can be de~ 
fined only in terms of a test rnethod 
There is 00 independent method for de
tennining the true value. In cstimating 
this property，出e test method has 00 
known bias 

13. Notes 

13 .1 Available from AATCC, P.O. Box 
12215, Research Trian耳le Park NC 27709; tel 
+1.919.549 日 141; fa'X; + 1.919.549.8933; e-mail 
orders@晶t郎。嗯; web s自 www.aatcc.org

13.2 A suitable markìng pen contains ink 
that is water soluble入 avaîlable commercially 
such as Paper Mate@Flairll\l FiberTipPcn from 
Sanford Co中orati胡同 2707 Bu前erfi叫d Rd., Oak 
Brook IL 60523: 他1: + 1.630.481.2200‘ fax: +1 
866.666.8735; web site: www.papermate.com 

13 .3 A suitable devìce that wìll function as 
a specimen holder is a ring stand with a hori 
zontal bar. An optional devicc to automati
cally lower the specimen into solution is a 
pneumatic cylinder ìncorporatcd into the spec 
imen holder, 

13.4 Available from ASTM Intemational, 
100 Barr Harbor Dr., W. Conshohockcn PA 
19428: tel: +1.610.832.95日日: f:叫什 610.832

9555; web site: ww、.v.astm.o也
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Table I-Summary 01 Sla!islics (OPTlO甜的一Leng!h Direction (rale in mm/s) 

Jersey Interlock Polyester Woven Cotton Woven Poly/Co1ton Woven 
ELONGATEO PAN METHOD SHORT PERIOD 
Mean 1.6 。 2 2.6 1.4 。 3
Standard Deviatior 0.5 。 1 0.9 。 4 。 1
Count 1 日 1 日 18 18 18 
Conl回ence Level (95 日%) 0.3 。。 0.4 。 2 。 1
FLASK METHOD SHORT PERIOD 
Mean 1.4 0.4 2.6 1.3 。 3
Standard Deviatlon 。 4 。 1 0.7 0.6 0.0 
Count 18 18 18 18 18 
Confidence B LePvAel N (9I5W0E%TH ) 0.2 0.1 。 4 。 3 0.0 
ELONGATED PAN METHOD LONG PERIOD 
Mean 。 1 。。 。 1 。 1 0.1 
Standard Deviation 。。 。。 0.0 0.0 。。Count 18 18 18 1 日 18 
Co門fjdence Level (95.0%) 0.0 。。 0.0 。。 0.0 
FLASK METHOD LONG PERIOD 
Mean 0.1 0.0 。 1 0.1 。 1
8tandard Deviatìon 0.0 0.0 0.0 。。 。1日
Count 18 18 1 日 18 18 
Confìdence Level (95.0%) 。。 。。 0.0 0.0 。。

Table II-Summary 01 Sla!ìs!ìcs (OPTION A)-Wid!h Direc!ion (ra!e in mm/s) 

Jersey In!erlock POlyester Wov凹 Cotton Woven Poly!Cofton Woven 
ELONGATED PAN METHOD SHORT PERIOD 
Mean 1.9 0.9 2.3 1 日 。 3
Standard Deviat的n 。 7 。 2 0.7 。 3 。 1
Count 18 18 18 18 18 
Conlidence Level (95.0%) 。 3 。 1 。 4 。.1 。 1
FLASK METHOD SHORT PERIOD 
Mean 1.8 1.0 2.2 1.2 。 2
Standard Dev閹割on 0.6 。 4 。 7 0.7 。 1
Count 1 日 1 日 18 18 18 
Conf deme Level N(9W5I日E%TH) 。 3 。2 0.4 。 3 。 1
ELONGATED PAN METHOD lONG PERIOD 
Mean 。 1 。 1 。 1 。 1 。。Standard Deviation 。。 0.0 0.0 0.0 0.0 
Count 18 18 18 18 18 
ConfidenMce ETLHevOeD l(95DPA) 0.0 。。 0.0 0.0 0.0 
FLASK LONG PERIOD 
Mean 。 1 。 1 。 1 0.1 0、0
Standard Deviation 。。 0.0 。。 。。 0.0 
Cou叫 18 18 18 18 18 
Confidence Level (95.0%) 。。 。。 0.0 。。 。。

Table III-Summary 01 S!a!ìs!ìcs (OPTION B)-Leng!h Oirec!ion (ra!e in mm/s) 

Cotton Pique Polyester Jersey Polyester Mesh Polyester/Spandex Rib 
SHORT PERIOD 

Mean 。 44 。 45 0.61 。 50
Standard Oeviatìon 0 日2 0.07 0 日3 。 03
Count 20 20 2日 20 
Conf地ence Level (95.0%) 0.02 0 日7 。 02 0 日2

lONG PERIOD 
Mean 。 14 。 18 。 20 。 18
Standard Deviation 0.003 。 01 0 日1 。 01
Count 2日 20 20 20 
Confidence Level (95 日%) 0.003 。 01 。 01 0.01 

Table IV-Summary 01 S!a!ìs!ìcs (OPTION B)-Wid!h Direc!ion (ra!e in mm/s) 

Cofton Pique Polyester Jersey Polyester Mesh Po!yesterJSpandex Rib 
SHORT PERIOD 

Mean 。.42 0.46 0.58 0.57 
Standard Deviation 0.03 0 日7 。 03 0 日5

Count 2日 20 20 20 
Confrden凹 Level (95 日。\) 0.02 0 日7 0.03 0.04 

LONG PERIOD 
Mean 。 13 。 18 。 19 。.20
別andard Deviation 0.01 0.01 0.01 。 01
Count 20 20 2日 2日

Confidence Lev叫 (95.0%) 。.01 0.01 0 日1 0 日1
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