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SUMMARY REPORT
on

FRICTIONAL HOLD OF VARIOUS SHEAVE
CONFIGURATIONS ON SYNTHETIC ROPES

to

NAVAL CIVIL ENGINEERING LABORATORY
PORT HUENEME, CA 93043

R AT S P Sret et
. i TR J
. .

November 1983
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INTRODUCTION

<

This report summarizes the results of an experimental program
conducted for the Naval Civil Engineering Laboratory under contract
no. N62583/83 M T291 to provide data for the design of traction winch
sheaves. An earlier report titled "Frictional Hold Versus Sheave Groove

Shape and Diameter for Polyester Rope", under NCEL contract no. N668305-
The objective of these

TR

3003-3641, has been combined with this report.
two programs was to determine the effect of sheave groove shape, sheave
groove surface roughness or coating, sheave diameter, and line tension
on the frictional hold of 2-in-1 nylon and polyester rope.

Thirty eight test series were conducted using 11 different
sheave configurations, two sizes of polyester rope, and one size of

Tests were conducted under both wet and dry rope conditions.
Battelle provided

§
13
5
&

£
b
1

nylon rope.
Five sheaves and two of the ropes were supplied by NCEL.

one of the polyester ropes, the testing facilities and made various
modifications to the NCEL supplied sheaves to create 6 more sheave con-
figurations. The frictional hold capability was determined from the
difference in rope tension on opposite sides of a rotating sheave.
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CONCLUSIONS AND RECOMMENDATIONS

The following conclusions have been drawn from the test results:

(1) The coefficient of friction between polyester or nylon
rope and any sneave decreases with increase in tension
on the rope.

B e o L S o iy v ar Sat e

(2) For a given rope tension, the frictional hold capability
of a sheave increases with diameter (either rope or sheave)
due to the reduction of rope pressure on the cheave.

ey

(3) The frictional hold of a sheave increases with a decrease
in the included angle of sheave groove.

Ao ety

SR e

(4) The frictional hold of a sheavc decreases as rope wear 4
increases.

(5) Urethane coating has the highest coefficient of friction p
of any of the surfaces tested, but this coating is not :
suitable for tensions above 20,000 pounds due to separation
of the coating from the sheave and embedding in the rope.

(6) The test using the 14 inch pitch diameter 45-V groove
sheave did not represent a true 45-V sheave because,
the root radius at the bottom of the groove was machined
teo large and could not be adjusted.

g
N

E

:

s

k.

i

=

(7) Decreasing the sheave rotation rate on the test stand
from the 10 rpm used in the first 10 tests to 1 rpm,
effectively lowered the creep rate of the rope on the
sheave, thus achieving a more realistic creep rate. .
This resulted in an increased frictional hold of the
sheave.

(8) At the 10 rpm rotational sheave rate using new rope,
the "static" coefficient of friction (as defined in this
report) was between 23% to 56% nigher than the sliding
coefficient of friction. At the 1 rpm sheave rate, the
range of percentages was from 0 to 11%.
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(9) Considering rope wear and frictional hold at 55,000 pounds,
among the sheaves tested a smooth steel sheave was deter-
mined to be the most effective surface for polyester

rope.

(10) On the average, nylon rope had about 10 percent better

. frictional hold than polyester rope.

(11) Considering wear and frictional hold at all loads, among 3
those surfaces tested the best surface for nylon rope gsk
was found to be nylon, with smooth steel as a reasonable ‘@ﬁ

second choice.

(12) For a traction winch using polyester rope and pulling
a load of 55,000 pounds at 35 feet per minute, the relative
velocity of creep or slippage between the rope and the
sheave surface due to stretching of the rope under load
would be about .4 inch per second on the sheave with

R R R P P e e

X ’.«.

the highest rope tension.

This study has yielded numerical information that allows the traction
winch designer to calculate, with a degree of confidence, the back tension
required for traction winch designs that use varying sheave shapes,

sheave diameters, and sheave quantities. However, there is no known

data concerning the capability of back-tensioning devices. Therefore,

we recommend that an experimental program be conducted to develop design

data for typical back-tensioning devices.

TEST SETUP

B e S e e
X ¥ R o P o R X oI

The test setup consists, basically, of wrapping a synthetic
rope 180 degrees around a driven sheave, with one end of the rope secured
and the other end attached to a pulling cylinder. Load cells are used _
to measure the tension in the rope on each side of the sheave. Figure i ég
1* is a schematic of the test setup. Figure 2 shows a photograph of ; ’

St a5
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*Note: A1l figures and tables for this report have been collected together
the end of the report, prior to the Appendices.




the test facilities. The maximum allowable load on the upper high tension
leg of the test setup is 55,000 pounds. The rotation of the sheave
i5 toward the pulling cylinder.

The synthetic rope is held at each end by Battelle developed
synthetic line stoppers. These stoppers are for holding onto a synthetic
rope, up to a predetermined load, without requiring any eyes or splicing
of the rope. The stopper consists of two smooth plates facing each
other. The front and back edges of the plates are radiused to prevent
cutting into the synthetic rope. The two plates are caused to squeeze
the rope with enough force to hold the rope up to the maximum load desired.
Since the plates are smooth, the rope can slip without damage when the
load exceeds the frictional hold of the stopper, thus reducing the chances
of breaking the rope. Figure 3 shows a phetograph of the synthetic

line stopper.
The puiling cylinder has a 6-inch diameter bure with a 4-inch

diameter rod. The maximum operating pressure of 3000 psi gives a pulling
force of 45,000 pounds. The stroke of the cylinder is 19 inches.

The sheave drive is a SM-CYCLO DRIVE model HJ639Y gear reducer
with a 7 hp motor and a 1711 to 1 reduction ratio. It can provide up
to 392,000 inch pounds of torque at a rotational rate of 1 rpm.

Tatle 1 gives the specifications and calibration dates for
the instrumentation used in the conduct of the tests.

When conducting the wet rope tests, the rope was first presoaked
for several minutes in a tank of water. Then, with the rope on the
sheave, a continucus spray of water was directed downward on the high
tension side of the sheave allowing the water to flow around the sheave

(see Figure 4).

TEST PROCEDURE

3
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The following steps describe the procedure used to determine
the frictional hold that a sheave has on synthetic rope:
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%E (1) At the start of each test series, the strip chart recorder
i1 is set for a full-scale load of 50,000 pounds. The cali-
bk bration is noted on the chart paper and dated.
f, . (2) The selected sheave is placed on the sheave drive shaft.

: (3) The synthetic rope is threaded through the lower clamp,

- around the sheave, and through the upper clamp. If the
test is to be run wet, the segment .f rope that passes
around the sheave is presoaked.

(4) The lower clamp is then tightened until the squeeze on
the rope is enough to achieve the desired maximum load.

(5) The rod of the pulling cylinder is fully extcnded.

(6) A1l slack is removed from th- rope, and the uppe:~ clamp
is tightened until the squeeze on the rope is enough
to achieve the desired maximum load.

(7) The pulling cy]iﬁder pressure is increased until the
lower load cei: reads about 20,000 pounds.

(8) With the recorder on, the sheave drive motor is turned
on.

(9) After about twenty seconds, with the sheave still rotating,
the load is decreased to between 3,000 and 5,00C pounds.
(10) The frictional hold over a range of loads is determined
by slowly increasing the load until the maximum de<ired
load is achieved on the high side, and then slowly decreas-

ing the load.
(11) Step 10 is then repeated.

RESULTS

Thirty eight test series were conducted using 11 different
sheave configurations, two sizes of polyester rope, one size of nylon

wRatme,
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rope, and under wet or dry conditions. Table 2 provides the characteris-
tics of each of the sheave configurations tested. As can be seen in
Table 2, six basic groove shapes were tested and the 70° nym groove
and the "U" groove received muitiple surface treatments on the grooves.
Table 3 is a summary of all tests, and shows the parameters that were
varied. Photographs are provided in Appendix B of test specimens 11
through 38 showing rope wear and contamination. Figure 5 shows the
r2corded data of a typical test run. This chart shows the rope tension
on each side of the sheave. Reduced copies of all the strip chart record-
ings are in Appendix A. The sheave rotational speed for the first 10
tests was 10 rpm (revolutions per minute), and for the last twenty-eight
tests  the sheave rotational speed was 1 RPM.

The relationship of belt (rope) friction to tension on a sheave
can be defined as follows (Ref. 1):

T, = Tl*exp(u*a) (Equation 1)
where: Th = high tension, or pulling tension
T1 = low tension, or back tension
= coefficient of friction between rope and sheave
a = angle in radians enclosed by the two ends of the rope.

by rearranging equation (1), the "effective" coefficient of friction
(u), for various sheave configurations, can be calculated from the
rope tension data using the following formula for a 180-degree wrap:

v = (Ln{Th/T1)) /7 (zquation 2)
The change in “effective" coefficient of friction as a function of rope
tensinn was determined from both the increasing and decreasing load
pc:tion of the test (see Figure 5). In Figure 6, the effect of increasing
and decreasing the load througn two cycles, on the friction of the 45-
degree V-groove sheave is shown. This effect is typical of the other
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tests, although the resuits are somewhat scattered. However, Figure
6 Jdoes confirm that the frictional hold of the sheave is affected by
whether the load is increasing or decreasing.

DISCUSSION

Prior to initiation of this test program there was considerable
controversy over whether a synthetic rope wrapped on & traction winch
sheave would exhibit a considerably higher “static" or "breakaway" load
versus the dynamic or fully "sliding" load for a given low side tension.
The reassa for the controversy is that for a fixed sheave, as the high
side tension increases, the synthetic rope must stretch and "creep®
around the entire contact area of the sheave until the increasing load
reaches the low side point of contact. Thus, depending upon the rate
at which the high side load increases, the rope may actually be sliding
with respect to the sheave surface for nearly the entire arc of contact
before the high side tension reaches its so-called static breakaway
load. This breakaway effect was simulated in the testing by placing
a known iow side tension on the rope, allowing the sheave to freely
rotate until the high and low side tensions evened out, and then starting
the sheave to rotate. Although this does not exactly simulate the state
of stretch of the rope around a traction winch, it is felt that the
condition is indicative of the difference between the static and dynamic
coefficients of friction to be expected from a traction winch.

The “effective" static coefficient of friction was selected
to be the maximum ratio of high and low side tensions that occurred
within a few seconds after starting the sheave rotating (see Figure
5). The related siiding coefficient of friction was selected from the
ratio of tensions about 20 seconds after the static friction. Table
4 lists the ratios of static coefficient of frictin1 to sliding coefficient
of friction. For the first ten tests (10 rpm sheave rate) the new rope

ratio varied from 1.23 to 1.56 with the average being 1.35. For the
last twenty eight tests (1 rpm sheave rate) the new rope ratio varied

W oreiotemiocs rre nab v x
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from 1.005 to 1.11 with the average being 1.05. After the rope has
been subjected to a minute or more of slippage under load, the coefficient
of friction ratio varied from 1.03 to 1.16. Thus, it appears reasonable
to use only the dynamic coefficients of friction for winch design purposes.
After completing the regular test procedure for test 1?2, which
was wet polyester rope on the 70-V smooth steel sheave, the low tension
leg was loaded to 15,000 pounds and the sheave was rotated for one hour.
As anticipated, the "effective" coefficient of friction did decrease
from .22 at the beginning of the test down to .17 after runniry one
hour and with considerahly more rope wear.
It is fairly well known that the dynamic coefficient of friction
between plastics and steel decreases as the contact pressure between
the plastic material and the steel increases. A review of the test
data also suggested that, for a given sheave-groove shape, the "effective"
coefficient of friction is a function of the rope pressure against the
sheave. In order to investigate this theory, an effective rope pressure
was defined as the total load on the sheave divided by the product of
sheave-pitch diameter and rope diameter:

"
3
:
2
i
H
<
3
3
.
4
k.
5

P= (Th + T])/(Dp*Dr) (Equation 3)
~§ where: P = rope pressure
; Dp - sheave pitch diameter
Dr = rope diameter.

L \
o A e (Y T AN A T

Note that "rope pressure" is not the actual contact pressure between

the rope and the sheave. The contact pressure will vary, depending

on the location along the sheave and the shape of the sheave groove.

As an example, the rope wear resulting from test number 23 c]éarly shows
an increase in the contact area as the rope goes toward the high tension
side. The width of rope not contacting the bottom of the sheave varied
from 1-% inch at the low tension side, to zero at a point measured 22
incnes around the circumference of the sheave. This effect can be seen
in Figure 7 and in the photographs in Appendix B.
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Figures 8 and 9 give an example of the effect of "rope pressure",

calculated using Equation (3), on the frictional hold of a sheave on
polyester rope at a 10 rpm sheave rotational rate. Figure 10 (Ref.
2) shows the effect bearing load has on the coefficient of friction
of plastic bearings. This information, along with references (3 and
4), and discussions with Battelle's tribology research staff, substan-
tiate that the coefficient of friction decreases with an increase in
pressure for plastics. This was also confirmed during sheave testing.
The curves shown in Figures 8 and 9, and in later figures,
have least square exponential curve fit shown for each set of test data.
The least square fit of linear, power, exponential, and logarithmic
curves were determined for each set of test data. Table 5 shows the
least square correlation coefficient for each test. For the range of
"rope pressure" tested, three of the curve types have nearly equal average
correlation coefficients. Exponential curves were selected for plotting,
since they provide the best fit, especially for the coefficients of
friction at low contact pressures. Table 6 lists the constants for
exponential curves.
Figures 11 through 14 show the effect of groove shape on nylon
and polyester ropes for both dry and wet conditions. As can be seen
in these figures, the coefficient of friction increases as the included
angle of the sheave groove decreases. This is consistent with the fric-
tional hold of V-pulleys on V-Belt which can be defined as follows {Ref.

1):

Tp = Tiexp (wa/sin(o/2)) (Equation 4)

where & is the included angle of the sheave.

The 45%-y (Test #10) is not shown in these figures since the root radius
of this sheave was not made to specification. The large root radius
of the sheave supplied makes it essentialiy a U-groove type of sheave.
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Figures 11 thrcugh 14 also show that wet ropes tend to exhibit
higher coefficients of friction than dry ropes on steel sheaves. This
is also consistent with experience with plastic seals, some of which
exhibit more sliding friction when wet than when dry while running against
steel surfaces.

Figures 15 and 16 show the effect of the groove surface condition
or coating on dry and wet polyester rope. Even though the urethane
coating provides a higher frictional hold, a smooth steel sheave is
the most effective surface for polyester rope. A rough steel surface
temporarily has higher frictional hold, but it causes more rapid rope
wear which results in a decrease in fricticnal hold. Figure 17 illustrates
the difference in viear resulting from smooth and rough sheaves. The
abrading of rope on a rough surface, forms a layer of rope fibers on
the sheave surface which, in turn, contributes to a reduction in frictional
hold (sea Figure 18).

The frictional hold of the urethane coating is too good, es-
pecially at light loads (see data for test run numbers 33 and 34 in
Appendix C). At the start of test 33 and with a preload of ahout 2000
pounds, the high tension leg rapidly climbed to 20,000 pounds before
loudly releasing and dropping back to about 2500 pounds. (This z22%
be seen in the strip chart for test numnber 33 in Appendix A). After
completion of test 33, the rope adhered to the coating and had to be
pried off the sheave. It is believed that the loud report heard was
caused by the snap back when the rope broke the adhesion of the urethane
coating from the sheave. Figure 19 shows the uirethane embedded in the
rope and Figure 20 shows the wear on the sheave. The whitish band,
at the lower left of the photo in Figure 20, is bare metal on the sheave
surface. Even in this worn condition, the frictional hold of the sheave
on the rope was still high for the wet rope test, and additionai urethane
did embed into the rope.

Figures 21 and 22 illustrate the effect of grnove surface
or coatings on dry and wet nylon rope. Figure 23 illustrates the dif-
ference in wear resulting from smocth and rough sheaves. Based on the
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test results, for minimum wear when using nylon rope, the best sheave
surface appears to be nylon, with smooth steel a reasonable second choice.
Table 7 shows a comparison of polyestier rope to nylon rope
. performance for equivalent pairs. On the average, nylon rope had about
10 percent better frictional hold than polyester rope.

As discussed in the beginnirg of this section, a rope creeps
on the sheave as the rope moves from the low load to the high load side
of the sheave. The creep occurs because the rope must go from a lower
state of stretch to a higher state of stretch as the load increases.
Thus, when a moving rope starts its wrap around a rotating sheave, it
is moving at a specific speed. The frictional hold the sheave has on
the rope stretches the rope as it goes around the sheave; thus, the
rope exits at a different velocity. This exit velocity (Vh) for a 180-
degree wrap can be defined as:

«

-

. r T] (ell“_] )-l .
; v, = v] 1+ (Equation 5)
" EA
where: V] = rope velocity at low tension side
E = elastic modulus of the rope

cross-sectional area of the rope.

The derivative of equation (5) is shown in Appendix D.

If the sheave is rotating at the same speed as the entrance
velocity, the difference between the two velocities defines the relative
velocity of siip of the rope on the sheave. Applying Equation (5) to
a winch that is assumed to have eight 70-degree V sheaves and to be
pulling a load of 55,000 pounds with 3.62 inch diameter, 2-in-1 polyester
rope that is moving at a velocity of 35 feet per minute, the relative
velocity of slip of the rope on the highest loaded sheave surface is
about .4 inch per second (see Appendix D for calculations).

In the original test setup, the sheave was rotated at 10 rpm,
which translates into a relative slip velocity of 12.0 inch per second.
When the test équipment was modified to reduce the sheave rotational

153
;,
N
,
£,
9

it

.
)

N 58 - J
o P e s R e R A
. -




I,

T
AR

i e e

S e Ly R Y] Loe e [N

12

rate to 1 rpm, the result was a relative slip velocity of 1.2 inches

per second. At this lower speed, it is possible to realistically evaluate
a winch operating in the 90 feet per minute range. The reduction in

speed also improved the frictional hold on the rope, as can be seen

in Figure 24. The improvement is most dramatic for the 70-degree V
sheave.

At the same time that the computer program, listed in Appendix
D, calculates relative velocity, it also calculates required back tension
for various pulling tensions. Figure 25 shows the estimated back tension
as a function of pulling tension for a number of traction winch configura-
tions. This winch is assumed to be using 3.62-inch diameter 2-in-1
polyester rope. The coefficient of friction estimates are taken from
test #13 for a 3.5-U sheave, test #11 for a 70-V sheave, and test #35
for 50°-v sheave. Three sizes (pitch diameters) of sheaves are used
- 14, 24, and 36 inches. The rope elongation and coefficient of friction
was estimated for each sheave. The curves are listed in order of decreas-
ing required back tension. Based on these curves, the most suitable
sheave combination appears to be the 50°-V, 8 sheave arrangement with
a pitch diameter of 24 inches. Selecting the 10 sheave or 36 inch diameter
would be an unnecessary expense if a suitable method of providing back
tensioning is available.

The curves in Figure 25 are considerably less than the curves
shown in Figure 6 of Reference 5. For the 70-V, 10 sheaves, 18.3§ tread
diameter winch, the back tension for pulling 100,000 pounds dropped
from the 2778 pounds derived at during the initial tests at 10 rpm,
to 154 pounds.
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TABLE 2. SHEAVES TESTED
Tread Root Surface Finish
Basic Diameter Radius or °
Shape Inches Inches Coating
70°~,
A ‘7" 70.v 18.44 .38 Smooth { 64 RMS
Root Rough (600 GRIT
. KF Polymer {600
; G6RIT)
Nylon
Urethane
e e N
1 3 3.5-y 20.29 1.75  Smooth { 64 RMS)
| KF Polymer (600
GRIT)
pr e
70° Ya
AV \7 70-v 9.30 .38 Smooth ( 64 RMS)
\/ ’
/
r—l 3.5 r 3.5-U 11.32 1.75 smooth ( 125 RMS)
——"’""—/\——“\_AJ
Noasf .
» 7/ ! 45.y 8.99 1.12 Ssmooth ( 125 RMS)
[ WP N
[ 500 /7 . ) i
2a ~ 50V 16.30 .38 Smooth { 64 RMS)
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% : TABLE 3. SUMMARY OF TESTS ;
3 7
i ;
. SHEAVE ROPE RELATIVE  AVERAGE COEFFICIENT ;
: RUN SHAPE DIA. TYPE  DIA. CORD., VELOCITY OF FRICTION ;
) ND. (IN) (IN) (IN/SEC) (25 KIPS) (50 KIPS) :
1 70~V SMOOTH STEEL  24.0 POLYESTER 3,62 WET 12,6 0,13 0,10 :
2 1,5-U SMOOTH STEEL 24,0 POLYESTER 3.62 WET 12,6 0.11 0.09 ;
- 3 3.5-U SMOOTH STEEL 24,0 POLYESTER 3.62 DRY 12,6 0,12 0.09 ;
‘ 4 70-v SHOOTH STEEL  14.0 POLYESTER 3.62 DRY 7.3 0.12 0,08 ;
5 70-V 3M00TH STEEL 14,0 POLYESTER 3.62 WET 7.3 0,12 0.07
& 70~V SNOOTH STEEL  i1.4 FOLYESTER 2.00 DRY 6.0 0.10 -—--
7 3.5-U SHOOTH STEEL 13,3 POLYESTER 2.00 DRY 7.0 0,05 ———-
8 3.5-U SMOOTH STEEL  15.0 POLYESTER 3.62 DRY 7.9 0.10 0,07
9 3.5-U SHOOTH STEEL 15,0 FOLYESTER 3.62 WET 7.9 0,10 0.08
10 45-Y SMOOTH STEEL 14,0 FPOLYESTER 3.62 DRY 7.3 0.12 0.08
: 11 70-V SHOOTH STEEL 24,0 POLYESTER 3.62 DRY 1.3 0.20 0.16
' 12 7¢-\ SMOOTH STEEL 24,0 POLYESTER 3,62 WNET 1.3 0.26 0.22
13 3,5-U SMOOTH STEEL 24,0 FPOLYESTER 3.62 DRY 1.3 0,13 0.10
14 3,5-U SMOOTH STEEL 24,0 POLYESTER 3.62 MET 1.3 0415 0.12
15 3,5-U SHOOTH STEEL  23.0 NYLON 2,62 DRY 1.2 0.11 -—--
16 3.5-U SMODTH STEEL  23.0 NYLON 2,62 WET 1.2 0.13 -—--
17 70~V GHOOTH STEEL 22,5 NYLOW 2,62 DRY 1.2 0.20 ——--
18  70-V SMOOTH STEEL  22.5 NYLON 2,62 WET 1.2 0,20 m——-
19 70~V ROUGH STEEL 22,5 NYLON 2,62 DRY 1.2 0,18 -
20 70-v ROUGH STEEL 22,5 NYLON 2,62 MWET 1.2 0.25 -——-
21 70-V ROUGH STEEL 24,0 FLOYESTER 3.62 DRY 1,3 0.16 0.14
22 70-V ROUGH STEEL 24,0 POLYESTER 3,42 WET 1.3 0.19 0.16 ,
23 70-V KF POLYMER 24,0 FOLYESTER 3.62 DRY 1.3 0.20 0.17 §
24 70-V KF POLYMER 24,0 FPOLYESTER 3.62 WET 1.3 0.25 0.22 ;
25 3.5-U KF FOLYMER 24,0 POLYESTER 3.42 DRY 1,3 0,15 0,12 !
26 3.5-U KF POLYMER 24,0 POLYESTER 3.62 WET 1.3 0.19 0,13 !
27 70-V KF FOLYMER 22.5 NYLON 2,62 DRY 1.2 0,22 -——- =
28 76-Y KF POLYMER 22,5 NYLON 2,62 MWET 1.2 0,22 —— ‘
29 70~V NYLON 22,5 NYLON 2,62 DRY 1.2 0,20 ———-
30 70~V NYLON 27,5 NYLON 2,62 WET 1.2 0.19 ———-
31 70~V NYLON 24,0 POLYESTER 3.62 DRY 1.3 0,14 ——--
32 70-V NYLON 24,0 POLYESTER 3.62 WET 1.3 0.14 0.12
33 70~V URETHANE 24,1 POLYESTER 3.62 DRY 1.3 0.38 0.27
34 70-V URETHANE-WORN 24.1 POLYESTER 3,62 WET 1.3 0.41 0.19
35 50-V SMOOTH STEEL 23,2 POLYESTER 3.62 DRY 1.2 0.25 0.1%9
3¢ 50-v SMOOTH STEEL 23,2 POLYESTER 3.42 WET 1.2 0.27 0,21
37 50~V SMOOTH STEEL 20,9 NYLON 2.62 DRY 1.1 9,22 -—-- ‘
38 50-V SMOOTH STEEL  20.9 NYLON 2,62 WET 1.1 0.28 -—-- :
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TABLE 4. STATIC/SLIDING FRICTIONAL RATIO
Test Rore Basic Test High Low Coeff\cxont- Static/Slaiding
no . share tyre load load of Ratio
- Condition _ _ ___....K }ffﬁ__-5}23---5535‘33?-_--- ..... mmmm——
Y Thew  70- static | 27,0 14.6 .196 Loae
dyrasic 22.2 14.95 1136
- 1 usedt 70-V static 42.9 22.9 137
dynamic 40,6  28.0 118 116
4 new 70-V static 42,5 26.0 158
dwnamic 39,0  26.2 ‘127 1.23
S new 70~  statac 37.5 24,95 +138 1,26
dynamic 35.0 25.0 107
S useds 70-V static 33.8 23.1 .121
dynamic 33,5  23.2 117 1.03
8 new 70~ static 43.3 27.7 +142
dynamic 38.7 28,0 103 1.38
? new 1] static 34,9 24,5 + 109 1.24
dynamic 32.3 24,5 088
10 new 45-V statac 35.2 18.2 +210 1,56
dynamic 29.8 19,9 2135
11 new 70~V static 20.2 10.7 .202
dynamic 20,3 10.9 .201 1.003
12 used 70-V statac 30.0 15.2 216
dynamic 27.8 5.2 192 1.13
. 13 new U static  20.2 12.2 161 ‘.09
A dynasic 19.1 12,0 +148
' 14 new u static 23.9 18.9 170
34 dunamic 13.9  18.2 ,148 1.1
' tE 14 used U  static 22,0  12.8 1172 {10
dgynamic 20.5 12,9 .157
A.. 15 new 1] static 12.7 8.8 117 1.02
4 dynamic 12,9 9.0 115
4 32 new 70~V static 19.7  11.7 166
" dynasic 19.0 11.7 .154 1.08
S 35 new S50~V static 28.3  12.9 250 Loa
: dynamic 27.5 12,9 241 '
2 . 36 new 30~V static  29.5 12.8 1266
dynamic 28.5  12.% ,242 1.02
37 new S0~V static 19.% 8.7 $257
dunamic 18.9 8.7 240 1.07
38 new  50-V static 21.% 9.0 .277 :
e —_____dunamic 21.0 8.9 .273 1.0 é
| tUses ;g::v:s defined to be rose that has exserienced slirsade %
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i ‘ TABLE 5. LEAST SQUARE CORRELATION COEFFICIENT
L TEST LIN FOW EXP
% 1 L7443 .8710 8324
g 2 \7925 \5646 \8769
i 3 , 9516 LR ‘9756
§~, 4 8631 .8405 8775
1 5 , 5004 v 92130 .9268
™ b ,S210 8951 . 9348
7 «5040 4763 V4774
8 V792 .8628 .8180
9 6996 . 7295 V6714
10 L5644 V6969 '7166
11 . 9407 V9674 $ 9525
12 (5435 \5413 \5073
13 L8792 9273 , 9032
14 .8247 8559 . 8531
15 .8011 +8439 «8179
! 14 ,8478 ‘8767 .8533
: 17 +8934 B750 8914
: § 18 V7942 V7775 ,7808
! i 19 V5664 ' 6107 . 46056
] | 20 7412 6405 »7522
b \ 21 « 5440 16248 +5933
3 22 6748 V6744 7465
H 23 (6775 .7421 \7325
i 24 +9059 .8798 .9089
i3 25 « 6278 yA484 + 6334
% 26 490 . 9533 9620
£ a7 \5826 14919 5230
: 28 V6395 \5738 <6205
] 29 \7764 + 9004 07967
30 .8949 94694 9252
31 » 7640 .9782 ' 9790
32 . 7954 $7972 . 7961
33 ,8417 8847 «9047
34 (9199 9411 9649
35 V7552 V6672 v 7672
36 + 9305 . 9368 9397
37 + 8965 . 8984 +9034
38 19466 + 9655 9580
AVG., . 7892 .B8019 +8074
¢ 3
1
i
P
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TABLE 6. CONSTANTS FOR EXPOMEWTIAL CURVE FIT

s o Bt e G T W G et S 0 B PR W R R W e S

TEST C1 €2
i + 2030 ~7.477E-04
2 +1620 ~7.21%E~-04
3 1743 ~7-334E-04
4 +1704 “4.2302-04
9 42072 ~6.+.366E-04
6 1962 ~3.5185E-04
7 0794 -1,972E-04
8 +1693 -5.372E-04
A + 1532 -4,873E-04
1¢ + 1457 ~-3.908E~-04
11 12528 ~4,878E-04
12 12671 -3.015E-04
13 +1837 ~6+238E-04
14 +1968 -5.080E-04
15 116356 -3.993E-04
16 + 1834 ~3+.531E-04
17 + 2722 ~4,408E-04
18 + 2594 -4,917E-04
19 + 2904 ~-6+389E-04
20 + 3330 -4,334E-04
21 ¢ 2327 -6 +382E-04
22 + 2413 -4 ,604E-04
23 £ 2520 -5.037E-04
24 + 2934 ~3.928E-~04
25 11666 ~2.377E-04
26 2764 -7 +695E~-04
27 +2850 -4,39%9E-04
28 2721 -4,050E-04
29 . 3081 ~6+.109E-04
30 + 3589 -2.9235E-04
31 2017 ~-6.838E-04
32 1710 ~3.358E-04
33 07646 "10809E"03
34 +8011 ~1.,7435E-03
35 + 3030 -4 ,3460E-04
36 v 3445 ~3.119E-04
37 +3003 -4,709E-04
38 + 4353 ~&,798E-04

e G e @ . B St e Won e e G e P W G B S - G e A

EQUATION FORM 1S MU=C1XEXP(C2XPRESSURE)
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@ TABLE 7. COMPARISON OF POLYESTER TO NYLON
.
, ________________________________________________________________________
E TEST FAIRS SHEAVE COEFFICIENT OF FRICTIONX RATIO
b FOLYESTER NYLON POLYESTER/NYLON
i ————————————————————————————— DRY ROPE PAIR§==—==c=-=m=smmm oo e oo -
?~ 11 17  70-V SMOOTH STEEL 189 . 209 0.903
}‘ 13 15 3.5-U SMOOTH STEEL .128 W16 1,105
55 21 19  70-V ROUGH STEEL 159 .198 0.802
g 23 27  70-V KF FOLYMER ,186 219 0.851
g 31 29 7¢-V NYLON 134 214 0,627
i 35 37 S0~V SMOOTH STEEL 233 226 1,030
24— WET ROPE FAIRS===—m-=m—mmmmmo oo e
12 18 70~V SMOOTH STEEL ,223 193 1,154
14 16 3.5-U 5MOOTH STEEL .145 133 1,091
22 20  70-V ROUGH STEEL .183 +258 0.709
24 28  70-Y KF FOLYMER ,232 V213 1,086
32 30  70-Y NYLON +140 .198 0.707
36 38 S0-V SMOOTH STEEL .253 290 0.879

e o i m o o . S o ev A S e e e A D e e s P A My G R e m gt A U e SO D G W S ER Mk M ST s S e S S W W S R S A S Ve R SR R TS Se e e S e

XEXFOMENTIAL CALCUATION AT 400 FSI
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APPENDIX A
REDUCED COPIES OF STRIP CHART RECORDINGS

(See Figure 5 of Report for Description of Chart Parameters)

(See Table 3 of Report for Surmary of Test Parameters)
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APPENDIX C
TABULATION OF TEST RESULTS
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TEST NUMBER: 1

2~IN~-1 POLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

70~V SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 24.00 INCHES
TEST WAS RUN WITH ROPE WET

HIGH LCw AVERAGE  ROFE COEFFICIENT
LOAD LOAD LOAD  PRESSURE RATIO OF
PSI FRICTION
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TEST NUMBER?: 2

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3,62 INCHES

3.5-U SHEAVE SHAFE

SHEAVE ROOT AND FITCH DIAMETERS ARE 20,39 AND 24,00 INCHES
TEST WAS RUN WITH ROFE UWET

HIGH LOW AVERAGE ROPE COEFFICIENT
LOAL LOAD LOAD PRESSURE RATIO oF
KIFS KIFS KIFS PS1 FRICTION

- . B WY T R e 0 s S . S D W . s R B S el G T W el L S S B G B B b M e G A W e S S e M U S e B e Sy

%
3

30.0 21,8 25,75 593 1.395 +106
33.0 25.95 30,25 696 1.373 +101
40.3 29.6 34.935 805 1,361 098

45.3 33.8 39.55 210 1.3490 + 093
50.2 38.4 44.30 1,020 1,307 + 085
953 43.0 49.15 12131 1.286 +080
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TEST NUMBER: 3

2~IN-1 POLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

3.5-U SHEAVE SHAFF
SHEAVE ROOT AND FITCH DIAMETERS ARE 20,39 AND 24.00 INCHES

TEST WAS RUN WITH ROPE DRY

i | HIGH  LOW  AVEHABE  ROFE COEFFICIENT
3 . LOAD  LOAD  LOAD  PRESSURE  RATIO OF
. KIFS  KIPS  KIPS PSI FRICTION
I e e et e e ————
o 11,3 6.5 8,90 205  1.738  .176
3 12.5 746 10.05 231 1,645 +158
B 15,0 9.7 12,35 284 1,546 1139
CH 17.5 11.2 14,35 330 1.563 142
. 20,0 13,2 16,60 382 1,515,132
g , 22,5 15.3 18.90 435 1,471 123
£ 25,0 17.4  21.20 488 1,437 115
i 27.5 19.3 23,40 539 1,425 1113 |
B 30,0 21,3 25,65 590 1.408 1109
- 32,5 23,2 27.90 642 1,395 106
- 35.0 25,4 30,20 695  1.378 102
: 37.5 27,5 32,50 748 1,364 <099 |
1 40,0  29.6  34.80 801 1,351 1096
1 42,5 31.7 37.10 854 1,341 1093
. 45,0 34.0 39,50 909 1.324 + 089
i 47.5 36,0  41.75 961 1,319 088
i 50,2 38,3 44,25 1,019 1,311 . 086
i 47.5 36,0  41.75 961 1,319 . 088
} 45,0 34,0 39,50 909 1.324 089 |
3 42,5  31.9  37.20 856 1.332 1091
. 40.0  29.7  34.85 802 1,347 .095
? 37.5 27,7 32,60 750 1.354 1096
f 35.0 25,5  30.25 696 1.373 101
a 32,5 23,5 28,00 645 .383 103
1 30,0 21,4 25,70 592 1.402 . 108
{ 27.5 19.4 23,45 S40  1.418 111
4 25,0 17,4 21,20 488 1,437 115
: 22,5 15.5 19,00 437 1,452 119
A 20,0 13,5 16,75 386  1.481 125
i 17.5 11,5 14,50 334 1.522 1134
15.0 9.8 12,40 285 1,531 135
12,5 8.0 10,25 236  1.563 142
10,0 642 8,10 186  1.613 152
7.5 4.5 6.00 138 1,667 1163
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TEST NUMBER: 4

2-IN-1 FOLYESTER ROFE WITH DIAMETER OF 3.62 INCHES

70-V SHEAVE SHAFE

SHEAVE ROOT AND FITCH DIAMETERS «RE 9.30 AND 14,00 INCHES
TEST WAS RUN WITH ROFE DRY

HIGH LOW AVERAGE ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURE RATIO CF
KIFS RIFS KRIPS FSI FRICTION

At s Gt doa S0 e G e L W B W G S G S R G W S L o0 G meas o W T i ek G S B b O G S W B N M MBI e G T G S

2.5 1.5 2,00 79 1.667 163
5.0 3.0 4,00 158 1,647 +163
7.5 4,5 6.00 237 1.667 +163
10,0 645 8.25 326 1.538 +137
12,95 B.5 10,50 414 1.471 +123
15.0 10.2 12.60 497 1.471 +123
17.5 12,1 14.80 584 1,446 117
20.0 14,0 17.00 &7 1,429 o114
22,9 15.6 19,05 752 1,442 117
25.0 17.7 21,35 843 1.412 «110
27.5 20.0 23.75 937 1,375 +101

30.0 22.0 26,00 1,026 1.364 +099
3245 24,2 28,35 1,119 1.343 +094
33.0 26,0 30.30 1+204 1,346 +095
3745 28.1 32.80 1:294 1.335 +092 A
40.90 30.2 35.10 1,385 1.325 + 089
42.3 3244 37.45 1,478 1.312 + 086
45.0 34.5 39.75 1,369 1,304 »085
47.5 36.5 42.00 1,657 1.301 +084
50.0 38.9 44,45 1,754 1,285 +080
450 34,2 39.60 1:363 1.316 + 087
40.0 29.8 34.90 1,377 1,342 + 094
3735 28,1 32.80 1,294 1.335 092
35.0 25.2 30.10 1,188 1.389 +105
3245 23.9 27.75 1,095 1.413 +110
30.0 20.8 25.40 1,002 1.442 +117

i

i@"“ﬁg}w SR e W e
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27.5 18.8 23.15 ?14 1.463 + 1213
25.0 16.8 20.90 823 1,488 v 127
2245 15.0 18,73 740 1.500 + 129
20.0 13.0 16.590 451 1,538 137
17.5 11.1 14.30 964 1.577 +145
15.0 7.3 12.15 479 1,613 »152
12.3 77 10.10 399 1,623 +154
. 10.0 6.0 8.00 316 1.667 +163
. 7.5 4.5 6.00 237 1.667 +163
6.3 3.7 5.00 197 1,703 + 1649
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TEST NUMBER: O

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3,62 INCHES

70-V SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 9,30 AND 14.00 INCHES
TEST WAS RUN WITH ROPE WET

HIGH LOW AVERAGE ROFE COEFFICIENT
LOAD LOAD LOAD PRESSURE RATIO oF
KIFS KIPS KIPS PSI1 FRICTION

W - Do A N M e G T W e it S0 TP e B ) BT G G e G AP SN W D W B W R S M S B S VI S W W e G e v

741 3.6 5+35 211 1.972 216
10.0 S.7 7.85 310 1.754 179
15.0 2.0 12,00 474 1.667 +163
20 0 12,9 16.45 649 1,590 +140
28.0 17.1 21.95 831 1,462 121

7.0 3.5 5.25 207 2.000 221
10.0 S0 7.75 30¢ 1.818 190
15.0 9.2 i2.10 478 1.630 +156
20,0 13,5 16.75 661 1,481 «125
2540 i7.7 21.35 843 1.412 +110

35,0 26.4 30.70 1,212 1.326 +090

R PARTNYT O e e S gt L e B R Bt s R By
2
>
w

0 35.0 40.00 1,579 1,286 080

50.0 39.7 44,85 19770 1.259 ,073

3 45,0 34.5 39.75 11569 1,304 . 085
3 35.0 24,9 29.95 1,182 1.406 .108
E 30.0 20,5 25.25 996 1,463 1121
i 25,0 1646 20.80 821 1.506 «130
'i 20,0 12.8 16440 647 1,563 (142
15.¢ 9.1 12,05 476 1,648 +159

10.0 5.7 7.85 310 1.754 '179

10.0 6.1 8405 318 1,639 0157

15.0 9.9 12,45 491 1,515 +132

20,0 13.7 16485 665 1,460 120

25.0 18.1 21,55 850 1.381 103

30.0 22.6 26.30 1,038 1.327 +090
35.0 27.2 31.10 1,227 1.287 «080
40.0 31.8 35.90 1:417 1.258 073
45.0 36.8 40.90 1,614 1,223 064
50.0 41.7 45.85 1,809 1.199 +058
45.0 36.0 40,50 1,598 1.250 071
40.0 30.9 33+45 1,399 1.295 +082
35.0 2640 30,50 1,204 1,346 » 095
30.0 21.4 25,70 14014 1,402 .108

25.0 17.1 21.05 831 1,442 121
20.0 13.2 16,60 6595 1,515 132
135.0 7.4 12,20 481 1,396 149
10.0 649 8.4% 333 1,449 +118
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TEST NUMBER! 6
2-IN-1 POLYESTER ROPE WITH DIAMETER OF 2,00 INCHES
70-V SHEAVE SHAFE
SHEAVE ROOT AND PITCH DIAMETERS ARE 9.30 AND 11,38 INCHES
TEST WAS RUN WITH ROPE DRY

HIGH LOw AVERAGE ROPE COEFFICIENT

LOAD LOAD LOAD PRESSURE RATIO QF

KIPS KIFS KIPS FSI - FRICTION

5.0 3.1 4,05 356 1.613 152

i0.0 4.3 8.15 716 1,587 +147

15.0 10.1 12.55 1,103 1.485 126

20.0 13.8 16.90 1,485 1.449 118

20.0 13.5 16,75 1,472 1.481 + 125

15.0 9?2 12.35 1,085 1.546 +139

10,0 6.0 8,00 703 1.667 + 163

7.4 4.3 S5.85 514 1.721 173

10.0 6.4 8.20 721 1.563 0142

15.0 10.2 12,60 15107 1.471 +123

25.1 18.6 21.85 1,920 1.349 + 095

15.0 9.7 12.35 1,085 1.54¢4 +139

10.0 6.0 8.00 703 1.66467 +163

7.4 4,2 5.80 510 1,762 +180
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TEST NUMBER: 7

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 2.00 INCHES

3.5-U SHEAVE SHAPE
SHEAVE ROOT AN PITCH DIAMETERS ARE 11.32 ANEG 13,32 INCHES

TEST WAS RUN WITH ROPE DRY

o A S B e s 8 5
LA e AN

3 HIGH LOW AVERAGE  ROFE COEFFICIENT
£ LOAD LOAD LOAD PRESSURE  RATIO OF

v KIPS KIP3 KIPS PS1 FRICTION
3 4,0 3.0 3.50 263 1,333 4092
7 5.0 4,0 4,50 338 1,250 1071

g 10.0 7.6 8.80 661 1.318 .087

i 15.0 11,6 13.30 998 1,293 082

4 20.0 15.9 17,95 1,348 1,258 073
2 25.0 21.0 23,00 1,727 1,190 +055

> 15.0 12.1 13,55 1,017 1.240 . 068
o 10,0 840 2,00 67¢ 1,250 071
P 6.0 5.0 5.50 A13 1,200 058
'g ' 10,0 8.7 9,35 702 1,149 .044

J 15.0 12.5 13.75 1,032 1,200 058
N 204.0 16.9 18,45 1,385 1.183 + 054
- 25,0 21.2 23,10 11734 1,179 «052

k 20,0 16,3 18,15 15363 1.227 + 045

i 15,0 12,2 13,640 1,021 £.230 068
8 10.0 8.0 9,00 878 1,250 071
- 6.5 5.1 5,80 435 1,275 077
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TEST NUMBER: 8

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

3.,5-U SHEAVE SHAFE

SHEAVE ROOT AND FITCH DIAMETERS ARE 11.32 AND 15,00 INCHES
TEST WAS RUN WITH ROFE DRY

HIGH LOuW AVERAGE ROFE COEFFICIENT
LOAD LOAD LOAD PRESSURE RATIO aF
KIFS KIFS KIFS FSI FRICTION

. . S B - . S G S e D G e WD W G S G W e AP WG R G T e e R R TR R G W N G S e R S G S S W D e

43,3 2747 35450 1,308 1,563 142
38.7 28.0 33.+35 1,228 1,382 +103

.8 2.0 4,40 162 1.933 v210
10.0 6439 8.25 304 1.538 137
15.0 i0.:9 12.75 470 1.429 114
20,0 14.7 17.35 639 1.361 + 096
25.0 18.9 21495 808 1,323 + 089
30.0 23.2 26460 280 1,293 +082

35.0 2741 31.05 1,144 1,292 +081
40.0 31.3 35465 1,313 1.278 +078
45.0 35.6 40.30 1,484 1.264 +075
50.0 395 44,75 1,648 1.266 + 075
45,0 34,2 39.60 15459 1.316 +087
40.0 29.9 34,95 1,287 1.338 073
35.0 25.4 30.20 1,112 1.378 102

30,0 21.3 25465 945 1.408 +109
25:0 17,0 21.00 773 1,471 +123
20.0 13.1 16,35 610 1,327 «135
13.0 9.4 12.20 449 1.596 + 149
10.0 6.7 8.35 308 1.493 v 127
6.4 3.9 4.95 182 1.829 192
10.0 646 8.30 306 1,515 +132
13,5 11.0 13.25 488 1,409 +109
20.0 13.2 17.60 648 1.314 +087
25.0 19.2 22410 814 1.302 +084
30,0 23.9 26.75 9?85 1.277 +078

33.0 2747 31,35 1,155 1,264 +074
40.0 31.7 35.85 1,320 1,262 074
45.0 3549 40.45 1,490 1,253 1072
90.0 40,1 45,05 1,659 1.247 +070
45.0 35.0 40.00 1,473 1.286 +080
40,0 30.3 353.15 1,295 1.320 + 088
3540 25.7 30435 1,118 1,362 078

t
v
L
1
1
E-
&
-
v
3
|
k>
H

30.0 21,3 2565 245 1.408 +109
25.0 17.9 21,25 783 1.429 114
20.0 13.5 16,75 617 1.481 + 125
15.9 9.7 12,35 4535 1.546 +139
10.0 6.0 8.00 2995 1,647 v163
g 6.5 3.6 5405 186 1.8046 +188
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TEST NUMBER: 9

LOW
LOAD

28.7

AVERAGE
LOAD

ROFE
PRESSURE
PSl

RATIO

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3,62 INCHES
3.5-U SHEAVE SHAPE

SHEAVE ROOT AND FITCH D
TEST WAS RUN WITH ROPE WET

IAMETERS ARE 11,32 AND 15,00 INCHES

COEFFICIENT
OF
FRICTION
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TEST NUMBER: 10

2-IN~-1 POLYESTER ROFPE WITH DIAMETER OF 3.62 INCHES

45-V SHEAVE SHAFE

SHEAVE ROOT AND PITCH DIAMETERS ARE 8.99 AND 14,00 INCHES
TEST WAS RUN WITH ROFE DRY

HIGH LOW AVERAGE ROFPE COEFFICIENT
LOAD LOAD LOAD FRESSURE RATIOD oF
KIFS KIFs KIPS FSI FRICTION
35.2 18.2 26,70 1,054 1.934 +210
29.8 19.5 24,65 973 1,528 ¢135

7.0 4.0 94390 217 1.750 178
10.0 6.4 8.20 324 1+363 142
15.0 10.1 12,55 495 1.485 126
20,0 14,0 17.00 671 1,429 +114
23.90 17.7 21.35 843 1.412 +110

25.0 17.0 21.00 829 1.471 +123
20.0 13.2 16,60 6355 1,515 «132
15.0 9.6 12.30 485 1.3563 +142
10.0 6.3 8415 322 1.587 v 147
5.8 3.6 4,70 185 1.4611 +152
10.0 7.0 84+50 335 1.429 +114
15.0 10.7 12.85 S07 1.402 +108
20.0 14,5 17.25 681 1.379 v102
25.0 18,7 21.85 862 1.337 + 092

<

3

3

3
3
14
3
-
P
£,
{3
12

3 -

30.0 20.1 25,05 289 1.493 o127

25.0 146.1 20.55 811 1.5353 +140

20,0 12.35 14,25 641 1,600 150
3 15,0 2.2 12,10 478 1,430 v 156
‘;' 10.90 6.0 8.00 316 1,667 +163
fg v 642 3.7 4,95 1995 1.476 +164
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TEST NUMBER: 11

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3,62 INCHES

70~V SMOOTH SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 24,00 INCHES
TEST WAS RUN WITH ROPE DRY

HIGH LOW AVERAGE  ROFE COEFFICIENT
LOAD LOAD LOAD PRESSURE RATIO oF
KIPS KIPS KIPS PSI FRICTION
20.2 10.7 15.45 356 1,888 «202
20.5 10.9 15,70 361 1.881 .201
25.0 13.6 19,30 444 1,838 ' 194
28,0 15.5 21.75 501 1.806 .188
32.0 1746 24.80 571 1.818 +190
35.5 20.0 27.75 639 1.775 .183
40.0 22.9 31.45 724 1,747 .178
44,0 25.5 34.75 800 1.725 ‘174
47,5 27.9 37,70 868 1,703 c169
50.0 29.7 39.85 917 1.684 166
45.0 25,0 35,00 806 1,800 .187
40.0 22,4 31,20 718 1.786 .18%
35,0 19.4 27.20 626 1,804 .188
30,0 16.3 23,15 533 1,840 194
25,0 13.1 19.05 439 1.908 1206
20.0 10.1 15,05 346 1.980 217
15.0 7.3 11,1 257 2,055 0229
10.0 4.6 7.3 168 2,174 v247
7.4 3.3 5.3% 123 2,242 «257
12,0 5.8 8.90 205 2,069 .231
18.7 9.7 14.20 327 1.928 +209
25.5 13.7 19,60 451 1.861 +198
28,5 15.9 22,20 S511 1,792 +186
32,5 18,3 25,40 585 1.776 +183
3 36.0 20,6 28,30 651 1,748 178
r 40,0 23,4 31.70 730 1.709 ‘171
: 45.0 2646 35.80 824 1.692 '167
1 50,0 30.0 40,00 921 1,647 ‘163
g 45.0 261 35,55 818 1.724 173
2 40.0 22,8 31.40 723 1.754 ‘179
- 35.0 19.4 27.20 626 1.804 +188
;- 30.0 16,3 23.15 533 1.840 . 194
e 25,0 13,2 19.10 440  1.894  ,203
1 20,0 10,0 15.00 345 2,000 .221
4 15,0 7.3 11.15 257 2.055 «229
: 10.0 4,9 7 .45 172 2,041 0227
: 7.6 3.5 5.55 128 2.171 «247
20.7 11.0 15.85 345 1.882 .201
C-13 :
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TEST NUMBER: 12

2~IN~1 POLYESTER ROFE WITH DIAMETER OF 3,62 INCHES

70~V SMOOTH SHEAVE SHAFE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18,44 AND 24,00 INCHES
TEST WAS RUN WITH ROPE MWET

HIGH LOW AVERAGE ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURE RATIO GF
KIPS KIFS KIFS PS1 FRICTION
2146 11.3 16435 381 1.878 +201
25.6 13.7 19,65 452 1.869 199
30.0 16.4 23.20 534 1.829 192
35.4 i9.2 27.30 628 1.844 195
40.0 22,0 31.00 734 1.818 +190
45,0 22.95 34.25 788 1.915 0207
90.0 25.4 37.70 868 1.969 216
45.0 22.1 33.55 772 2,036 226
40.0 19.2 29.60 681 2,083 234
35.0 16.2 29,60 589 2.1460 + 245
30,0 13.3 214,65 498 2256 + 259
25.0 10.7 17.85 411 2,336 + 270
20.0 8,2 14,10 325 24,439 +284
15.0 6.1 10.85 243 24459 + 286
1040 4.4 7.20 166 24273 261
9.2 4,0 6.60 152 2,300 + 265
13.5 6.4 P95 229 2.109 +238
19.1 2.9 14.30 329 2.,011 $222
2349 13,0 19.25 443 1,962 1214
30.0 14.6 22.30 913 2,035 ¢ 229
35.0 16.5 23475 593 2.121 + 239
40.0 19.0 2%9.950 679 2,105 v 237
45.0 21.8 33.40 769 24064 +231
50.0 25.5 37.7S 869 1.961 +214
45.0 22.9 33,93 782 1,965 ¢ 215
40.0 19.9 29.95 689 2.010 0222
35.0 17.0 264,00 599 2,059 « 230
30.0 14,2 22.10 509 2.113 »228
25.0 11.5 18.25 420 2.174 ' 247
20.0 8.8 14.40 331 2.273 +261
15.0 6.3 10.65 245 2,381 276
10.0 4.3 7.25 167 2,222 + 254
8.3 37 6.00 138 2,243 + 257
30.0 15.2 22,60 320 1.974 '216
27.8 15.2 21.50 495 1.829 192
25.8 15.2 204359 472 1.697 +148
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TEST NUMBER: 13

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3.42 INCHES

3.5-U SMOOTH SHEAVE SHAPE

SHEAVE ROOT AND PITCH RIAMETERS ARE 20.39 AND 24.00 1INDHES
TEST WAS RUN WITH ROFE DRY
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HIGH LOowW AVERAGE ROFE COCFFICIENT ;

LOAD i.0AD LOAD PRESSURE RATIO OF i

KIFS KIFS KIFS P51 FRICTION i

20,2 12.2 16.20 373 1.656 161 !

19.1 12,0 15.3% 358 1.592 +148 !

7.7 4.1 5.90 136 1,878 +201 i

10.0 5.8 7.90 182 1.724 +173 t
15.0 2.6 12.30 283 1.563 +142
20,0 13,1 16.55 381 1,527 »135
25,0 16.9 20,95 482 1,479 +125

30,0 20.6 25.30 582 . 1.436 +120 {
35,0 24.0 29.50 679 1.458 + 120
40,0 28.3 34.15 786 1,413 +110
44,5 31.3 37.90 872 1,422 112
16.8 10,5 13.6% 314 1,600 + 150
20.0 13.4 16,70 384 1.493 127
25.0 16,8 20.90 481 i.488 127
o 30,0 20.7 25,35 oB4 1,449 118
%" 33.0 24,7 29.85 487 1,417 +111

é i 40,0 28.2 34,10 785 1.,418 113 )

gh‘ 45,9 32.2 38.4690 889 1.398 +107 i
= $0.0 36.0 43,00 290 1.389 + 105
= §5.0 40.5 47475 1,099 1,358 097
g 50.0 35.3 42,65 982 1.416 111
4 45.0 30.7 37,85 871 1.466 + 122
% 40,0 27.1 33.5% 772 1.476 124
% 35.0 23.3 29.15 671 1,502 +130
' 30.0 19.3 24.73 5790 1.538 +137
%' 25.0 15,7 22.35 468 1,392 +148
£ 20,0 12,1 16,05 369 1,653,160
4 15.0 2.0 12.00 276 1.667 +163
3 20,0 13.5 16,75 386 1.481 125
4 25.0 1740 21.00 483 1.471 +123
? 30,0 20.8 25.40 5835 1,442 117
§ 3530 24.8 29,90 688 1,411 + 110
v 40,0 28.7 34,395 791 1.394 +«106
. 45,0 33,0 39:00 898 1,344 + 099
? 50.0 37.0 43,50 1,001 1.351 +0%6
£ S95.0 41.0 48,00 1,105 1.341 «094
50.0 36.1 43,09 991 1,385 +1C4
45.0 31.5 38.25 881 1.429 +114
40,0 2743 33.75 777 1,459 119
35.0 23.7 29.33 676 1.477 1124
30.0 19.6 24,80 571 1.531 +135
25,0 15,0 20.50 472 1,563 + 142
20,0 12.2 16,10 371 1.639 1137
15.0 2.0 12,00 276 1.6467 + 163
11.0 6.0 8.950 196 1.833 +193
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TEST NUMBER: 14

2~IN-1 POLYESTER ROPE WITH DIAMETER OF 3,62 INCHES

3.5-U SMNAOTh SHEAVE SHAPE

SHEAVE ROOY AND PITCH DIAMETERS ARE 20,39 AND 24.00 INCHEES
TEST WAS RUN WITH ROPE WET

HIGH LOW AVERAGE  ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURLC  RATIO oF
KIPS KIPS KIPS PS1 FRICTION
23,9 14.0 18.95 436 1.707 +170
22.5 13.9 18.20 419 1.619 ' 153
7.5 3.7 5.60 129 2,027 V225
10.3 6.0 8.15 188 1.717 e172
15,0 9.2 12,10 279 1.630 +156
20.0 12.5 16.25 374 1.600 v 150
25.0 15.9 20,45 471 1.572 +144
30.0 19.3 24,65 567 1.554 +140
35.0 22,7 28.85 664 1.542 +138
40.0 26.0 33,00 760 1.538 v137
45,6 30.5 38.05 876 1.495 .128
40.0 25.4 32.80 755 1,563 +142
3 35.0 22,1 28.55 657 1.584 +146
3 30,0 18.3 24,15 556 1,639 ' 157
: 25.0 14.9 19.95 459 1,678 11565
H 20,0 11.4 15.70 361 1.754 179
1 22,0 12.8 17.40 401 1.719 v172
3 20.5 12.5 16,50 380 1.640 157
: 10.3 5.7 8.00 184 1.807 +188
kT 15.0 9.0 12.00 276 1.647 e 1463
> 20.0 12,5 16.25 374 1.600 +150
3 25,0 14,90 20.50 472 1,563 142
3 30.0 19.4 24,70 569 1.546 +13%
4 35,0 23.0 29,00 668 1.522 ' 134
E 40,0 26.6 33.30 767 1.504 «130
3 45.0 30.5 37.75 869 1,475 v124
: 50.0 34.4 42,20 $71 1,453 119
L 45.0 30.0 37.50 863 1.500 '129
%- 40,0 2640 33.00 760 1,538 +137
3 35.0 22.3 28,65 6460 1.570 143
. 30.0 18.5 24,25 558 1,622 +154
3 25,0 15.2 20,10 463 1.645 .158
4 20,0 11.6 15.80 364 1.724 v173
4 15.0 8.4 11.70 249 1.786 +185
i 10.9 6.8 8.85 204 1.603 ' 150
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TEST NUMBER! 15
2-IN-1 NYLON ROPE WITH DIAMETER OF 2.62 INCHES
3.5-U SMOOTH SHEAVE SHAPE
SHEAVE ROOT AND FPITCH DIAMETERS ARE 20.,3% AND 23,00 INCHES
TEST WAS RUN WITH ROPE DRY
HIGH LOW AVERAGE  ROFE COEFFICIENT
LOAD LOAD LOAD PRESSURE  RATIO OF
KIFS KIPS KIPS PSI FRICTION
12,7 8.8 10,75 357 1.443 117
12.9 ?.0 10.95 363 1,433 +115
5.0 3.1 4,05 134 1.613 +152
10,0 6.8 8.40 279 1.471 v123
15.0 10.6 12.80 425 1,415 111
20.0 14,2 17.10 568 1.408 +109
25,0 18.1 21.55 715 1.381 +103
29.95 21.5 25.50 846 1.372 +101
25,0 17,4 21.20 704 1.437 +115
20.0 13.4 16.70 554 1,493 127
15.0 9.6 12.30 408 1,563 +142
10.0 6.1 8.05 267 1,639 +157
10.0 6.5 8.25 274 1,538 +137
15.0 10.2 12,60 418 1.471 0123
19,5 13.5 16,50 S48 1.444 «117
25.0 17.8 21.40 710 1,404 +108
30.1 21.%9 26.00 863 1,374 +101
25.0 17.2 21.10 700 1.453 119
20.0 15.8 16.90 61 1,449 118
15.0 9.6 12,30 408 1,563 +142
10.2 6.3 8.25 274 1.619 +153
Se1 2.9 4,00 133 1,759 +180
i
|
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g TEST NUMBER: 16
i 2-IN-1 NYLON ROFE WITH DIAMETER OF 2,62 INCHES
t 3.5-U SMOOTH SHEAVE SHAPE
SHEAVE ROOT AND PITCH DIAMETERS ARE 20.34 AND 23,00 INCHES
TEST WAS RUN WITH ROPE WET
HIGH LOW AVERAGE  ROFE COEFFICIENT
LOAD LOAD LOAD  PRESSURE  RATIO OF
KIFS KIPS KIFS PSI FRICTION
8.3 5.0 6,65 221 1,640 J161
10.0 6.4 8.20 272 1,563 '142
12,5 8.0 10.25 340 1,563 +142
15.0 9.7 12,35 410 1.546 v 139
17.5 11,5 14,50 481 1.522 «134
20.0 13,2 16460 551 1.515 «132
22,5 14.8 18465 619 1.520 '133
25,0 16,7 20,85 692 1,497 .128
27.0 18.2 22,60 750 1.484 W126
25.0 16.4 20.70 687 1,524 v134
. 22,5 14,5 18,50 614 1.552 +140
: 17.5 10.8 14,15 470 1.620 +154
/ 12.5 7.9 10,20 339 1,582 146
44 10.0 6.0 8.00 266 1,667 ‘163
s 12,5 7.7 10,10 335 1,623 154
4 17.5 11.6 14.55 483 1.509 +131
: 20,0 13.5 16.75 556 1.481 125
£ 22,5 15,2 18,85 626 1,480 125
4 24,4 16.4 20,40 677 1,488 126
;. 22,5 15.0 18,75 622 1.500 .129
3 20,0 12.8 16.40 544 1.563 v142
4 17,5 11,1 14,30 475 1,577  .145
t 15.0 9,2 12.10 402 1,630 +156
g 12,5 7.6 10.05 334 1.645 .158
1 10.0 6.0 8,00 264 1,647 (143
= 7.0 4,0 5.50 183 1.750 '178
‘ 4.9 2,7 3.80 126 1.815 . 190
'
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TEST NUMBER! 17

2-IN-1 NYLON ROPE WITH DIAMETER OF 2.62 INCHES

70~V SMOOTH SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 22,46 INCHES
TEST WAS RUN WITH ROPE DRY

HIGH LOW AVERAGE ROFE COEFFICIENT
i 0AD LOAD LOAD PRESSURE RATIO oF
KIPS KIips KIPS PSI FRICTION
10.8 5.3 8.09 274 2.038 0227
15,0 7.3 11.25 3az2 2,000 221
20.90 10,3 15,15 515 1,942 «211 )
25.0 13.2 19,10 649 1.894 + 203
30.0 14.1 23.05 783 1.863 +198
33.6 18.9 26.295 892 1.778 183
30.0 17.3 23,65 804 1,734 +175
25.0 14.0 12.50 663 1,786 +185
20.0 10.7 15,35 S22 1,869 199
15.0 7.3 11,15 79 2,055 0229
11.8 5.5 B.65 294 2,145 1243
15.0 7.3 11.15 379 2,055 229
20.0 10.1 15.0% 512 1,980 0217
25.0 13,1 19.05 447 1,908 +206
30.0 16.0 23.00 782 1.875 +200
33.0 17.8 25.40 843 1.854 196
30.0 16.2 23.10 785 1.852 1196
25.0 12.5 18.75 637 2,000 +221
20.0 945 14,75 501 2,105 237
15,0 7.1 11.05 374 2.113 +238
i 9.3 4,1 6.70 228 2.2648 +261
:; S.0 2.2 3,40 122 2:273 +261
'
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TEST NUMBER: 18

2-IN-1 NYLON ROPE WITH DIAMETER OF 2,62 INCHES

70~V SMOOTH SHEAVE SHAFE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 22.46 INCHES
TEST WAS RUN WITH ROPE WET

HIGH LOW AVERAGE ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURE RATIO OF
KIFPS KIFS KIPS FS1 FRICTION
15.0 7.0 11,00 374 2+143 1243
17.5 8.7 13.10 445 2,011 +222
2040 10,1 15,05 512 1.980 217
22,5 11.8 17.15 583 1.907 +205
25.0 13.0 19.00 646 1.923 +208
27.5 15.1 21,30 724 1.821 +191
29.0 16.5 22,795 773 1.758 +180
2795 14.8 21,15 719 1.858 197
28.0 13.5 19.295 654 1.852 +196
Q2.5 12,0 17.25 986 1.875 +200
20.0 10.5 15.25 518 1.905 + 205
172.5 8,9 13.20 449 1.966 + 215
15.0 7.5 11.25 382 2.000 221
12.5 6.1 2.30 316 2.049 + 228
9.8 4,6 7.20 245 2.130 +«241
7.2 33 5.25 178 2.182 + 248
10,2 9.2 7.70 262 1.962 214
12,5 6.8 9465 328 1,838 194
15.0 8.3 11.65 396 1.807 +188
17.9 10.0 13.75 467 1.750 +178
20,0 11.4 15.70 934 1,754 +179
22,5 13.1 17.80 609 i.718 172
24.3 14,2 19.25 654 1.711 171
22.5 12.6 17.3%5 596 1,786 +185
20.0 10.9 15.45 525 1,835 +193
17.5 9.3 13.40 435 1,882 +201
15.0 7.6 11,30 384 1.974 +216
2.4 4,5 6,95 236 2.089 +234
4.8 2.2 3.50 119 2.182 + 248
2.5 1.1 1.80 61 2.273 261
c-20
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- | TEST NUMBER: 19 :
: 5
- 2-IN-1 NYLON ROPE WITH DIAMETER OF 2,62 INCH:S ¢
- ' 70-V ROUGH SHEAVE SHAPE :
o1 SHEAVE RODT AND PITCH DIAMETERS ARE 18.44 AND 22,46 INCHES
L TEST WAS RUN WITH ROPE DRY
: HIGH LOwW AVERAGE  ROFE COEFFICIENT
5 L.OAD LOAD LOAD PRESSURE  RATIO 0F
3 KIPS K1PS KIPS PSI FRICTION
.= e eeeeeeemecmcceemem— e e———— e
i 3.6 1.1 2,35 80 3,273 377
' 5.4 1.4 3.35 114 3.188 369
o 9.4 4,2 6.80 231 2,238 1256
N 13.2 6.0 9,60 326 2,200 251
N | 17.2 642 11.70 398 2.774 +325
Lo a 20,9 7.0 13,50 459 2,857 «334
O § 18,5 8.9 13,70 466 2,07% 233
i3 { 20.0 10.2 15.10 513 1,961 1214
i f 25,0 13.8 19,40 459 1.812 189
e 30,2 17.5 23,85 811 1,726 174
B 25.0 14.2 19.60 666 1.761 180
B 20,0 11.0 15,50 527 1.818 +190
3 15.0 7.6 11.30 384 1.974 0216
j 11.0 5.7 8.35 284 1.93C + 209
',’. 5.0 2.5 3,75 127 2,000 o221
. 5.0 2.4 3,70 126 2,083 v234
: - 10. 5.6 7.80 265 1.786 .18%
1 15.0 6.9 10,95 372 2.174 247
] 17,7 940 13.35 454 1.967 215
g 20,0 11.0 15.50 527 1.818 +190
1 25,0 14,2 19,60 666 1.761 180
b 29.7 17.0 23,35 794 1,747 .178
- 25,0  14.0  19.50 663  1.786  .185
4 20,0 10,7 15,35 522 1.849 '199
5 - 15.0 8.1 11,55 393 1.852 '194
] 10.5 5.6 8.05 274 1.875 +200
§ 5.0 2,5 3.75 127 2,000 221
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TEST NUMBER! 20

NYLON ROFE WITH DIAMETER OF 2.62 INCHES

70~V FOUGH STEEL SHEAVE SHAFE

SHEAVE ROOT AND FITCH DIAMETERS (RE 18.44 AND 22,46 INCHES
TEST WAS RUN WITH ROFPE WET

wacn

HIGH LOW AVERAGE  ROFE COEFFICIENT
LOAD LOAD LOAD  FRESSURE  RATIO OF
KIFS KIPS KIFS PSI FRICTION
2.5 1.0 1,75 59 2,500 $292
5.0 2,2 3.60 122 2,273 V361
7.5 2,6 5,05 172 2,885 337
10.0 3.3 6,65 226 3,030 353
12,5 5.0 8,75 297 2,500 $292
15,0 6.0 10,50 357 2,500 \292
17.5 b5 12,00 408 2,692 V315
20.0 7.6 13.80 469 2,632 308
22,5 2.0 15,75 535 2,500 \292
25.0 11,0 18,00 512 2,273 v261
27.5 12,7 20,10 683 2,165 e246
28,9 13,7 21,30 724 2,109 1238
3 27.5 12,9 20,20 687 2,132 '241
: 25.0 11,5 18,25 620 2,174 v247
3 22.5 10,0 16,25 552 2,250 1258
13 20,0 8.5 14.25 484 2,353 272
: 17.5 7.0 12,25 416 2,500 .292
1 ! 15.0 6.7 10,85 349 2,239 +257
1 ; 9.6 3.5 6,55 223 2.743 v321
4 ; 5.0 1.7 3.35 114 2,941 '343
3 ; 5.0 2.0 3.50 119 2,500 \292
: ! 7.5 3.0 5,25 178 2,500 \292
] i 10.0 4,2 7.10 241 2,381 276
£ } 12,5 5.2 8.85 301 2,404 $279
?' g 15.0 6.1 10,595 359 24459 «286
A { 17.5 740 12,25 a1¢ 2,500 v292
L é 20,0 8.1 14,05 478 2.469 288
3 ¢ 22,5 ?.9 16,20 551 2,273 P 261
] § 25,0 11.5 18,25 620 2,174 247
t 27.6 13,2 20,40 693 2,091 \235
| 25,0  11.9 18,45 627 2,101 2364
; 22,5 10,1 16,30 554 2,228 255
P 20.0 8.6 14,30 486 2,326 ' 269
; 17.5 7,2 12,35 420 2,431 +283
il 15,8 6.0 10,90 370 2,633 308
b 9.5 3.5 6450 221 2,714 318
4 5.5 1.9 3,70 126 2,895 338
4
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TEST NUMBER: 21
2-IN-1 PLOYESTER ROPE WITH DIAMETER OF 3.62 INCHES

3 70-V ROUGH SHEAVE SHAPE
& SHEAVE ROOT AND FITCH DIAMETERS ARE 18.44 AND 24,00 INCHES
f% 3 TEST WAS RUN WITH ROPE DRY
- "
2 ?j HIGH LOW AVERABGE  ROPE COEFFICIENT
’ : LOAD LOAD LOAD  PRESSURE  RATIO oF
§ KIPS KIPS KIPS P8I FRICTION
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TEST NUMBER: 22

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

70-V ROUGH SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 24.00 INCHES
TEST WAS RUN WITH ROFE WET

HIGH LOW AVERAGE ROFE COEFFICIENT
LOAD LOAD LOAD PRESSURE RAT L0 OF
KIFS KIFS KIFS FS1 FRICTION
5.0 2.7 3.85 89 1.852 +196
10.0 9.0 7.30 173 2.000 221
15.0 6.0 10.50 242 2.500 v 292
20.3 743 13.%0 320 2.707 +317
17.5 8,2 12.85 296 2.134 + 241
20.0 10.1 15.05 346 1,980 217
25.0 13.2 19.10 440 1.894 +203
30,0 16,95 23.25 939 i1.818 +190
35.0 20.0 27.50 633 1.750 +178
40.0 23.3 31o75 73, 10702 + 169
45,0 26.1 39455 ais 1.724 173
49.0 29.4 39.20 902 1.667 +163
45,0 26.8 353.90 826 1.679 +165
40.0 23.6 31.80 732 1,695 +168
39.0 20.2 27460 635 1.733 +175
30.0 17.1 23455 542 1.754 179
25,0 i4.0 19.50 449 1,786 +185
20.0 10.7 15,35 353 1.869 199
15.0 8.0 11,50 265 1.875 +200
10.0 9.2 7.60 175 1.923 +208
P39 4,8 7.15 165 1.979 +217
10.2 3.2 7.70 177 1.962 v214
15.3 8.0 11.65 268 1.913 +206
20.0 10.6 15,30 352 1.887 +202
2540 13.6 19.30 444 1.838 +194
30.9 17.2 24.05 554 1.797 +186
34,8 20.0 27.40 631 1.749 176
40.0 23.2 31.60 727 1.724 +173
44,3 26.3 35.50 817 1.679 165
4%9.8 30.0 37.90 919 1.660 +141
40.0 2346 31.80 732 1.695 + 1568
35.0 20.0 27.30 633 1.750 «178
30.0 17.1 23.55 542 1,754 179
230 14.0 19.50 449 1.786 «185
20.0 11.0 15.50 357 1.818 +190
15.0 749 11.45 264 1.899 +204
10.0 5.2 7.60 175 1.923 +208
C-24




TEST NUMBER: 23

2-IN-1 FOLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

70-V KF FPOLYMER SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 24,00 INCHES
TEST WAS RUN WITH ROPE DRY

HIGH Lou AVERAGE ROFE COEFFICIENT
LOAD LOAD LOAD PRESSURE RATIO oF
KIPS KIFS KIPS ~81 FRICTION
5.0 2.0 3.350 81 2.500 v 292
10.0 349 6.75 155 2,857 + 334
17.4 6.3 11.95 275 2.877 +313
15.5 7.3 11.30 265 2.067 231
20.0 9.7 14.85 342 2,062 +230
25.0 12.7 18.85 434 1,969 ' 216
30.0 16.0 23.00 929 1.875 +200
35.0 19.2 27.10 624 1.823 191
40.0 2245 31,25 719 1.778 +183
45.0 25.9 35.25 811 1,765 +181
49.5 27.7 38.60 889 1.787 + 185
45.0 27.0 36.00 829 1.667 +163
40.0 24.0 32.00 737 1.667 +163
35.0 19,2 27.10 624 1,823 +191
30.0 15.9 22,95 528 1.887 1202
2540 13.7 19,35 445 1.825 191
20.0 10,7 15,35 353 1.869 199
15.0 7.7 11.35 261 1.948 v212
10,0 S.0 7430 173 2,000 221
8.5 4,5 6.50 150 1.889 v202
10.0 9.0 7.30 173 2.000 1221
15.0 7.7 11,35 261 1.948 +212
20.0 10.8 15,40 355 1.852 196
25.0 13.5 192.25 443 1.852 196
30.0 16.3 23.13 333 1.840 194
3540 19.8 27.40 631 1.768 +181
40.0 23.3 314,65 729 1.717 172
44.0 26.8 35.40 815 1,642 +198
S5C.0 30.0 40.00 921 1,667 163
45,0 27.3 36.25 834 1,436 157
4¢0.0 23.3 314635 729 1.717 172
35,0 2045 27473 639 1.707 170
30,0 17.0 23.50 541 1,765 +181
25.0 14.0 19.50 449 1.786 +185
20.0 i1.1 15,55 358 1.802 +187
15.0 8.1 11.55 266 1.852 +196
10,0 S.4 7.70 177 1,852 196
Pl 5.1 7423 167 1.843 +195




TEST NUMBER: 24

2-IN-1 FOLYESTER ROFE WITH DIAMETER OF 3.62 INCHES

70~V KF FOLYMER SHEAVE SHAPE

SHEAVE ROOT AND FPITCH DIAMETERS ARE 18.44 AND 24,00 INCHES
TEST WAS RUN WITH ROFE WET

R e &
3 e " E K
R - L

- ©

HIGH LOW AVERAGE  ROFE COEFFICIENT
LOAL LOAD LOAD FRESSURE  RATIO oF
1 KIFS KIFS KIFS PSI FRICTION ?
3 15.0 6,0 10,50 242 2,500  .292
E 20.0 8.6 14.30 329 2,326 \269
3 25.0 10.9 17.95 413 2,294 0264
A 30.0 14,0 22,00 506 2,143 .243
& 35.0 17,5 26,25 604 2,000 0221
{ 40.0 21.e 30,60 704 1.887 0202
3 45,0 22,5 33.75 777 2,000 .221
j 50.0 25.3 37,65 867 1.976 V217
e 45.0 23.7 34,35 791 1 0899 0204
g 40.0 19.5 29,75 685 2,051 '229
3 35.0 16.6 25,80 594 2,108 '237
3 30.0 14.1 22,05 508 2,128 1240
3 25.0 10.9 17.95 413 2,294 0264
3 20,0 8.8 14,40 331 2,273 v261
3 15,0 6.3 1065 245 2,381 276
3 10,0 4,0 7.00 161 2,500 .292
g 7.5 3.1 5.30 122 2.419 .281
3 10.0 4,4 7420 166 2,273 261
. 15.0 6.5 10,75 247 2,308 266
1 20.0 9.0 14,50 334 2,222 .254
] 25,0 11.5 18.25 420 2,174 .247
: 30.0 14.5 22,25 512 2,049 \231
: 35.0 17.5 26,25 604 2,000 221
5 40,0 20,0 30,00 691 2,000 v221
4 45,0 22,5 33,75 777 2,000 .221
1 50,0 25,0 37.50 863 2,000 ,221
3 45,0 22,3 33,65 775 2,018 .223
¢< 40,0 19.8 29,90 688 2,020 1224
i 35.0 17.9 26,00 599 2,059 +230
‘ 30.0 14,2 22,10 509 2,113 +238
; 25.0 12,0 18,50 426 2,083 1234
) 20.0 9.1 14,55 335 2,198 251
»§ 15.0 beb 10.80 249 2,273 261
L 10,0 4.4 7.20 166 2,273 261
E 7.7 3.3 5.50 127 2,333 .270
C-26
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TEST NUMBER: 25

2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

3.,5-U KF POLYMER SHEAVE SHAPE
SHEAVE ROOT AND PITCH DIAMETERS ARE 20.38 AND 24,00 INCHES

TEST WAS RUN WITH ROFE DRY

5o

Y T R O WA g s

HIGH LOwW AVERAGE ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURE  RATIO oF
KIPS KIPS KIFS P81 FRICTION
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4 TEST NUMBER: 26
E. 2-IN-1 POLYESTER ROPE WITH DIAMETER OF 3.62 INCHES
E: 3.5-U KF POLYMER SHEAVE SHAFE
4 SHEAVE ROOT AND FITCH DIAMETERS ARF 20,38 AND 24,00 INCHES
i TEST WAS RUN WITH ROFE MWET
43
ki HIGH LOW AVERAGE  ROPE COEFFICIENT
1 LOAD LOAD LOAD FRESSURE  RATIO of
4 KIPS KIFS KIPS PSI FRICTION
A | e e
3 5.5 2.4 3.95 91 2.292 1264
§ 10.0 4,5 7.25 167 2,222 .254
i 15.0 7.6 11.30 2460 1.974 '216
3 - 20,0 10.5 15,25 351 1.905 2205
L. 25.0 14.1 19.55 450 1,773 .182
: 30.0 17.3 23.45 544 1.734 0175
: 35.0 21.2 28,10 647 1,651 v 160
3 40.0 24.5 32,25 742 1,633 ‘156
1 45,0 28,7 36.85 843 1.568 «143
: 50.0 33,0 41,50 955 1,515 +132
: 45,0 27.0 36,00 829 1,667 +163
3 40,0 24,0 32,00 737 1.667 « 163
- 35.0 20,3 27.65 8637 1.724 v173
1 30.0 17.0 23.50 541 1.765 .181
] 25.0 13.5 19.25 443 1.852 196
3 20.0 10.0 15.00 345 2,000 221
)i 9,4 4,1 6.75 1595 2,273 ' 264
g 10,0 4,6 7.30 168 2,174 «247
E 15.\ 7.7 11.35 2561 1.948 ' 212
1 20,0 11.0 15.50 357 1.818 +190
£¢ : 25.0 14.5 19.75 455 1.724 v173
b 30.0 17.5 23.75 547 1.714 172
E 35.0 21.6 28,30 651 1,620 .154
- 40,0 24,7 32,35 745 1.619 v 153
E 45.0 268.5 36.75 844 1.579 + 145
e 50,0 33,0 41,50 955 1.515 $132
£ 45,0 27.2 34,10 831 1.654 ¢ 160
40,0 23.7 31.85 733 1.488 o167
35.0 20.1 27.55 634 1.741 177
30,0 17.0 23.50 541 1.765 .181
25.0 13.5 19.25 443 1.852 196
20,0 1¢.0 15.00 345 2,000 2221
15.0 7.1 11.05 254 2,113 .238
10,0 4,6 7.30 148 2.174 «247
C-28
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TEST NUMBER:? 27

NYLON ROFE WITH DIAMETER OF 2.6%2 INCHES

70~V ROUGH KF POLYMER SHEAVE SHAFE

SHEAVE ROOT ANDI PITCH DIANETERS ARE 18,44 AND 22,46 INCHES
TEST WAS RUN WITH RGFE DRY

| HIGH LOW AVERAGE  ROPE COEFFILIENT
! LOAD LDAD LOAD  PRESSURE  RATIOD OF
| KIPS KIFS KIFS FSI FRICTION
| 5,0 2.5 3,75 127 2,000  .221
: i 7.5 3,8 5.65 192 1,974 W26
2 E 12.5 5.6 9,05 308 2,232 .256
- - 15.0 &4 10,70 364 2.344 $271
3 > 17.5 7.0 12.25 414 2,500 $262
- < 20,0 8,0 14,00 476 2.500 .292
3 = 22.5 10,2 16,35 556 2,206 12572
S 25.0 12.4 18.70 636 2.01¢ ' 223
A 27,5 14,5 21,00 714 1.897 1204
- 3 25,0 12.3 18,65 634 2,033 \226
: E;_ 3 22,5 111 14,80 571 2,027 (275
{ ( 20.0 .9 14,95 508 2.020 1224
[ F U 17.5 8.5 13,00 442 2,059 +230
f 1 15'0 609 10095 372 20174 0247
j 1%.5 5.5 9,00 306 2,277 (261
) 105 4,6 7.55 257 2,283 ‘263
o 746 3.4 5.50 187 2.9235 + 2564
g 4,1 1.7 2.90 99 2,412 . 280
4 5.0 .0 3,50 119 2.500 .\ 292
3 7.5 3.0 5,25 178 2,500 . 292
‘ 10.0 4,1 7.05 240 2,439 , 284
; 12.5 5.0 8.75 297 2,500 292
i 15.0 6.5 10.75 345 2,308 V266
3 17.5 8.1 12.80 435 2.160 + 245
1 20,0 ?.6 14.80 503 2,083 .234
iis 22,5 11,0 16.75 569 2,045 228
i3 25.0 12.7 18.85 641 1.949 '216
5 27,5 14,0 20,75 705 1,944 215
3 30.0 13.5 22,75 773 1,935 v 210
X 27.5 14,5 21,00 714 1.897 +204
: 25,0 13.0 19.00 626 1,923 ,208
22.5 11.6 17.05 579 1.940 (211
; 20,0 10.0 15,06 510 2,000 . 221
17,5 8.5 13,00 442 2,059 «230
15,0 7.0 11,09 374 2,143 «243
12,5 5.9 9.29 313 2,119 ,239
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TEST NUMBER: 28

2-IN-1 NYLON ROPE WITH DIAMETER OF 2.62 INCHES ;
70-V KF POLYMER SHEAVE SHAFE ‘
SHEAVE ROQOT AND PITCH DIAMETERS ARE 18,44 AND 22.446 INCHES

TEST WAS RUN MWITH ROPE WET

£ HIGH LOW AVERAGE  ROFE COEFFICIENT
e LOAD LOAD LOAD PRESSURE  RATIO oF
g S KIFS KIPS KIFS PEI FRICTION
k- 5.0 2.4 3.70 126 2.083 «234
o 10.0 6.0 8.00 272 1,667 +163
12.5 7.2 9.85 335 1,736 ' 176
2 15.0 7.7 11,35 386 1.948 .212
3 17.5 8.6 13,05 444 2,035 0226
2 20.0 9.6 14.80 503 2.083 +234
. 22,5 10.5 16,50 561 2,143 «243
3 25.0 11.3 18,15 617 2,212 +253
.- 27.5 13.0 20,25 688 2,115 +238
3 32,5 17.7 25.10 853 1.836 «193
£ 34.5 19.5 27.00 918 1.769 «182
g 32,5 18.7 25,60 870 1.738 176
- 30.0 17.0 23.50 799 1,765 .181
i 27.5 15,5 21,50 731 1.774 .183
E' 25,0 13.6 19.30 656 1.838 '194
3 22.5 11.8 17.15 583 1,907 .205
E 20,0 10.0 15.00 510 2,000 0221
1 17.5 8.2 12,85 437 2,134 v 241
'S 15.0 6.7 10,85 369 2.239 «257
3 12.5 5.5 9.00 306 2,273 '261
i 7.5 3.1 5.30 180 2.419 .281
i 10.0 4,3 7.15 243 2,326 1269
i 12,5 Se6 9.0% 308 2,232 +256
j 15.0 7.0 11.00 374 2,143 +243
i 17.5 8.0 12,75 433 2.188 «249
s 20,0 9.2 14,60 494 2,174 247
1 22,5 10.7 16.60 564 2,103 «237
¥ 27,5 14,0 20,75 705  1.964  .215
;- 30.0 15.8 22,90 778 1.899 «204
T 30.0 16.7 23,35 794 1.796 +186
I 27.5 15.4 21,45 729 1.786 185
;- 25.0 13.4 19.20 653 1.846 199
: 22.5 11.6 17.0S 579 1.940 211
20,0 10.1 15,05 512 1.980 $217
17,5 8.6 13.05 444 2,035 v 226
15.0 7.0 11,00 374 2,143 1243
12.4 5.5 9.05 308 2,291 +264
C-30
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TEST NUMBER: 29

NYLON ROPE WITH DIAMETER OF 2,62 INCHES

70-V NYLON SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 22.46 INCHES
TEST WAS RUN WITH ROPE DRY

HIGH LOW AVERAGE  ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURE  RATIO OF
KIPS KIFS KIFS PSI FRICTION
10,0 4,0 7.00 238 2,500 0292
12.5 5.7 9,10 309 2,193 +250
15,0 7.2 11.10 377 2,083 .234
17.5 847 13.10 445 2,011 .222
20,0 10.0 15.00 510 2,000 .221
22,5 11.5 17.00 578 1.957 .214
25,0 12.8 18,90 642 1,953 '213
27.5 14.3 20.90 710 1.923 .208
30.0 15.9 22,95 780 1.887 .202
33,2 17.3 25,25 858 1,919 v207
30,0 14.4 22,20 755 2,083 .234
27,5 13.5 20,50 697 2,037 0226
25,0 12.9 18.95 644 1,938 \211
22,5 11.5 17.00 578 1,957 v214
20,0 10.4 15,20 517 1,923 +208
§ 17.5 8,9 13,20 449 1,966 ‘215
g 15.0 7.4 11.20 381 2,027 \225
£ 12.5 5.9 9.20 313 2,119 .239
] 8,0 3.0 5.50 187 2,667 312
: 7.5 3,0 5,25 178 2,500 .292
3 10,0 4,2 7410 241 2,381 «276
3 12.5 5.7 9,10 309 2,193 +250
1 15,0 7.4 11.20 381 2,027 v225
‘ 17.5 8,9 13,20 449 1,964 '215
] 20,0 10,0 15,00 510 2,000 .221
i 22,5 12,0 17,25 586 1.875 +200
L 25,0 13.2 19,10 649 1,894 +203
P 27.5 14,0 20.75 705 1,964 215
! 30.0 15,6 22,80 775 1,923 208
§ 33.0 18,0 25,50 867  1.833  ,193
- 30,0 16,0 23,00 782 1,875 +200
A 27.5 15.3 21,40 727 1,797 .187
4 25.0 14,2 19,60 666 1,761 +180
1 22,5 1244 17,55 596 1.786 185
17.5 9.2 13,35 454 1,902 .205
15,0 7.6 11,30 384 1,974 . 216
12,7 6.1 9,40 319 2,082 .233
7.3 2,7 5,00 170 2,704 «317
5.0 1.5 3,25 110 3,333 383
c-31
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TEST NUMBER? 30

NYLON ROFE WITH DIAMETER OF 2,62 INCHES

70~V NYLON SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 22,46 INCHES
TEST WAS RUN WITH ROPE WET

<R
. . . il BN s 23, ERTTI M
T Tmmsmmzmmw"wm““ R AR S Sty
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HIGH LOW AVERAGE  ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURE  RATIO OF
KIFS KIPS KIFS PSI FRICTION
5.0 1,5 3.25 110 3.333 +383
7.5 2,8 S.15 175 2.679 314
10,0 4,7 7.35 250 2,128 +240
12.5 6.0 9425 314 2,083 »234
- 15.0 7.5 11,25 382 2,000 .221
17.5 9.1 13,30 452 1,923 +208
20,0 10,7 15,35 522 1.869 '199
22,5 12.5 17.50 595 1,800 »187
25.0 14.2 19.60 666 1.761 +180
27.5 16.0 21.75 739 1.719 172
3 29.5 17,2 23,35 794 1.715 172
S 27.5 15.5 21,50 731 1,774 .183
1 25.0 13.5 19.25 654 1,852 +196
F 22.5 12,0 17.25 586 1.875 +200
- 20.0 10,1 15,05 512 1,980 0217
] 17.5 8.7 13.10 445 2,011 0222
bt 15.0 7.1 11,05 376 2,113 238
§ 12.5 Se6 9.05 308 2,232 +256
] 7.5 2.5 5.00 170 3.000 +350
; 7.4 2.7 5.15 175 2.815 +329
: 10.0 4,0 7400 238 2,500 .292
g' 12,5 Seb 9405 308 2,232 +256
¢ 15.0 7.0 11.00 374 2,143 +243
1 17.5 8.6 13.05 444 2,039 1226
2 20,0 10.2 15.10 513 1,961 +214
3 22.5 12.0 17.25 584 1.875 +200
E 25.0 13.5 19.25 654 1.852 ‘196
] 29.0 15.0 22,00 748 1,933 .210
8 25,0 13,7 19.35 658 1.825 191
b 22,5 12.1 17.30 588 1.860 v197
- 20.0 10.5 15.25 518 1,905 +205
i 17.5 9.0 13.25 450 1.944 $212
R 15.0 7.0 11,00 374 2,143 «243
- 8.0 2.9 5.45 185 2,759 323
§ E
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TESYT NUMBERS 31

FOLYESTER ROFE WITH DIAMETER OF 3,62 INCHES ;

70-V NYLON SHEAVE SHAPE !
SHEAVE ROOT AND PITCH DIAMETERS ARE 18.44 AND 24.00 INCHES -

TEST WAS RUN WITH ROPE DRY

HIGH  LOW  AVERAGE ROPE COEFFICIENT
LOAD  LOAD  LOAD PRESSURE RATIO OF
KIPS  KIFS  KIPS PS1 FRICTION
A 32,5 21,5 27,00 622  1.512 132
] 36,5 24,5 30,50 702 1.490 127
] 10,0 5,8 7,90 182  1.724 173
= - 20,0 12,6 16,30 375 1,587 147
3 25,0 16,0 20,50 472 1,563 142
3 30,0 19,3 24,45 567 1,554 140
1 35,0 23,2 29,10 670  1.509 131
4 40,0  27.1 33,55 772 1.476 124
. 46,5  33.0 39,75 915 1,409 109
1 40,0 27,5  33.75 777 1,455 119
b 35,0  23.9 29,45 678 1,444 121
- 30,0 19,7  24.85 572 1.523 134
E 25,0 16,0 20,50 472 1.563  .142
| 20,0  12.2 16,10 371 1,639 157
2 15.0 8,9  11.95 275 1,485 166
g 5.5 2.9 4,20 97  1.897 4204
g.'
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TEST NUMBER: 32

FOLYESTER ROPE WITH DIAMETER OF 3.62 INCHES
70-V NYLON SHEAVE SHAPE .
SHEAVE ROOT AND FITCH DIAMETER? ARE 18.44 AND 24,00 INCHES
; TEST WAS RUN WITH ROFE WET
L HIGH LOW AVERAGE  ROPE COEFFICIENT
g LOAD LOAD LOAD PRESSURE  RATIO OF
P KIPS KIFS KIFS FSI FRICTION
%’ 19.7 11.7 15.70 361 1.684 166
‘ 19.0 11.7 15.35 353 1,624 +154
v 20.1 12,7 16,40 378 1,583 ‘146
! 25,0 16.0 20.50 472 1.563 +142
4 30.0 19.2 24,40 566 1,563 1142
E 35.0 22,0 28,50 856 1,591 +148
éf 40.0 25.6 32.80 755 1,563 +142
1 45,0 29.2 37.10 854 1,541 +138
E- 50,0 33.6 41,80 962 1.488 0127
5; 45,0 29.0 37.00 852 1,552 «140
%‘ 40,0 25.4 32,70 753 1.575 +145
i 35.0 22.0 28,50 656 1,591 +148
4 30,0 18,6 24,30 559 1,613  .152
E 25.0 15.4 20.20 465 1,623 +154
] 20,0 12.2 16.10 371 1,639 v157
E 15.0 9.0 12,00 276 1.667 ' 163
‘é 10.7 .5 8.40 198 1.446 W 159
: 15.0 9.2 12,10 279 1,630 156
i 20.0 12,9 16,45 379 1.550 . 140 :
3 25,0 16.4 20,70 477 1,524 v134
3 30,0 20.0 25,00 576 1.500 129
¢ 35.0 23.5 29.25 673 1,489 '127
4 40,0 27.0 33.50 771 1,481 '125
4 45,0 30.5 37.75 869 1,475 «124
i3 50.0 35.0 42,50 978 1,429 v114
3 45,0 30.5 37,75 869 1,475 «124
o 40.0 26.7 33.35 768 1,498 129
i 35.0 23.0 29.00 668 1.522 +134
2 30.0 19.8 24,90 573 14515 v 132
i 25.0 16.3 20,65 475 1.534 136
i 20.0 12.9 16,45 379 1,550 140
- 15.0 9.4 12.20 281 1,596 +149
;- «r 1040 6.0 8.00 134 14667 v183
: e,
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TEST NUMBER?! 33
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FOLYESTER ROPE WITH DIAMETER OF 3,42 INCHES

70-V URETHANE SHEAVE SHAPE

SHEAVE ROOY AND PITCH DIAMETERS ARE 18,55 AND 24.11 INCHES
TEST WAS RUN WITH ROFE DRY

£ HIGH LOW AVERAGE  ROPE COEFFICIENT
b LOAD LOAD LOAD  PRESSURE  RATIO OF
g- KIPS KIPS NIPS PSI FRICTION
B 00000 e ———
3 5.0 0.5 2,75 63 10,000 733
1 10,0 0.9 5,45 125 11,111 \766
15,0 1.6 8,30 190 9,375 V712
20,0 3.0 11.50 244 6,667 604
24,6 6.1 15,35 352 4,033 .444
22,1 6.3 14,20 325 3,508 399
25,0 8.3 16,65 382 3,012 351
30,0 12,5 21,25 487 2,400 \279
35,0 17.0 26,00 596 2,059 230
40.0 22,0 31,00 710 1,818 .190
45,0 25,5 35,25 808 1,765 .181
50,0 32,0 41,00 940 1,563 .142
45,0 26,5 35,75 819 1,698 169
40.0 21,7 30,85 707 1,843 195
35,0 17.5 24,25 602 2,000 221
30,0 12.8 21,40 490 2,344 \271
25,0 8.8 16,90 387 2,841 .332
20,0 5.5 12,75 292 3,636 a1t
18,9 4,5 11,25 258 4,000 441
20,0 6.1 13,05 299 3,279 378
30.0 12,1 21,05 482 2,479 . 289
40,0 21,2 30,60 701 1,887 .202
50,0 31,5 40,75 934 1,587 .147
40,0 22,0 31,00 710 1,818 190
30,0 13,0 21,50 493 2,308 \266
20,0 5,7 12,85 294 3,509 400
17.0 4,2 10,60 243 4,048 445
50.0 10.0 30,00 687 5,000 V512
40,0 16.5 28,25 647 2,424 282
35,0 13,5 24,25 556 2,593 .303
] 31.0 11,9 21,45 492 2,605 305
s |
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TEST NUMBER: 34

FOLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

70-% URETHANE WITH WEAR GROOVES SHEAVE SHAPE

SHEAVE ROOT AND FITCH DIAMETERS ARE 18.55 AND 24.11 INCHES
TEST WAS RUN WITH ROFPE WET

h n b bz s A 2B o B S ST

HIGH LOW AVERAGE ROFE COEFFICIENT
LOAL LOAD LOAD FRESSURE RATIO aF
RIFS KIFS KRIFS FSI FRICTION
11.5 1.9 6,30 149 7¢667 1648
15.0 2.0 8.50 195 7.+3900 +641
2040 3.2 11.60 266 6,250 » 983
2540 3¢9 15.25 349 4,345 +482
2643 445 16,40 376 4,046 +445
23.0 6.6 15.80 362 3.788 +424
2245 6.8 15,15 347 3.+456 + 395
2040 840 16,50 378 3.1235 + 363
30.0 11.9 20.99 480 2,521 + 294
35,0 16.0 25,30 584 2.188 + 249
40,0 19.5 29.73 682 2,051 $ 229
45,0 22.8 33.90 777 1.974 1216
30.0 27.8 38,90 891 1.799 «187
45.0 22.4 33.70 772 2,009 «222
40.0 17.1 28,59 654 2,339 +271
35.0 14,5 24,75 567 2,414 + 280
30.0 11,0 20,350 470 2.727 +319
=3.0 8.3 164645 382 3.012 ¢ 3351
19.7 945 12460 289 3.382 +406
YY) 0.3 2.75 63 10,000 v 733
10.0 1.0 930 126 10,000 v 733
13.9 2,0 8.30 195 74300 +641
20,0 3.2 11,60 266 642350 +083
25,0 o 15.00 344 9,000 +912
28.4 7.9 17.95 411 3.787 +424
25.2 745 16435 375 3.360 + 386
30.0 11.0 20.350 470 2,727 +319
35.0 14,3 24,45 365 2.448 + 2835
40.0 18.7 29.35 673 2,139 + 242
45.0 22,4 33.80 773 1.991 + 219
50.0 27.9 38.50 882 1.852 +196
A5.0 22.1 33.39 769 2,036 + 226
40,0 18.4 29.20 669 2.174 « 247
35.0 14,4 24,70 966 2,431 +283
30.0 10.9 20.45 469 2,752 ¢ 322
235.0 7.9 16,45 377 3.145 + 367
21.6 5.7 13,45 313 3,789 v424
C-36
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TEST NUMBER: 33

POLYESTER ROPE WITH DIAMETER OF 3.62 INCHES

50-V SMOOTH STEEL SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 16.30 AND 23.23 INCHES
TEST HAS RUN WITH ROPE DRY

HIGH LOW AVERAGE  ROPE COEFFICIENT
LOAD LOAD LOAD PRESSURE  RATIO OF
KIFS KIPS KIPS PSI FRICTION
28,3 12,9 20,60 490 2,194 +250
27.5 12,9 20,20 480 2,132 v241
15.0 6.5 10,75 256 2,308 \266
20,0 9.2 14,60 347 2,174 v247
25,0 12,0 18.50 440 2,083 .234
30,0 15,0 22,50 535 2,000 .221
35,0 17.9 26,45 629 1,955 0213 ;

, 40,0 20,7 30,35 722 1.932 210

] 44,1 23,1 33.60 799 1,909 +206

) 40,0 21,0 30,50 725 1,905 205

: 35.0 17.1 26.05 620 2,047 .228

b 30,0 14,2 22,19 526 2,113 238

b 25.0 11,4 18,20 433 2,193 250

E 5.0 2,5 3.75 89 2,000 221

3 15.0 6.9 10,95 260 2.174 247

] 20,0 9.2 14,60 347 2,174 .247

i 25.0 11,7 18.35 436 2,137 1242 |

1 30,0 14.5 22,25 529 2,069 231 ,

» 35.0 17,4 26,20 623 2,011 \222

'; 40,0 20,4 30,20 718 1,961 $214

P 45,0 23,7 34,35 817 1,899 .204

| 50.0 27,9 38,95 926  1.792  .1B6

- 45.0 22,4 33,70 801 2,009 .222

A 40,0 19,0 29,50 702 2,105 \237

1 35.0 16.1 25,55 608 2.174 +247

: 30.0 13,1 21,55 513 2,290 264

3 25.0 10,5 17,75 422 2.381 V276

t 20,0 8.0 14,00 333 2.500 292

1 15.0 5.8 10,40 247 2,584 1302

I 10.4 3.7 7,05 168 2,811 .329

4 15,0 645 10.75 256 2,308 \266
20,0 9.0 14,50 345 2,222 254
25,0 11,4 18,20 433 2,193 250
30.0 14.1 22,05 524 2,128 240
35.0 17,1 26,05 620 2,047 .228
40.0 20.0 30.00 713 2,000 0221
45,0 22,9 33.95 807 1,965 215
50,0 26,6 38,30 911 1,880 «201
45,0 21.8 33.40 794 2,064 231
40,0 18.5 29,25 694 2,162 v 245
35.0 15,7 25.35 603 2,229 255
30,0 13,0 21,50 511 2,308 266
25,0 10,5 17,75 422 2.381 V276
20,0 8.2 14,10 335 2,439 +284
15,0 6.0 10.50 250 2.500 $292
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TES™ NUMBER: 36

FOLYESTER ROFPE WITH DIAMETER GF 3.62 INCHES
50~V SMOOTH STEEL SHEAVE SHAPE
SHEAVE RGOT AND FITCH DIAMETERS ARE 16.30 AND 23.23 INCHES

A
i
§.

;
Gy
b
v
5.

TEST WAS RUN WITH ROPE WET

HIGH LouW AVERAGE ROFE COEFFICIENT
LOAD LGAD LOAR FRESSUAE RATIO OF
KIFS RIFS KIFS FSI FRICTION
29,5 1i2.8 21.15 503 2,308 266
28.3 12.5 20.50 468 2.280 1262
12,1 4.5 8030 197 2.689 + 310
1540 6.2 10.460 232 2,419 +281
20.0 8.3 14,25 339 2.353 v 272
23.0 11.0 18.00 428 2.273 261
30.0 12.6 21,80 518 2.206 + 252
330 16.0 253,50 606 2.188 +249
40.0 19.0 29.50 702 2,105 v 237
45,0 21.9 33.45 796 2,059 «229
49 .8 23.0 27.40 889 1.992 +219
45,9 21.2 33.10 787 2+.123 +240
40.0 i8.0 29.00 690 2,222 + 254
35.0 15.2 25.10 597 2.303 265
30.0 12.3 21.25 505 2.400 279
25.0 10.0 17.90 416 2.500 292
20.0 7.7 13.85 329 2.597 + 304
15.0 S5+ 10.25 244 2,727 319
10.0 3.5 675 141 2.857 + 334
9.9 3.3 6.40 152 2.879 337
15.0 6.2 10.60 232 2.419 +281
20.0 8.5 14,25 339 2.353 $272
25.0 11,0 18.00 428 2.273 1261
30.0 13.6 21.8¢0 518 2,206 + 252
35.0 16.0 23,50 606 2.1868 + 249
40.0 19.0 29.50 702 2,105 237
45.0 21.7 32435 793 2:.074 +232
30.0 26.0 38,00 904 1.923 » 208
45.0 21.4 33.20 7990 2,103 237
40,0 18.5 29,25 696 2.162 + 245
35.0 15.5 23425 601 2,258 + 259
30.0 i2.8 2140 509 2.344 +271
23.9 10.4 17.70 421 2,404 279
20,0 749 13.95 332 2,532 + 294
15,0 3.6 10.30 245 2.67% 314
10,7 3.9 7.30 174 2.744 321
C-38
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TEST NUMBER: 37

NYLON ROFE WITH DIAMETER OF 2.42 INCHES
50-V SMOGTH STEEL SHEAVE SHAPE

SHEAVE ROOT AND PITCH DIAMETERS ARE 16.30 AND 20.87 INCHES

TEST WAS RUN WITH ROPE DRY

HIGHE
L.OAD
KIFS

LOW
LOAD
KIFS

AVERAGE
LOAD
KIFS

ROPE

PRESSURE

PSI

RATIO

COEFFICIENT
oF
FRICTION
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TEST NUMBER: 38

e
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NYLON ROPE WITH DIAMETER OF 2,62 INCHES

50~V SMOOTH STEEL SHEAVE SHAFE

SHEAVE ROOT AND PITCH DIAMETERS ARE 16.30 AND 20.87 INCHES
TEST WAS RUN WITH ROFPE WET

Ty
. .

L R
LA A St v L 185 Loty e f2d s,

HIGH LOW AVERAGE  ROFE COEFFICIENT
LOAD LOAD LOAD  PRESSURE  RATIO OF
3 KIFS KIFS KIFS PSI FRICTION
g; 21.5 2.0 15429 558 2,389 v277
4 21,0 8.9 14.95 547 2,360 v273
5 175 6e7 12,10 443 2,612 +306
& 20,0 8.2 14,10 516 2,439 . 284
: 22,5 9.3 16.00 585 2.368 0274
25.0 10.8 17.90 655 2,315 1267
27.5 12,2 19.85 726 2,254 ' 259
30,0 13.8 21,90 801 2,174 $247
32,5 15.4 23,95 876 2,110 238
3641 17.5 26,80 980 2,063 230
32,5 15.0 23,75 869 2,167 1246
30.0 i5.5 21,75 796 2,222 +254
27.5 11,9 19.70 721 2,311 0267
25.0 10.3 17465 646 2,427 282
22,5 8.8 15,65 572 2,557 1299
20.0 7.4 13,70 501 2,703 W316
17.5 6.1 11.80 432 2.86% 335
15.0 5.0 10,00 366 2,000 350
15.0 5.0 10.00 366 3.000 350
17.5 6.4 11,95 437 2,734 +320
20,0 745 13,75 503 2,667 X112
22.5 8.9 15.70 574 2.528 -29%
25.0 10,1 17,55 642 2,475 +288
27.5 11.7 19.60 717 2,350 272
30.0 13.5 21,75 796 2,222 «254
32.5 13,2 23,85 872 2,138 242
. 36,0 17.7 26,85 982 2,034 V226
9 32,5 15.1 23.80 871 2,152 1244
§: 30,0 13.4 21,70 794 2,239 2L
: 27.5 11,8 1965 719 2.331 v269
! 5.0 10.1 17.55 642 2.475 268
. 22.5 8.6 15.55 569 2,616 :306
- : 20.0 7.4 13.70 501 2.703 316
4 ; 17.5 640 11,75 430 2.917 341
o i 15,4 5.0 10,20 373 3,080 358
4 £
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APPENDIX D
CALCULATIONS OF ESTIMATED BACK

TENSION AND RELATIVE
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APPENDIX D

Calculations of Estimated Back Tension and Relative Velocitu
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10
20
30
40
4]
43
45
49
N0
&0
41

2
O

& a
¢4
A0
6é
47
68
o
70
73
20

o
>é

100
103
110
i15
120
122
123
i-4
130
140
150
153
160
170

173
180
990
799

100
110

NETVEL . RAS 11-NOV-83 11307324

REPRKEK R KKK KRR ACKAOK KKK KKK KKK KK F ¥ KRR KR RIORK KK KKK KK KKKk Kok kK Kk ok ok

REMXX¥¥X FROGRAM NETVEL FCR DETERMINING THE RELATIVE 1233 %
REMX¥xkX VELOCITY OF ROFPE r0 SHEAVE SURFACE ¥XAkX
REMX kXX WRITTEN BY CARL ¢. ALERO ?-MAY-82 KAXKK

REMXKK KKK L RKKAOK R AOKKKKACK KX KRR R KKK R KKK KRR KRR KR KKK KR KK KRR KK
DPEN "SHVUEKT.DAT" FOR OUTFUT AS FILE #$2

GO 70 10000

REMXXx% SUBROUTINE FOR CALCULATING NET VELOCITY

W=WOXFI/30

K=EXFI{MCXFI,-1

ON R¢ 51 TO 62:64+46548

Ci=.736 N ER=-~3.017 N\ C3=4, 814

KO=2,293 N\ K1i=-101,12 \ K2=2871.,72 \ 60O 70 70

Ci-y 97 NE2x-3,621 \ €£3=4, 8“7

RO=3.,94 N Ni=~232.38 \ K2=3811.23 \ 60 T0 70

Ci1~1.31%9 \ €2=-5.38 \ £3=8.,437

RKO-1,421 N\ K1=-48.4 \ K2=726.27 \ GO 70 70

C1 14046 N C2=2-6.598 \ C3=10.496

KO-,541 \ K1=-9.12 \ R2=237.57

VOO -WxD1/2

IF F9+~1 THEN GOSUB 3009

FRINT ¥1 N\ PRINT F1yTARC(10)"REACK TENSION FULLING TENSION N
ET VELOCITY®

¥ XRARKKRKRRKKKK

O FRINT #1.° FOUNDE FOUNDS IN/SEC

FRINT #1
FE=3000/E9? \ F9=100000/E9 \ P7=(F9-F8)/19
FOR F=F8 TO P?+7.00000E-03 STEF F7
T(N)=PX¥R?
FOR I=N TO 1 STEF -1
F=TC(IMXCI(I) 74D1%1000) \ MO(I)=CL{( I XEXF(C2(J)XF)
TCI-1)=TC(I)/EXF(FIXMOCI))
NEXT I
FOR I-=1 TO N
FO=(T(I)+T(I-1))/(2%ED)
GOSUB 1000
VD) =V(I-1) R I+ CEXFCMOCINXPII~1)XT(I-1)/E)
NEXT 1
Ue=U(NI-V (D)
FRINT 41,TAB(10)+
FRINT $1-USING * #4+¥#¢ £ 232 1
0YsTE(N)»V?
FRINT #2,USING "##.#$4 '
NEXT F
CLOSE #1 N\ RETURN
REMK®X SUBROUTINE FOR CALCULATING EA VALUE
KXXKRKK%
O LO=C1XFO+C2XFOXPO+CIXFOXFOXFO
0 E=B9¥(KO+K1XLO+K2XLO%iL 0)

L X% 1 2 R

FHEFEEEE°,T(O) s T

KKK IOR S KK L KRR KKK

1110 RETURN

199

¥ KEM%X%x SUBROUTINE FOR FRINTING CONTANTS ARARKRKRE KK KKK KKK K
KEXEKRX

2000 OFEN *LFI® FOR OJTFUT AS FILE #1

201

2025

202

9 FRINT #1 \ PRINT #1 \ FRINT #1,TAB(1033DATS \ FRINT &1
FRINT #1sUSING * ROPE TYFE IS ‘E*:R$(RJ;
0 PRIHT #1-USING * ROFPE DIAMEYER IS #.4% INCHES*»DO

D~5
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2030

2040
2030

2060
2070
2080
2090

21060
3000
3010
3029
3630
3040
7997
9998

2999

10000
10001
10002
10003
10004
10010
10020
16070
10680
10085
10087
10088
10090
10095
10100
10200
30000
30010

30020
30030
30040
32000

3, 'y ¢ i) A ¢l i
Soves e el e
? R SN S

PRINT #1+USING °* ROFE BREAKING STRENGTH IS ###,#%#3% POUN
NS* R
PRINT ¥1,USING ° SHEAVE GCGROOVE FROFILE IS 'E*+9%())
FRINT $#1,USING * SHEAVE TREAD DIAMETER IS ##.#%# INCHES®
v V1

FRINT #1i,USING * SHEAVE ROTATION RATE IS ##.% RFM*,WO
FRINT #1yUSING °* NUMRER OF SHEAVES IS #%"»N
L=FIXD1XWO/12
FRINT #1,USING " THE LINE VELOCITY IS ###.%# FEET FER MI
NUTE® » L
RETURN
FO=21200
GOSUE 19200
IF rO-1 THEN ES
FRINT #1 N FRINT 41,° STIFFNESS RATIO IS*3E/EOQ

RETURN
REM
REMXXX MAIN PART OF FPROGRAM b33 3339333328333 333333333288%:
TERRKRRKRKK
RENM

M=3 N\ [13=18 \ W0=5.57 \ MO=,2

R$(1)="2~IN-1 FOLYESTER-FOLYESTER"

FE$(2)="12 STRANI POLYESTER-FOLYFPROFYLENE"

R$(3)~="2-IN-1 NYLON-POLYFROFYLENE"®

R$(4)-"2-IN~-1 NYLON-NYLON®

FOR I=1 TO 3 \ READ S4$(I) \ NEXT I

FOR I=1 TO I N READ C1<I)-C2¢I)+C3(I> N\ NEXT I

RO=1 N\ [0=3,462 \ R9=3346000

FOR 41 TO 2

FOR J1=1 TO 4 N\ READ NsD1i,WO

FRINT #298%(J)sNi "SHEAVES"+D15 "TREAD DIAMETER®

FRINT #2:20

BGOSUBR 2000 N\ GOSUR 50

NEXT J1

NEXT J

GLOSE N\ STOF

DATA *3,5-U"s"70~V*y*50-y"*

DATA .188B75,-,01257520.449,25354+-,009055218.39,.3042y~-,007802+16
3

DATA 8910.44512.898920,44+46.54910920,4496.54910+32.44,4.12

DATA B8:9.38s14.,25+8918,38+7.27910+18.,38+97:27+10,30,3814.4

DATA 899.38+14.25+8517.07¢7.83:10917.0797.83,10+29,07+4.6

END
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11-NOV-83

ROFE TYPE I8 2-IN-1 FOLYESTER-FOLYESTER
ROFE DIAMETER IS5 3.6 INCHES

ROFE BREAKING STRENGTH IS 33:,000 FOUNDS
SHEAVE GROOVE FROFILE IS 3.5-U

SHEAVE TREAD DIAMETER IS 10,44 INCHES
SHEAVE ROTATION RATE IS 12.8 RFM

NUMBER (OF SHEAVES 18 8

THE ILINE VELQCITY IS8 35.0 FEET PER MINUTE

e e e

AT

3 EACK TENSION FULLING TENSION NET VELOCITY :
§L FOUNDS FOUNDS IN/SEC
y 51 5000 0,056
3 122 10000 0,129
i 219 15000 0,199
3 351 20000 0.254
3 533 25000 0,295
- 784 30000 0,326
3 1132 35000 0.350
3 1615 40000 0,368
. 2287 45000 0,380
: 3222 50000 0.388
%, 4519 55000 0.387
§. 6302 60000 C.377
b 8714 65000 0.355
$ 11902 70000 0.320
¢ 15993 75000 0,277
E 21053 80000 0,235
3 27071 85000 0,200
% 32944 90000 0,170
-, 41514 95000 0.146
‘ 49577 100000 0,125
g,
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11~-NOV-83

ROFPE TYFE IS 2-IN-1 POLYESTER-FOLYESTER
ROFE DIAMETER IS 3.6 INCHES

ROFE BREAKING STRENGTH IS 33.,000 FOUNDS
SHEAVE GROOVE FROFILE IS 3.5-U

SHEAVE TREAD DIAMETER IS 20.44 INCHES
SHEAVE ROTATION RATE IS 6.5 RPH

NUMBER OF SHEAVES IS 8

THE LINE VELOCITY IS 35.0 FEET PER MINUTE

EACK TENSION FULLING TENSION

FOUNDS FOUNDS IN/SEC
47 35000 0,056
103 10000 0,129
169 15000 0,199
246 20000 0,255
336 25000 0.296
442 30000 0.329
567 35000 0,335
714 40000 0376
886 4500¢ 0,393
1090 50000 0.411
1329 55000 0.425
1612 60000 0,438
1945 65000 0.449
2337 70000 0.458
2806 73000 0,466
358 800090 0.471
4012 85000 0.475
4786 70000 0,475
3703 95000 0.472
4788 100000 0445
D-8
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11-NGV-83

ROFE TYFE IS 2-IN-1 FOLYESTER-FOLYESTER
ROPE DIAMETER IS 3.6 INCHES

ROFE BREAKING STRENGTH IS 334,000 FOUNDS
SHEAVE GROOVE PROFILE I8 3.5 -U

SHEAVE TREAD DIAMETER IS 20,44 INCHES
SHEAVE ROTATION RATE IS 6.3 RFM

NUMBER OF SHEAVES IS 10

THE LINE VELOCITY IS 35,0 FEET PER MINUTE

L s Tl s okttt
e s
Sy « -

i EACK TENSIODN PULLING TENSION NET VELOCITY
F POUNDS FOUNDS IN/SEC
&
§ 14 5000 0.057
; 32 10000 0,120
3 52 15000 0.201
: 75 20000 0,256
¢ 103 25000 0.299
3 134 30000 0,332
2 174 35000 0.358
£ 220 40000 0.381
b 274 45000 0.401
i 337 50000 0,419
ke 412 55000 0,435
L 502 60000 0.450
) 608 65000 0,463
t 734 70000 0.476
: 88Y 75000 0.488
i 1066 80000 0.498
? 1283 85000 0.508
£ 1545 90000 0,516
£ 1860 95000 0,523
k. 2240 100000 0,529
fe‘
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11-NOV-83
ROFE TYPE IS 2-IN-1 POLYESTER-FOLYESTER
ROPE DIAMETER IS 3.6 INCHES
ROPE BREAKING STRENGTH IS 334,000 FOUNDS
SHEAVE GRDOVE PROFILE IS5 3.5-U
ji * SHEAVE TREAD DIAMETER IS 32,44 INCHES
¢ SHEAVE ROTATION RATE IS5 4.1 RPM
?? NUMEER OF SHEAVES IS 10
E THE LINE VELOCITY IS 35.0 FEET PER MINUTE
P S
5 3 BACK TENSION FULLING TENSION NET VELOCITY
% o FOUNDS POUNDS IN/SEC
K k- 14 5000 0,057
£ 30 10000 0.130
" 47 15000 0,201
1 66 20000 0.256
- 87 25000 0,298
3 111 30000 0,331
& 137 35000 0,358
E‘ 166 40000 0.381
. 198 45000 0,401
3 233 50000 0,419
i 272 55000 0,435
z 316 60000 0.450
,g 364 65000 0,464
é 418 70000 0,478
3 478 75000 0,490
4 544 80000 0.502
3 618 85000 0.514
700 20000 0.524
792 95000 0.534
894 100000 0.542




11-NOQV-83

ROFE TYFE IS 2-IN-1 POLYESTER-POLYESTER
ROPE DIAMETER IS 3.6 INCHES

RGFE BREAKING STRENGTH IS 334,000 FOUNDS
SHEAVE GROOVE FROFILE IS 70~V

SHEAVE TREAD DIAMETER IS 9.38 INCHES
SHEAVE ROTATION RATE IS 14.3 RPM

NUMRER OF SHEAVES IS 8

THE LINE VELOCITY IS 33.0 FEET PER MINUTE

. o,
Gl S T et S e by

EACKN TENSION FULLING TENSION NET VELOCITY

FOUNDS FOUNDS IN/SEC

3 9 5000 0.057
3 21 10000 0,130
3 36 15000 0,201
1 56 20000 0.257
? 81 25000 0,299
E 113 30000 0.332
3 153 35000 0,358
L 205 40000 0.381
: 273 45000 0,401
: 360 50000 0.418
E‘ 473 55000 0.434
k- 620 60000 0.448
) 814 65000 0,461
: 1069 70000 0.472
§ 1407 75000 0,482
P 1857 80000 0.489
4 2458 85000 0.494
t 3243 20000 0,495
4338 95000 0.492

5772 100000 0.481
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3 11-NOV-B3Z :
3 ROFE TYFE IS 2-IN-1 FOLYESTER-FOLYESTER
y ROFE DIAMETER IS 3.6 INCHES
E: ROFE BREAKING STRENGTH IS 336,000 FOUNDS
b SHEAVE GROOVE FROFILE IS 70-4
i SHEAVE TREAD DIAMETER IS 18,38 INCHES
b SHEAVE ROTATION RATE IS 7.3 RFM

3 NUMBER OF SHEAVES 1S 8
i THE LINE VELOCITY IS 35.0 FEET PER MINUTE
H EACKN 1ENSION FULLING TENSION NET VELOCITY
5 FOUNDE FOUNDS IN/SEC
B ¢ 5000 0.057
] L9 10000 0.130
L o0 15000 0.202
1 43 20000 0,257
4 57 25000 0.298
] 74 30000 0.331
] oo 35000 0,357
3 113 40000 0.380
4 137 45000 0,399
% 144 50000 0.417
2 195 55000 0,434
3 229 60000 0.449
e 2469 &5000 0,463
§ 314 70000 0,476
2 2464 75000 D.48%
%‘ 420 80600 0.501
1 488 83000 0.513
P 563 20000 0.523
£ 648 95000 0.533
2 744 100000 0.541
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ROFE TYPE IS 2-IN-1 FOLYESTER-FOLYESTER
ROFE DIAMETER IS 3.6 INCHES

ROFE BREAKING STRENGTH IS 335,000 FOUNDS
SHEAVE GROOVE FROFILE IS 70-V

SHEAVE TREAD DIAMETER IS 18,38 INCHES
SHEAVE ROTATION RATE IS 7.3 RFM

NUMRER OF SHEAVES IS 10

THE LINE VELOCITY IS 35,0 FEET PER MINUTE

EACK TENSION FULLING TENSION NET

FOUNDS FOUNDS
2 5000

4 1000¢

) 15000

? 20000
11 25000
15 30000
19 33000
23 40000
28 45000
33 40000
39 33000
44 60000
54 43600
53 70000
73 75000
8% 80000
29 85000
114 20000
131 23000

100000

VELOCITY
IN/SEC

0,057
0,131
0.202
0.237
0.299
0,331
0,358
0.3280
0.400
0.419
0,435
0,450
0,465
0,47y
0.492
0,503
0.514
0,328
0.538
0.548
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ROFE TYFE I8 2-IN-1 FOLYESTER-FOLYESTER

ROFE DIAMETER ¢

ROFE BREAKING STRENGTH IS 343000 FOUNDS

3.6 INCHES

SHEAVE GROOVE FROFILE IS 70
SHEAYY TREAD DIAMETER IS 30.38 INCHES
ATE IS8 4,4 RFH

CHEAVE ROTATION R
NUMBER OF SHEAVES
THE LINE VELOCTTY

EOGA O TEMSTUN
¢ QUNDG

ot
TRk vl s SRR N

14
18
|

y e
a vt

28
32
37
41
44

[la]
shal

o7

70
78

18 10

4

v

IS 35.0 FEET FER MINUTE

PULLING TENSION

FOUNDS

4000
10QG0
15000
20000
25000
30000
35000
40000
45000
90000
33000
40000
65000
70000
75000
84¢000
83000
20000
25000
100009

D-14
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LA 4 5 £ed

NET VELQCITY

IN/SEC

0,037
0,131
0.202
0,258
0.299
0,331
0.3%57
0.379
0.399
0.417
0.433
04449
0.463
0.477
0.4%90
0.502
0.514
0.526
0,537
0,546
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ROPE TYPE IS 2-IN-1 FOLYESTER-POLYESTER

ROPE DIAMETER I3 3.6 INCHES
KROFE BREAKING STRENBTH IS 326,000 POUNDS
SHEAVE GROOVE FROFILE I8 S¢-V

SHEAVE TREAD DIAMETER IS 9.38 INGRIS

SHEAVE ROTATIOM RATE IS 14.3 RFM
NUMBER OF SHEAVES 15 8
THE LINE VELOCITY IS 35.0 FEET PER MINUTE

EACK TENSION
FOLNDS

3
é&
10
13
21
28
3
47
60
74
94
118
1446
181

=
225

7

3453
428
532

663

FULLING TENSION
FOUNDS

5000
10000
135000
20000
25000
20000
33000
40000
45000
50000
55000
60000
65000
70000
75000
80000
85000
20000
25000
100000

D-18

TR T rmea b . N N AN AN ST et T

NET VELCCITY
IN/SEC

0.057
0.131
0.203
0.238
0.299
0.332 ¢
0.758
0.381
0.401
Q0,419
0.435
0.450
0.465
G.479
9.492
0,594
0,315
0,525
0.:553
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ROFE TYPE IS 2-IN-1 FDLYESTER-FOLYESTER
ROFPE DIAMETER IS 3.6 INCHES

ROFE BREAKING STRENGTH I3 334,000 ®OUNLS
SHEAVYE GROOVE FROFILE IS 50-V

SHEAVE TREAD DIAMETER IS 17,07 INCHES
SGHEAVE ROTATION RATE IS 7.8 RFHM

NUMEBER OF SHEAVEE IS 8

THE L.TNE VELODEYTY IS 35.0 FEET FER MINUTE

1 EaCh 1FNSTON FULLING TENSION NET VELDCITY
4 FOUNDS FOUNDS IN/SEC
3 3 3000 6.057
3 5 10000 0,131
; ¢ 15000 0.203
i 12 20000 0.258
%' 1e ' 25000 0,298
i o) 16000 0.330
3 2% 35000 0.356
b 31 40900 0.379
.§, 7 45000 0.398
2 44 S¢9C0 0,415
N 51 55000 0,432
I &0 60000 0.447
.§~w 69 65000 0,462
o 79 70000 N,176
% 91 75000 C.48Y
v 103 80000 0.501
; 118 85000 0,513
i 134 90000 0.524
i 158 250900 0.534
§ 171 100000 0,544
i
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ROFE TYFE IS8 2-IN-1 PAOLYESTER-POLYESTER
ROFE DIAMETER 1S 3.6 INCHES

ROFE BREAKING STRENGTH IS 336,000 FOUNDS
SHEAVZ GROOVE FROFILE {& H0-V

SHEAVE TREAD DIAMETER IS 17.07 INCHES
SHEAVE ROTATION RAVE IS 7.6 RFM

NUMBER OF SHEAVES IS 10

THE LINE VELGCITY IS 35.0 FEET PER MINUTE

RATY. TENSION FULLING TENSION NET VELOCITY
FOUNDS FOUNDS IN/SEC
0 5000 0,057
1 10000 0.131
1 15000 0,203
2 20000 0.2%8
2 25000 0.298
3 30000 0,330
4 35000 0,357
5 40000 0.379
5 45000 0.398
& 50000 0.416
8 55000 0.432
9 60000 0.448
F 10 65000 C.463
e 12 70000 0.476
3 13 75000 0.489
3 5 80000 0.502
A 17 85000 0.514
3 20 20000 0.525
22 25000 0.536
25 100000 0,546
¢
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RUFE TYFE IS 2-IN-1 POLYESTER--FOLYESTER
ROGFE DIAMETER IS 3.4 INCHES

ROFE RKEAKING STRENSGTH IS 35,9000 F3UNDE
SHEAVE GROOVE FROFILE IS S50~V

SHERVE TREAD DIIAMSTER IS 29.07 INCHES
SHEAVE ROTATION RATE I3 4,4 RFPM

NUKBER OF SHEAVES 18 190

THE LINe VELOCITY IS 35.0 FEEY FER MINUTE

BArh TEMLION FULLING TENSION MET VLLOCITY
FOUNYS FOUNRS IN/SER

P
N

S00¢ 0.057
10000 0.131
159000 0.204
20000 0,259
25000 0.298
30000 0.329
35000 0.,35%
40000 0.377
45000 0.397
50000 U.414
25000 0.429
50000 0.444
65000 9, 450%
70000 C.4754
75000 0.486
30C00 0.499
85000 0.511
70000 0,523
25200 ¢.533

100000 0,343
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