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ABSTRACT

REFERENCE: Nordlin, E. F., Stoker, J. R., and Blunden, R. L.,
"Synthetic Load Binder Evaluation", State of California,
Department of Public Works, Division of Highways, Materials
and Research Department, Researxch Report Ro. G66645.

ABSTRACT: HNew load binder systcms complete with hardware, and
samples of synthetic webbing were evaluated. Breaking strength
and elongation at failure were determined for the complete
systems and compared with the manufacturers® load ratings.
Samples of synthetic webbing were exposed to different exposure
conditons —-- abrasion, ozone, accelerated weathering, moisture,
and temperature extremes -- to determine the effects of the
exposure conditions on breaking strength and elongation. Four
samples of new webbiny were tested for creep.

The new load binder systems failed at loads equal to or greater
than the manufacturers' load ratings in most cases. Failures
usually occurred in the synthetic webbing. Some of the hard-
ware distorted at failure loads, but remained operable in all
cases. :

Dacron webbing elongated less under load than nylon or cordura;
however, nylon appeared to have the greatest breaking strength.
Moisture seemed to adversely affect nylon more than dacron Or
cordura. Exposure to ozone and temperature extremes as applied
in this test program did not seem to significantly affect the
webbing types tested. All were affected by exposure- to abrasion
and accelerated weathering,

Creep did not appear to be significant in any of the four
webbing types tested.

KEY WORDS: Load binder, synthetic webbing, load rating, breaking
strength, elongation, creep, failure, OZONE, accelerated weather-

ing, abrasion.
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SYNTHETIC LOAD BINDER EVALUATION REPORT

INTRODUCTION

synthetic webbing load bindcrs are currently being used by the
trucking industry in california. The webbing allowed at the
present time must be at least four inches wide, 5/32 inches

‘ thick, and have a minimum breaking strength of 11,500 pounds.
A specification for maximum elongation in a web binder under
load does not yet exist in california. The use of web binder
systems is limited to 1oads such as lumber, paper, hay, jute,
cotton, and a few others.

Tnterest has developed recently for smaller, lighter and less
expensive synthetic webbing load binders than those presently
allowed. The cost of high guality hardware and synthetic
webbing is now competitive with chain, cable, and rope binding
systems in some applications. The military has used synthetic
webbing successiully in securement systems in all climates on
several forms of transportation for many years, The civilian
air cargo industry uscs synthetic webbing systems almost
exclusively. Lighiweight, ease of handling, duick fagstening
and releasing capabilities, and ability to absorb shock loading
appear to he some of the advantages offered by synthetic

webbing systems.

Tn order to develop standards agsuring the safe use of synthetic
webbing load binder systems oDn state highways, the california
Division of Highways, Materials and Research Department,

working with the california Highway Patrol, investigated a

small portion of webbing and systemsg on the market at this

time. This report is a brief summary of that investigation.

ClLihPDE Ay —faSt-e—-ce-
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GENERAL

The original test program was designed by representatives
from the Materials and Research Department and the
california RNighway Patrol. Some decisions regarding
tests and treatments (test exposure conditions) were made
as the test program progressed and as results of various
treatments became known. All webbing and load binder
systems were selected and supplied to the Materials and
Research Department by the Highway Patrol. All tests and
treatments were conducted at the laboratory.

The test program involved four webbing types initially,
but was later expanded to include ten additional webbing
types and six additional iocad binder systeme. On the
whole the ten additional webbing types were not exposed
to different treatments but were included primarily to
compare actual breaking strengths with the manufacturers'
load ratings. The load binder systems were included to
observe breaking strength and elongation of the systems
complete with hardware. '
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PURPCSE AND DEFINITIONS

Purpose

This project was conducted for the California Highway Patrol to:

1. Evaluate load binder systems proposed for use by the trucking
industry cn California state highways.

2. Determine the effects of various treatments on load binder
webbing.

3. Develop a test procedure for future load binder system
evaluations.

Definitions

The following definitions apply to this study:

1. Load binder assembly or system =- A unit consisting of
synthetic webbing, buckles or clasps and any additional hooks,
D rings or haxdware attached to the webbing. :

2. TLoad binder webbing ~- The webbing only, exclusive of any
adAi+innnl atitehing for fastening Amvices or hardwareo.
additinnnl stitehing 7o s o8 O :

.....

3. Ultimate, breaking or ultimate breaking strength -=- The maxi-
mum load in pounds occurring prior to a sudden physical
failure of any ccmponent in a load binder system.

4. Elongation or percent elongation -=- Computed to the nearest
0.1 percent using the formula:

e = (Li - Lo) 100

Lo
Where e = percent elongation ) )
L; = dlistance between gage ilnes on a sample at any load
Lo = distance between gage lines on a sample at initial
100 pound preload.

5. Treatments -~ Test exposure conditions consisting of abrasion,
extreme temperatures, moisture, ozone, and accelerated
weathering. )

6. Webbing type -- Classified according to manufacturer, material

composition, and width.

www fastio.com
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PROJECT DILSCRIPTION

The project was divided into two main parts.

. Part One ~- New load binder systems complete with hardware
were evaluated in Part One ({(see Table 1 for a list of systems
tested). One test procedure was used to determine breaking

strength and elongation at failure of five different systems.
The actual breaking strengths were recorded and compared
with the manufacturer's load ratings for each system, One or
more samples represented each system. A total of seven
samples were tested. None of the systems werc exposed to any
treatments prior to testing.

Part Two -- Synthetic webbing was evaluated in Part Two (see
Pable 1 for a list of webbing tested). Webbing was tested in
new and treated conditions to determine the effect of various
exposure conditions on strength. Two different test procedures
were used as described Delow: )

"past ] ~-- Breaking Strength and Percent Elongation" was
emploved on samples of new webbking and samples of webbing
subjected to different treatments. Approximately 250 samples

were tested.

"regt 2 -- Creep" was employed on four samples of new webbing
only. No treated webbing and no additicnal new webbing types
were investigated in this test because of time and funding
limitations.

ClibPD www fastio.com
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TEST METHODS

Test 1 -~ Breaking Strength and Percent Elongation.

Phe test device consisted of two sets of split-drum-typc jaws
approximately 3-3/4 inches in diameter and 4 inches wide conform-
ing to Mil-w-4088 (see Figure 1). The jaws were attached to a
60,000 pound capacity Baldwin universal testing machine.

B / CLOTH TAPE
L SRMPLE

JEWS

FIGURE 1

Phree samples, each approximately 42 inches long, comprised one
test. Each samdle wag placed in the jaws and subjected to a 100
pound initial lcad. Gage lines were marked 5 inches apart on the
sample, and a cloth tape was attached to measure elongation.

The load was applied to the sample in two distinct phases at a
jaw separation rate of 2 + 1 inch per minute. The first phase
consisted of loading the cample to a maxiioum of 7500 pounds and
recording the elongation at load ievels of 1000, 2500, 5000, and
7500 pounds. The load was then reduced to 100 pounds and the
permanent set oI elongation determined. The second phase con-
sisted of loading the sample to failure, recording the load at
failure and recording elongation at 10ad levels of 500, 1000,
5000, 2500, 3500, 5000, 6000, 7500 pounds, and at failure when
possible.

Breaking strength and percent elongation were calculated as an
average of all three samples for each test.

Test 2 - Crecp (Load Relaxation).

One sample per test was placed in a Series 810 MTS universal
testing machine. Each sample was initially 1oaded to 5000 pounds.
The load was reduced to 1000 pounds, and the test jaws were locked
jmmediately, allowing no change in displacement between the jaws.
The load in the sample was recorded at various intervals over &
period of 24 hours minimum. A dccrease in load in the s;mple was
an indication of elongation Or crecp in the sample. An Lncrease
in load in the sample was an indication of elastic contraction or
negative creep in the fibers toward their original length at no

load. A total of four samples were tested.

www fastio.com
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TREATMENT MIETIHODS

Treatment 1 -- New.

§amples gf new synthetic webbing were subjected to Test 1 in the
as received" condition from the manufacturer.

Treatment 2 -- Abrazion,

Three samples per webbing type were individually abraded acrces a
hexagonal bar for approximately 2500 cycles per sample. One end
of each sample was clamped to an oscillating wheel, and the other
end was clamped to a five pound weight. One cycle was completed
whe@ ?he weicht had moved from and returned to its initial starting
position. The cycling rate was approximately 31 cycles perx minute,
or 2500 cycles in one hour and twenty minutes. .

Following the abrasion each sample was inspected visually and sub-
jected to Test 1 or other treatments., The test apparatus is fully
described in Federal Standard 191, Test Method 5309.1.

Treatment 3 -- Temperature.

The temperature treatment was divided into two parts., Exposure to
a high tenperature extreme (1807 ¥) was designated as "Parl A%,
Exposure to a low temperature extreme (~60° F) was designated as
"Part B".

Three samples per webbing type were placed in an oven at 180° F

for a minimum of four hours for “"Part A". Upon removal fron the
oven, the samplés werce inspected visually for discoloration or
apparent material deterioration and tested immediately in the Bald-
win testing machine for pexformance of Test L.

For "Part R" three samples per webbing type were placed in & cold
box at -60° P for a minimum of four hours total. After approxi-
mately three hours the samples were removed from the cold bhox,
twisted and bent over a 1.0 inch diameter mandrel and returned to
the cold box. Any impaired flexibility, embrittlement or apparent
material failure was noted. Following final removal from the cold

boyx, the sarples were immediately placed in the testing machine

for performance of Test 1.

In both Part A and Part B, no attempt was made to maintain the
samples at the temperature extremes once they were placed in the
testing machine. Hewever, the samples were tested immediately
following their exposure to temperature. The temperature of the
samples at failure was not noted.

Treatment 4 -- Moisture.

Three samples per vebbing type were immersed in a container of
distilled water at room temperature for a mindmum of one hour.

www fastio.com



http://www.fastio.com/

ClibPD

wyw fastio.com

The samples werce removed from the water and imwediately placed

in the Baléwin testing machine for fYest 1. As the sanples
elongated, much of the water containcd in the samples drained.

No attempt was made to keep the sample thoroughly saturated while
it was in the testing machine.

Treatment 5 -- Ozone.

Three samples per webbing type were placed in an Orec automati-
cally controlled ozone tesit chamber, and subjected to an ozone
concentration of 10 parts per million for seven days at approxi-
mately 104° F. Upon removal from the ozone chamber, the samples
were subjected to Test 1 or additiocnal treatments.

Treatment 6 -~ Accelerated Weathering.

An Atlas Weather—Ometer conforming to ASTM Designation Type E was
used for all accelerated weathering. INitially the samples were
weathered using a cam which provided 60 minutes light plus GO
minutes darkness and moisture per cycle. A sccond cam which
provided 102 minutes light plus 18 minutes light and moisture per
cycle was then used on different samples to determine if the
cecond cam was more severe than the first.

Threc samples of each of four webbing types were initially subjected
to weathering periods of 50, 100, 150, 200, and 250 cycles. Upon

7
IO S-SR B R I EE I R T e G R e R O 1% eemrars ] e vEamrtes o1y mass Eo Avu oot
el VGl e Y S B b bed i A R e 4 [Ty PR ok el [ St e T e e e i ] S
room tempcrature prior to undergoing additional treatments or Test 1.
In most cases, samples subjected to additional treatments aftex

weathering were weathered at 100 cycles only.

Treatments 7h~7F —-- Weathering Plus ndditional Treatments.

Preatments 7A-7F involvcd samples subijected to 100 cyclas of
accelerated weathering and combinations of some or all of the other
treatments. Some combinations of treatmenis did not ssem to affect
t+he ultimate breaking strength significantly more than cingle
treatments for some systems and were thus deleted from the test
program for those systens.
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DISCUSSION OF TEST RESULTS

Part One -- New Load Binder Systems

Refer to Table 2 for a summary of test results.

Six of the seven samples tested failed at a load greater than the
manufacturer's load rating.

Six of the seven systems failed in the webbing material or in the
stitching attaching the hardware to the webbing. The one hardware
failure occurred in a forced "DP" ring at a load thirty-two percent
greater than its rated capacity. In most cases the buckles were
slightly deformed after each test, but were still fully operable.

Elongations at failure ranged from approximately fifteen to

twenty~-five percent. However, these values include any slippage
that might have occurred between the webbing and the hardware.

Part Two -- Synthetic Webbing, New and Treated

Test 1 -~ Breaking Strength and Percent Elongation.

Based on the results of this investigation, certain general state-
ments regarding synthetic webbing and treatment effects on synthetic
webbing can be made. It is important o note, however, that any
statements regarding synthetic webbing apply only to the webbing
tested in this investigation and not to synthetic webbing in general.
Test results are summarized in Table 3.

The test results of new webbing indicate that dacron generally has
the least breaking strength and elongation of any material type
tested. Although nylon and cordura exhibited greater breaking
strengths than dacron in most cases, elongations were considerably
greater in all cases (see Figures 2, 3, 4, and 5%.

The ozone treatment as employed in this testing program does not
appear to significantly reduce the breaking strength of synthetic
webbing. The breaking strength of one of four webbing types was
reduced approximately ten percent after exposure to ozone. The
three other webbing types exhibited 1little or no change in breaking

strength after ozone exposure.

The moisture treatment appears to affect nylon webbing more than
the other types tested. Dacron webbing appears to be the least

affected by moisture.

ClibPD
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Only one of the four wecbbing types tested scemed to bhe signifi-
cantly affected by temperature extrcmes. 7The loss in breaking
strength was approximately ten percent for the Shelton binder

3 inch nylon webbing.

The abrasion treatment produced mixed results on the six webbing
types tested. Two types exhibited an apparent increase in breaking
strength and two types exhibited approximately a twenty-six percent
decrease in breaking strength. More test data might have provided
sowe insight into the apparent increase, but the subject was not
pursued further for this project. Perhaps abrading the specimens
for a longer period of time would have more clearly identified the
abrading effects.

Accelerated weathering seemed to affect all the webbing types. A
decrease in breaking strength is noticeable after fifty cycles of
accelerated weathering. However, the data indicate that after one
hundred cycles, accelerated weathering had no further adverse
effect on Phoenix Trim WC3048. Apparently at least one hundred
cycles in the Weather-Ometer is necessary to produce a significant
decrease in breaking strength (see Figure 6).

For future testing of synthetic webbing of the general types tested,
it appears that the ozone treatment and the temperature treatment
could be eliminated from the testing program. Abrasion, moisture,
and the accelerated weathering treatments should be included. It
may not be nacessary to determine the sceparate eifects of each
treatment, but instead one test could be run to determine the
cumulative or total effect of the different treatments.

Test 2 ~~ Creep.

The results of the creep test are shown in Figure 7. Of the four
webbing types tested, dacron (Phoenix Trim WD343) exhibited the
greatest load loss, approximately 12.2 percent in a twenty-four
hour period.

sufficient creep data was not generated by thig project to allow
statements regarding creep to be made with a hich deqree of
confidence. However, based on the limited results of the creep

+ tests conducted in this project, short term creep does not appear
to be significantly large for any of the four webbing types tested
to warrant any precautions against the use of any one type.

ClibhPDE —oainfasiHo-comn
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CONCLUSIONS

The breaking strengths and elongations at failure of
six different load binder assemblies were determined.
Failures in the systems tested usually occurred in the
webbing. The hardware appears capable of withstanding
the manufacturer's rated loads for the system when
subjected to that load one time. Repeated loading of
the hardware at the manufacturer's load rating was not
investigated.

The short term creep characteristics of four webbing
types were determined. Creep does not appear to be a
major problem for the types tested at the load levels
used for the creep tests in this project.

Penoasnro o Y adaich sk s R wtals: ‘?‘-"\"—Hr\'\"’\ T""" ﬁ}ﬂ'\""("‘\f‘\'\ oy w\ﬂ,:-:**-‘]‘*n
PDoneIL W alilcosuviavion

treatme nts appears to affect the wcbanc types tested

more than exposure to ozone or temperature extreme

treatments. However, significant differences among

webbing types versus treatment effects was not clear

or consistent in all cases. Conseqguently, more data

is neCQSF“Ty to QCLGIMJH“ if one webbing type performs
icantly better than any other Lypf following expo=

e to all treztments.
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LIST AND DESCRIPTION

-11-

OF LOAD BINDER

Systems ~-—- Part One

1. RAeroguip Corporation FE 10615C Dacron 1-3/4"
2. Aeroquip Corporation FE 10758A Corester 1-3/4"
3. Aeroguip Corporation FE 11183C Dacron 1l-3/4"
4., Davis Aircraft Company FDC 5770 Nylon 2"

5. Aerogquip Corporation FE 11118C Nyleon 4"
Webbing ~—- Part Two

1. Phoenix Trim Company WC 3048 Cordura 1-3/47
2. Aeroguip Corporation FE 102G Cordura 1-3/4"
3. Aeroquip Corporation FE 104a Cordura 1-3/4"
4. Phoenix Trim Company Wi 100 Hylon 27

5, Phoenix Trim Company WN 1542 Nylon 2%

6. Phoenix Trim Company WC 3034 Cordura 2"

7. Pheenix Trim Company WD 342 Dacron 2"

g. Shelton Binder Company “Cinch Tite" Nylon 2"
9. Phoenix Trim Company Type IX Nyleon 3"

10, Pheeniy Trim Company WN 1542 Nylon R

11. Shelton Binder Company “"Cinch Tite" Nylon 3"
12. Phoenix Trim Company WD 343 Dacron 3"

13. Sheclton Binder Company S 126 Nylon 4"

14. shelton Binder Company “cinch~Tite"” Nylon 4"

TABLE 1

VTV TAastio.com
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PART Olb

NEW LOAD BINDER SYSTEMS

ULTIMATE BREAKING STRENGTH AND ELONGATION AT FAILURE

SUMMARY OF TEST RESULTS

Actual
Manufacturer's Breaking Elongation
Load Rating Strength at Failure Failure
System Descriotion {(Pounds) (Pounds) {(Percent) Location
1, Aaero FE 10615C 10,000 9,849 25.2 Webbing in
buckle jaw
2. Aexo FE 10758A 5,000 6,170 - stitching in
Corester 1-3/4" webbing
3. Davis F¥DC 5770 5,000 5,280 22.8 ¥lebbing in
Nylon 2V buckls Jovw
4, Same as above 5,000 5,130 19.4 ‘same
5, Aero FE 11183C 10,000 13,440 17.5 same
Dacron 1-3/4"
6. Same as above 10,0600 12,0064 14.8 same
7. Aero FE 1ll1¢C 16,200 21,300 - D ring on
end of
webbing
TARLE 2

ClihRDE—snn-Faste-eema
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- SUMMARY OF TLEST RESULTS

ELONGATION AT FAILURE (%)

BRREAKING STRENGTH SHOWN IN POUNDS

Webbing 1-3/4" Width
Type 3
PT-WC A-FE A-FE
Treatment 3048 102G 104A
Manufacturer's )
’ . . Load Rating-1lbs. 7000 4500 7000
. 7880 6507 8333
1. XNow (16.0) | {(15.6) [{15.9)
) 7841 4775 6117
- {2. -Abraded (18.0) | (14.5) | (17.9)
7350
3A. Temp (180° F) | (17.0)
L ine 7500
38..Temp (-60° F) (17.0)
. T . 7450 6282 7741
PranN 4. Moisture {16.0) (15.1) (16.5)
) TBA3
Sr Ozone (17.9)
6. Accel. Weather| 0683 4942 8033
{15.6 {(12.1) {1.7.0)
73 Weather & 663
' Abrade {(16.0)
78 Weather & 7000
* Temp (180°¢ F) (17.1)
7¢. Weather & 6650
Temp (-60° F) {(16.0)
0. Weathexr & €100
Moisture {13.7)
IE. Weather & 8125
Ozone (18.1)
7F. Weather,Abrade 4033 50902
Hot, cold, Wet - {(11.9)
(i

TABLE 3

ClibPD www fastio.com
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FAKL Two = SYNITHELLIC WhLLDLNG

.« . SUMMARY OY TEST RESULTS

BREAKING STRENGTH SHOWN IN POUNDS

*

" ““LCLONGATION AT FAILURE™ (%)

Hot, Cold, Wet

(1
C:

]
’

Type | pp-tn1 | PT-WN | PT-WC | PT-VD SB
Treatment 100 1542 3034 342 "C-Tite"
Manufacturer's 10,000 13,560 |15,260 113,400 16,000
Load Rating-1bs.
1. New 9,400 12,700 115,533 [|12,367 19,383
(26.2} (22.3) (20.G) {(14.0} 121.07}
2. Abraded 10,270
(37.6)
I
3A. Temp (18(Q° F) (gégg; )
3B. Temp (-60° F) {43227
- ‘Y 8,833 10,717 413,533 {42,358
4. Moisture (28.5) l(2i.4) l2e.2) ja43)
. 8,970
5. 0Ozone (27.1)
. 19,408
6. Accel. Weather (30.0)
I Weather & 8,800
" abrade (28.5)
7B Weather &
" memp (180° T)
70 Weather & 8,650 )
* Temp (~60° F) |[(259.0)
o Weather & 7,750
* Moisture {28.4)
o Weather & 7,567
* Ozone (28.0}
e Weather,Abrade

L

- " - PABLE 3 - Continued

ChoPD

www fastio.com
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- ..PART TWO - SYNTHETIC WEBBING

-

-

“SUMMARY OF TEST RESULTS .

(;- BREAKING STRONGTH SHOWHW I POUNDS
W1 - .-
%
ELONGATION QT FAILURE (%)
Webbing 3" idth 4" width
Type
PT PT-1N SB PT-WD SB SB
Treatment Type IX 1543 ["C-Tite'] 343 5126 "C-Tite™
Manufacturer's :
Load Rating-lbs. 9,000 119,680 18,000120,764 11,500 ¢ 22,400
] New 10,233 120,883 21,400128,500 25,350
i {26.0)} (24.0) ~(22.4} 1 (10.9) {(24.0)
19,700 (15,533
2‘ 1 ! ’
Abraded (21.4) | (13.0)
3
3A. Temp (18Q° F) i %gé?g? Eié?g?
3B. Temp (-60° F 19,450 |18,525
P ) (25.0) |(11.3)
17 s 16,933 17,541 117,966
4. Molsture (24.8) | (22.56) l(1220)
- : _ 19,100 {18,767
5. Ozone (25.0) (li.3)
17,530 115,500
6. Accel. Weather (;i 5? ?5.3)
- Weather & 18,675 (15,300
+ Abrade (23.0) {(12.0;
7B Weather & 15,800
" Temp (180° F) (12.8)
2c leather & 17,600 {17,100
* Temp {-60° F) (23.1) {(10.7)
B . Weather &
7D. Moisture
B Weather & 18,233 116,417
* Ozone (22.0) | (9.4)
Weather ,Abrade i
TP+ {ot, Cold, Wet
éi: Used, 2 years old ) %zélg?

. TARBLE 3 - antinued.
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PROPOSED TEST- PROCEDURES =- LOAD BINDER ASSEMBLIES

The following proposed test procedures are recommendations based
on experience gained from this project:

Ioad Binder Assemblies

This tegt is proposed to determine ultimate breaking strength and
elongation at failure for new, used or treated load binder systems
complete with hardware:

Procedure:

1. Obtain three samples of each system to be tested.

2. Using appropriate fixtures in the jaws of the testing machine,
secure the ends of the sample to the fixtures.

3. Load sample to 100 pounds. Measure and record distance between
ends of sample oxr between fixtures. Define this as initial
length, Lg.

4. Load the sample to failure using a jaw separation rate of
1.5 + 0.5 inches per minute. Failure is considered to be that
inslant when a sudden physical fracture or tear occurs in any
compeonent in the system combined with a sudden decrease in
load in the system.

5. When failure occurs, immediately stop the jaws from separating.
Measure and record the distance between the same points used
in Step 2. Define this as length at failure, Lf.

6. Record the maximum load the sample sustained prior to failure.
Define this load as the ultimate breaking strength.

7. Repeat Steps 2-6 for remaining samples.

8. Compute the average ultimate breaking strength, Pa, for the
three samples using the formula:

Pa=Pl+P2+P3
3
Where Pj, Pp, and P3 = ultimate breaking strengths of samples 1,
2, and 3 respcctively.
g9, Compute the average initial length, Log, using the formula:

Loa = Lp)l + Loz + Lo3s
3

= TInitial lengths Lo for samples 1,

Where L Lo, and L i
0ls Q2 03 2, and 3 respcctively.
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10. Compute average final length, Lga, using the formula:

~ - Lfa = Lg + Lgy + Lf3
3

Where Lfy, Lgg, and Lgy = Final lengths Lf for samples 1, 2,
and 3 respectively.

11. Compute average elongation at failure, e, using the formula:

e = (Lfa - Loa)r 100
Loa

Wwhere Lfg and Lga are defined above.

SAFETY NOTE: To avoid injury to test personnel from flying debris
at failure, it is strongly recommended that a shield
or enclosure be placed near or around the test

specimen during testing.
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PROPOSED TEST PROCEDURLS -- SYNTHETLC WEBBING

This test ig proposed to determine the ultimate breaking strength
and elongation of new, used, and treated synthetic webbing.

The test devige cqnsists of two split-drum-type jaws approximately
3-3/@ inches in diameter and 4 inches wide conforming to Mil-W-4088.
The jaws are attached to a sultable universal testing machine.

/ CLOTH TAPE
%:sb\mme

Procedure
1. Obtain approximately 12.0 fect of each wechbing type to be used.

2. Cut the 12.0 foot sample into three test specimens, each
approximately 42 inches long.

3. Secure a specimen in the Jjaws as shown in Figure 1, and load
the specimen to 100 pounds preloac.

4. Mark gage lines on the specimen 5,0 inches apart and attach a
cloth measuring tape.

5. Load the specimen to a value corresponding to the manufacturer's

load rating at a jaw saparation rate of 1.5 * 0.5 inches per
minute.

6. As soon as the load reaches the manufacturer's load rating, stop
the jaws from separating and lock in place. Measure and recoxrd
the distance between the gage lines.

9. Decrecase the load to 100 pounds and lock jaws oncc load is
obtained. Mecasure and record t+he distance between the gage

lines.

6. Toad the specimen to failure at a jaw separation rate of 1.5
+ 0.5 inches per minute. As the load increases; measvro and
record the distance between the gage lines at load levels of
500, 1000, 2000, 3000, 4000, 5000, 6000, 7500, 10000, 12500,
15000, and at failure if possible. Failure is considerced to
be that instant when tearing occurs in the specimen combined
with a sudden decrease in toad in the specimen.

ChyPD WYV fastio.com
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9. Repeat Steps 3-9 for the remaining specimens.

1D. Compute elongation using the formula:

Where e
Li

SAFETY NOTE:

i

e = (Lj - Lg) 100
Lo

percent elongation

distance between gage lines on a sample at any
load.

5.0 inches or the distance between gage lines on
a sample at the initial 100 pound preload.

To avoid injury to test personnel from flying debris
at failure, it is strongly recommended that a shield
or enclosure be placed near or around the test
specimens during testing.
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