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INSTRUMENT DESCRIPTION

STICKINESS TESTING METHOD
USEFULNESS / BENEFITS

 Measure and classify sticky points in cotton fiber 

 Fully automatic high-speed tester;

 Spinning-like preparation of samples (cotton web);

 Thermodetector at typical T(°C) of spinning mill machines;

 Large mass testing for bale characterization before spinning;

 Reduction of the risk of issues during spinning due to stickiness;

 Almost operator-independent.

RANGE OF APPLICATION:

 100% raw cotton fibers (also sliver can be processed);

 From short to extra-long staple fibers (20 mm < UHML < 40 mm).

RECOGNITED PARAMETER: 

 Stickiness Grade

NECESSARY SURROUNDING: 

 Standard atmosphere, ASTM D1776 (21 ± 1°C, 65% ± 2% RH);

 Pre-conditioning for at least 24 hours.
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INSTRUMENT DESCRIPTION

SAMPLE PREPARATION

• Remove large foreign particles (barks / entire seeds);

• Fluff the fibers to eliminate dense clumps or knotty balls;

• Weight a portion of 3.5 ± 0.2 g;

• Stretch the fibers, as to reach the proper length of  30 ± 3 cm;

• Roll the material to obtain a cylindrical shape;

• Insert the sample onto the conveyor belt.

CONTEST-S MEASURES ONLY STICKINESS

• Sample preparation: 30 sec

• Sample transfer: 20 sec 

• Testing time: 30 sec 

CONTEST-F IS A HIGH VOLUME COTTON TESTING 

EQUIPMENT, WHICH INTEGRATES THE STICKINESS TESTER 

Additional parameters : 

• UHML, UI, Strength, Elongation, SFI, Moisture

• Rd, +b, Color Grade 

• Trash Count, Trash Area, Leaf Grade 

• Micronaire, Maturity, Fineness

Stickiness measurement

• Sample preparation: 30 sec

• Sample transfer: 30 sec 

• Testing time: 60 sec 
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International standard UNI EN 14278-3

• Sample weight: 3.5 ± 0.2 g;

• Automatic processing of a fiber web (10 m in length);

• Web pressed in two revolving heated drums;

• Drum temperature at 35.0 ± 1.0°C (warming up of 10 min);

• Heating by a friction system of moveable brushes (patented);

• Temperature real time monitored by IR sensor;

• Sticky points optically inspected by a laser beam;

• Sticky points counted and divided into 5 classes of size;

• Automatic cleaning by a brush/blade-mechanism;

• The laser stability monitored;

• Automatic cleanings (with air blasts) prevent double counts.

Stickiness Count (St Cnt) [1/g] : tot num. of  sticky points

St Count 1 [1/g] : num. of sticky points of CLASS 1

St Count 2 [1/g] : num. of sticky points of CLASS 2

St Count 3 [1/g] : num. of sticky points of CLASS 3

St Count 4 [1/g] : num. of sticky points of CLASS 4

St Count 5 [1/g] : num. of sticky points of CLASS 5

St Avg Size (St Size) [a.u.] : the mean class of St Cnt

STICKINESS GRADE (St Grade) =  i=1
5 i ∙ Si

𝑆𝑖 = num. of sticky points of class 𝑖

PARAMETERS AND DEFINITIONS

FUNCTION PRINCIPLE

CARDING SYSTEM

FIBER WEB

SUCTION HOOD

BLADE

LASER BEAM

PHOTODIODE

MOVABLE FRICTION SYSTEM

REVOLVING DRUM

STICKY POINT
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CLASS 1

BASE SIGNAL
Int

time

CLASS 2

CLASS 3

CLASS 4

CLASS 5



ITFM – INTERNATIONAL COMMITTEE ON COTTON TESTING METHODS RECOGNITION

APRIL 2020
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• ENHANCED VOLUME TEST

• IMPROVED CARDING EFFICIENCY

• DOUBLED MAX NUM. TEST PER DAY IN 4 YEARS

TEST VOLUME IN 4 YEARS OF FIELD TESTING
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COTTON F-calculated F(0.95;2;12) EVALUATION

A 0.8510 No significant difference between weeks

B 0.7953 No significant difference between weeks

C 2.7441 No significant difference between weeks

D 0.6699 No significant difference between weeks

E 0.2980 No significant difference between weeks

3.8853

ANOVA (ANALYSIS OF VARIANCE) of daily mean values between the 3 weeks

REPEATABILITY

Day min Max Q2 Q3 Median Mean SD CV% T (°C) RH(%)

1 334 544 366 455 400 431 71.4 16.6 21.1 66

2 319 486 320 485 346 407 86.2 21.2 21.3 65

3 323 623 343 490 380 445 116.9 26.3 21.3 66

4 372 513 379 425 400 420 50.3 12.0 21.3 66

5 354 600 386 476 472 466 81.4 17.5 21.4 66
433.6 21.3 65.8
431.0 21.3 66.0
22.7 0.11 0.45
5.2 0.51 0.68

6 373 520 378 468 390 434 61.4 14.2 21.1 66
7 319 559 335 448 369 416 88.2 21.2 21.3 66
8 339 495 363 449 418 423 55.1 13.0 21.1 66
9 270 427 289 409 332 359 64.9 18.1 21.2 66

10 286 467 330 415 377 389 60.8 15.6 21.5 67
403.9 21.2 66.2
415.5 21.2 66.0
30.1 0.17 0.45
7.4 0.79 0.68

11 298 529 320 471 366 413 91.7 22.2 21.1 67
12 266 510 302 467 351 400 98.6 24.7 21.6 65
13 276 501 314 416 375 389 75.6 19.4 20.9 66
14 374 560 387 432 417 436 65.1 14.9 20.6 68
15 273 435 302 373 349 356 54.2 15.3 21.2 65

398.5 21.1 66.2
399.7 21.1 66.0
29.7 0.37 1.30
7.4 1.76 1.97CV% between the days

COTTON A (6 tests)

Median (of 5 days)
Standard Deviation
CV% between the days

Mean (of 5 days)
Median (of 5 days)
Standard Deviation

Mean (of 5 days)
Median (of 5 days)
Standard Deviation
CV% between the days

Mean (of 5 days)

• 5 cotton samples, A-E*

• Fully covered the detection range

• 6 tests/sample for 15 consecutive days (3 weeks)

• Alternating testing sequence (A1, B1, …, D6, E6)

• Same operator

• Same instrument (CONTEST-S)

• Same laboratory (at manufacturer)

(*) D = homogenized ; A-B-C-E = mixed

E
X

A
M

P
LE
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REPRODUCIBILITY

• 4 different laboratories: manufacturer + 3 customers

• 6 different Stickiness Testers involved

• 5 cotton, A-E*, (35 g per sample per lab)

• Delivered with random labels

• Fully covered the detection range

• 6 tests/sample 

• Alternating testing sequence (A1, B1, …, D6, E6)

• Pre-conditioning of 48 h at least (ASTM D1776)

• Cleaning before starting the RT

• In one day by one operator

LABORATORY

LOCATION EU ME USA

INSTRUMENT CS CF C CF C C

TEMP (°C) 21.4 21.3 21.6 21.2 20.7 19.4

RH (%) 65.3 64.9 66.2 68.5 64.0 64.0

test 1 419 439 488 680 712 501

test 2 421 444 426 646 565 531

test 3 612 344 379 505 387 494

test 4 489 444 528 544 527 386

test 5 488 488 656 453 498 530

test 6 536 513 480 619 512 497

Mean 494 445 493 575 534 490

Median 489 444 484 582 520 499

SD 73.1 57.8 95.4 88.0 105.9 53.4

CV% 14.8 13.0 19.4 15.3 19.9 10.9

Q95% 73.0 57.8 95.3 87.9 105.8 53.4

COTTON D (6 tests per instrument)

MANUFACTURER CUSTOMERS

ITALY

Grand Mean of all instruments (6) 505.0

CV% between instruments (6) 8.7

Median of all  results (36) 497.5

SD of all  results (36) 85.6

SD between instruments (6) 44.0

(*) D = homogenized ; A-B-C-E = mixed

ANOVA (ANALYSIS OF VARIANCE) within/between instruments for each cotton

COTTON F-calculated F(0.95;5;30) EVALUATION

A 5.8316 Significant difference between instruments

B 1.8262 No significant difference between instruments

C 2.3177 No significant difference between instruments

D 1.0486 No significant difference between instruments

E 0.4029 No significant difference between instruments

2.5336

EXAMPLE
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CORRELATION WITH REFERENCE METHODS

SHARING A SIMILAR PRINCIPLE OF FUNCTIONING

“The tendency of cotton fibers to stick to textile working surfaces”

UNI EN 14278-1 (SCT)

UNI EN 14278-2 (H2SD)

UNI EN 14278-3 (CONTEST)

• 4 different methods (MINICARD, SCT, H2SD, CONTEST)

• About 23 instruments involved

• 26 homogenized samples by CIRAD

• 6 tests per cotton

• Recommended: alternating testing sequence

• Pre-conditioning 24-48 h in ASTM D1776 or ISO-139

• In one day and by one operator

(!)  DIFFERENT UNITS

(!)  NO DIRECT COMPARISON AVAILABLE

STICKINESS ROUND TRIAL FROM 2017-1 TO 2019-2
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CORRELATION WITH REFERENCE METHODS

• Mean values for each RT cotton

• Bravais-Pearson correlation r

• Conversion Rule :                              

REF METHOD = A + B · CONTEST

MINICARD SCT H2SD CONTEST

MINICARD 1 0.701 0.884 0.847

SCT 0.701 1 0.822 0.873

H2SD 0.884 0.822 1 0.901

CONTEST 0.847 0.873 0.901 1

r
x-axis

y-
ax

is

WITHIN METHOD

BETWEEN METHOD

METHOD r A B D UNIT

H2SD 0.901 1.8779 0.06304 4.11 Sticky points

SCT 0.873 2.7336 0.1034 7.73 Sticky points

MINICARD 0.847 0.65692 0.0030757 0.66 ITMF grade
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ANOVA (ANALYSIS OF VARIANCE) 

within/between instruments for each cotton

INTER-LABORATORY VARIABILITY

• Inter-Laboratory CV% of mean values

• vs Stickiness Grand Mean

• Direct comparison among methods

• Independent of method unit

2017-1 2017-2 2018-1 2018-2 2019-1 2019-2

CONTEST 25.0% 5 6 5 6 4 3

H2SD 51.6% 4 3 4 4 4 2

SCT 68.0% 13 11 12 9 9 11

MINICARD 62.8% 4 4 3 2 3 3

Number of 

Instruments

STICKINESS ROUND TEST SESSION
METHOD           

FOR EACH COTTON OF THE 

STICKINESS ROUND TRIAL 

FROM 2017-1 TO 2019-2
COTTON F-calculated F(0.95;5;30) EVALUATION

A 5.8316 Significant difference between instruments

B 1.8262 No significant difference between instruments

C 2.3177 No significant difference between instruments

D 1.0486 No significant difference between instruments

E 0.4029 No significant difference between instruments

2.5336

STICKINESS GRADE

CV%(6) GMEAN (6)

23% 358

34% 28

14% 187

9% 505

11% 136

A
B

C
D

E
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FINAL SUMMARY
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 4 year field testing >170000 tests

 Carding Efficiency >90%

 Max num. tests > 800/day

 ITMF-ICCTM recognized in April 2020

 5 cotton samples (homogenized/mixed)

 26 homogenized cottons (ITMF Stickiness RT)

 REPEATABILITY PASSED 

• ANOVA: 5/5 samples

• 15 days

 REPRODUCIBILITY PASSED

• ANOVA: 4/5 cottons

• 6 instruments

 REFERENCE METHODS & ROUND TRIALS

• 3 reference: SCT, H2SD, MINICARD

• High correlations with all methods

• Lowest CV% inter-lab

MINICARD SCT H2SD CONTEST

MINICARD 1 0.701 0.884 0.847

SCT 0.701 1 0.822 0.873

H2SD 0.884 0.822 1 0.901

CONTEST 0.847 0.873 0.901 1
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