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Hunter Weigh Pan Hopper Feeder

Monocylinder B4/1

Dust Remover

AMH Blender

Rieter Aerofeed  U Chute

Rieter C4 Card
JDH Trashmaster

Platt Saco Lowell DE-7C Draw  Frame

Rieter RSB 851 Draw Frame

Saco Lowell Rovematic FC-1B Roving  Frame

Zinser 330 HS Ring Spinning Frame
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                  Table 2.  Machine Operating Parameters

Machine Operating Parameters
Monocylinder Cleaner   Roll Speed = 750 rpm

Card   Production Rate = 60 lb/hr
  Sliver Weight = 60 gr/yd

Opening Draw Frame   Delivery Speed = 570 ft/min
  Sliver Weight = 55 gr/yd

Finishing Draw Frame   Delivery Speed = 990 ft/min
  Sliver Weight = 55 gr/yd

Ring Spinning Frame   Spindle Speed = 18,000 rpm
  Ring Diameter = 36 mm

         Table 1.  Fiber Property Measurements

Instrument Measurement Symbol
Spinlab HVI  1/8 in Gauge Strength (g/tex) (g/tex) S

 Elongation (%) E

 Length (in) L

 Uniformity Ratio (%) U

 Micronaire Value (µg/in) M

 Reflectance (Rd) R

 Yellowness (+b) Y

Uster AFIS  Short Fiber Content (% by weight) SF

 Diameter (µm) D

 Trash (no/g) T

 Neps (no/g) N

              Table 3.  Statistical Measures of Raw Fiber Properties

Property Mean Std. Dev. Min. Max.
S 33.4 4.94 24.3 44.4
E 6.3 0.67 4.8 7.9
L 1.2 0.13 0.99 1.50
U 83.8 1.94 80.3 88.3
M 4.0 0.57 2.3 5.4
R 73.8 4.99 63.4 81.8
Y 9.6 1.44 6.8 14.1
SF 6.5 2.27 2.9 12.1
D 12.3 1.22 9.5 14.9
T 775.3 838.94 24 8,174
N 270.1 128.52 80 725
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    Table 5.  Stepwise Multiple Regression of Ne 36 Ring Spun Yarn Properties on Fiber Properties
    Measured at Each Processing Stage

Dependent Yarn Variable:  CSP
Stage: Raw Chute Card

F Value: 596.21 1,175.66 895.49
R2: 0.96 0.97 0.96

Independent Variables
S 49.96 65.24 55.30
L 806.71 419.07 435.29
U
M 47.42
SF -39.94 -55.66 -46.97
D -221.68 -209.80 -230.12
N

Constant 3,331.37 3,495.62 3,861.41

Dependent Yarn Variable:  CV%
Stage: Raw Chute Card

F Value: 292.61 287.62 281.44
R2: 0.92 0.91 0.90

Independent Variables
S
L -2.73
U -0.22 -0.17
M -0.36 -0.26 -0.70
SF 0.25 0.41 0.27
D 0.56 0.51 0.92
N 0.003 0.0007 0.001

Constant 11.81 26.55 20.38

            Table 4. Average Fiber Property Values at Different Stages

Property Raw Chute Card
S 33.4 32.4 34.1
E 6.3 6.2 6.5
L 1.2 1.2 1.2
U 83.8 82.9 83.6
M 4.0 4.0 4.0
R 73.8 74.8 77.1
Y 9.6 10.5 10.7
SF 6.5 6.5 6.2
D 12.3 12.3 12.2
T 775.3 470.8 136.1
N 270.1 413.1 196.1
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       Table 6.  Sequence of Selection of Fiber Property Variables in Stepwise Regressions

Stage Step
1

Step
2

Step
3

Step
4

Step
5

Step
6

Step
7

Dependent Yarn Variable:  CSP

 Raw L D S SF M
 Chute S D SF L
 Card S D SF L

Dependent Yarn Variable:  CV%

 Raw SF L N D M
 Chute SF L D U (L) N M
 Card SF D M N U

Note:  Parentheses denote that a variable was removed.
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