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INTRODUCTION 

This report presents the results of a fatigue test 
conducted on eight sets of main rotor retention components 
used in the main rotor hub assembly of the Model 0H-58A/ 
206A-1 helicopter, Ref. 1.  The test was conducted to justify 
an extension of the recommended service life of the retention 
components. The fatigue test was conducted in accordance 
with Ref. 2, except for a subsequent addition in the test 
program. A total of eight sets of components were tested 
as against the four sets specified. 

Each set 
206-010-105 
206-010-123 
or 206HA86-1 
last four se 
the 206HA86- 
fitting, Ref 
that the k5 
tested, one 
was used as 
cription of 
section. 

of the components tested consisted of one 
3 strap assembly, Ref. 3, Fig. 1, one 
1 pin, Ref. kt  Fig. 2, and one 206-010-155-7 
fittingj Ref. 5 and 7, Figs. 3 and 4. In the 

ts tested the -155-7 fittings were replaced by 
1 fittings, Ref. 7, Fig. 4. The 206HA86-1 
. 7, is the same as the -155-7 fitting except 
degree angular cuts were deleted.  In each set 
new 206-010-169-1 strap retaining bolt, Ref. 6, 
a supporting part, Fig. 5. A detailed des- 
all the test paits is given under Test Specimen 

The strap assemblies are used in the main rotor hub 
assembly, Ref. 1, to transmit the main rotor centrifugal 
load to the 206-010-101-9 yoke assembly. The strap assembly 
is designed to be flexible in torsion in order to permit 
pitch change of the rotor blade during helicopter operation. 
It is located along the pitch change axis between the main 
rotor yoke and grip assembly. 

The fittings are located along the pitch change axis 
inside the yoke assembly and accept the inboard end of the 
strap assembly. The pin locks the strap assembly in the 
fitting. The outboard end of the strap assembly is accepted 
by a pair of tangs in the grip assembly, and is locked in 
by a retaining bolt. 

Each of the eight sets of components tested were sub- 
jected to mean and oscillatory angular twist and centrifugal 
loads based on the loads specified in Ref. 2. The test was 
conducted in two phases.  During the first phase each set 
of the components were subjected to an oscillatory twist 
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loading with a steady axial load which simulated the cen- 
trifugal force. During the second phase the components 
were subjected to start-stop cycle loading which simulated 
the starting and stopping of the helicopter. The angular 
twist loads in degrees are specified with reference to the 
angular twist of the strap assembly. A detailed descrip- 
tion of the loads is given under Test Loads. 

The testing of the components was accomplished using a 
test machine designed especially for this purpose, Ref. 8. 
The test setup is shown in Figs. 6, 7, and 8.  In the test 
setup, two sets of components were tested simultaneously 
utilizing actual helicopter components wherever possible. 
The eight sets of components were tested in a sequence of 
four tests. The axial load simulating centrifugal force 
was applied with a hydraulic cylinder. The start-stop 
cycling was accomplished by cycling the hydraulic cylinder 
with a four way valve.  Each strap assembly was pretwisted 
at the inboard end, and the desired oscillatory twist 
applied at the outboard end by means of an eccentric driven 
by an electric motor.  Each component of a test set was re- 
moved from the test machine after a predetermined number of 
test cycles and inspected for failure. The inspection cycle 
intervals and a detailed description of the test setup are 
presented in Apparatus and Methods. 

All the test data is recorded in Ref. 9. The test was 
conducted in the Mechanical Test Laboratory of Bell 
Helicopter Company, Fort Worth, Texas between Sept. 9, 1970 
and Jan. 15, 1971. 
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RESULTS 

A summary of the fatigue  test results for the eight sets 
of main  rotor retention components  is given in Tables I 
through  III.    Photographs  of  the condition of  the retention 
components and supporting parts are given in Figs.   9 through 
•L O • 

Each set of the retentio 
to ten million cycles of os 
combined with a steady axia 
the oscillatory twist loadi 
subjected to a 34,500 start 
the axial load was varied f 
per minute with a steady tw 
oscillatory twist phase of 
of any components. All fai 
stop phase of the test. 

n components was first subjected 
cillatory twist  of 20 ±lk degrees 
1  load  of UU,000 lbs.    Following 
ng,  each set of components  was 
-stop cycle  lest,  during which 
rom 0 to kk,000 lbs.   at  Ik cycles 
ist of  23 degrees.    During the 
testing,   there were  no failures 
lures occurred during the start- 

There  were  no failures  of  the eight 206-010-105-3 strap 
assemblies  tested.    However,   two straps were damaged  by 
compressive buckling as a result of a test machine failure 
and one strap was damaged due  to a 206HA86-1 fitting failure. 

Nine of the ten -123-1  pins were  tested without failure. 
One  -123-1  pin indicated  fatigue failure after 34,568 start- 
stop cycles. 

Each of  the four -155-7 fittings  tested  indicated  fatigue 
cracks after completing 13,000 start-stop cycles,  but each 
part continued  to react axial load.    The four 206HA86-1 
fittings used to replace  the  -155-7 fittings completed the 
required  34,500 start-stop cycles  without failure. 

At the  end of the test  program,   the start-stop phase of 
the  test  for the last  two sets of  the retention components 
with the 206HA86-1 fittings was continued until a failure 
occurred.    After 72,326 start-stop cycles,   the 206HA86-1 
fitting,  ML-4, used  with strap specimen No.   8 failed  as 
shown in Fig.  14.    The -1 fitting, ML-3, used with set 
No.   7,  showed fatigue cracks at the pin hole as shown in 
Figs.  14 and 16. 

_     Test results of each retention components are discussed 
in detail under Discussion  of Results. 
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DISCUSSION OF RESULTS 

All the test parts used in the eight sets of retention 
components completed ten million oscillatory twist cycles 
without any failure. All the failures noted herein oc- 
curred during the start-stop cycle tests. 

One new 206-010-169-1 strap retaining bolt, Fig 5 
was used in each set of retention components as a support- 

^fpJ3^- /T 0f the -169-L b0lts used in ^e testr- eated any failure. At the end of the test all the test 
K ! ^r! subJected t0 metallurgical examination. AH 
the failed parts were checked and found to be within 
corresponding blueprint requirements except the -155-7 
fitting, S/N JI1-2070. The metallurgical examination 
results on this fitting are given under discussion of re- 
sults of the -155-7 fitting. 

A brief discussion of each component tested is given 
L' C J. w W • 

206-010-105-3 Retention Strap 

A summary of the fatigue test results on eight -105-3 
strap assemblies is given in Table I.  Specimen Nos. 1 
through k  were tested with the -155-7 fittings and 
specimens Nos. 5 through 8 were tested with the 206HA86-1 
tittings. The eight specimens completed 107 cycles of 
oscillatory twist loading without failure. 

«n ?Vring the t68* for start-stop cycles, the six straps, 
specimen Nos. 1, 2, 5, 6, 7 and 8 completed 34,500 cycles 
without failure. Inspection of the specimens 1 and 2 after 
34,568 cycles revealed a slight bulge near the ends, which 
was the damage caused due to the failure of a hydraulic 
cylinder in the test machine after 24,291 cycles of testing 
did6 noStULting St,OCk^oad bückLed the straps, but the damagf did not adversely affect the test results. 

Two straps, specimen Nos. 3 and 4, completed 20,292 
start-stop cycles without failure but testing was stopped 
because the straps were severely buckled in compression, 
Fig. 9, as a result of a second hydraulic cylinder failure 
which resulted in a high compressive shock load. 
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Strap specimen Nos.   5 and  6 completed  34,525 cycles 
without failure,   and specimen Nos.   7  and  8 completed 
72,326 cycles without  failure.    The  inboard  end of strap 
specimen No.   7 was damaged,  as shown in Fig.   11,  dv     'o 
the failure of corresponding   -86-1.  strap fitting, 
Specimen ML-4,  after 72,326 cycles,   Fig.   15. 

At the conclusion of each test,   light  to medium fretting 
was found  on  the faces of the end  spools.     In general,   the 
spool at  the inboard  end, which attached  to the  -155-7 
fitting,   showed  less fretting than  the spool at  the outboard 
end.    Typical fretting conditions  of  the straps after 
20,292 cycles,  14,000 cycles  and   72,326 cycles are shown 
in Figs.   9,   10,  and 11,  respectively.    The amount of  fret- 
ting noted did  not have any significant effect on the fatigue 
test results. 

206-010-123-1 Strap Retaining Pin 

A summary of  the test results  on  ten  -123-1  pins is 
presented   in Table  II. 

Eight  of  the  ten pins used  were subjected  to lO'' 
oscillatory  twist cycles and  then  the start-stop loading 
cycles as discussed below.    Two of  the  ten pins were sub- 
jected  to only start-stop cycles because  they were used  to 
complete a block of 34,500 start-stop cycles on strap 
specimen Nos.  3 and 4. 

Five of  the eight  pins subjected   to 107  twist cycles 
also completed  the required block of 34,500 start-stop cycles 
without failure.    Two other pins completed  107  twist cycles 
and 13,411  start-stop cycles  without failure.    Testing was 
stopped  at  13,411 cycles because of  failure of  the -155-7 
fittings. 

One of  the eight pins,specimen No.  2,subjected to 107 

twist cycles  and  34,568 start-stop cycles was found  to have 
a fatigue crack upon inspection after completion of 34,568 
start-stop cycles.    The fatigue crack originated in a 
heavily fretted  area.  Fig.  12.    This  pin was used with two 
-155-7 fittings during the test.    The original -155-7  fit- 
ting was found  to contain fatigue craclcs  after 13,400 start- 
stop cycles  and  a new fitting identified  as Part No. 
206HES-1818-1 was  installed  to complete the 34,568 cycles 
on the strap and  pins. 
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The magnitude of the fretting was heavy on the bearing 
surfaces of all ten pins tested.  However, no significant 
difference in fretting was apparent because of replacing 
the -155-7 fittings with the 206HA86-1 fittings. 

206-010-155-7 and 206HA86-1 Retention Strap Fittings 

A summary of the test data and results of six -155-7 
and four 206HA86-1 fittings are given in Table II. All 
of the four -155-7 fittings, specimen Nos. 1 through k, 
successfully withstood 10? cycles in twist loading without 
any failure. Specimen Nos. 5 and 6 were not subjected to 
any oscillatory twist loading. 

During the start-stop cycle test, each of the four 
fittings, specimen Nos. 1 through k,  showed fatigue cracks 
at the top corners of the rectangular cavity after 13,400 
cycles, Fig. 13. The fatigue cracks were located at all 
of the four corners for three specimens, the crack-lengths 
varying from 1/8 to 3/8 of an inch. The fourth specimen, 
S/N JI1-2098, had fatigue cracks at three of the four 
corners. The first inspection on specimen Nos. 1 and 2 
was conducted after 13,400 start-stop cycles, and hence 
theexact number of cycles to failure was not known. 
During the test specimen Nos. 3 and k  were breakwired on 
the possible locations of failure to stop the test machine 
in the event of a fitting failure.  The breakwire on 
specimen No. 3, S/N JI1-2098, failed after 6550 cycles. 
Inspection of specimen No. 3 after 13,411 cycles, revealed 
fatigue cracks at three corners of the fitting. The longest 
crack was located at the location of the breakwire failure 
Since the breakwire was open at this place after 6550 

-cycierr,-specimen No. 3 is considered-to hav«~f ailed"aft^r  
6550 start-stop cycles. 

Specimen No. 4 fitting, S/N JI1-2111, did net show any 
breakwire failure, though during the inspection after 
13,411 cycles it showed fatigue cracks at all four corners. 

The metallurgical examinations of all the -155-7 fittings 
revealed that all the fatigue cracks origins were located 
at the chamfered radii of the corners. Typical origin and 
extent of fatigue crack is shown in Fig. 13. The material 
properties of all fittings was checked subsequent to test and 
found to be within blueprint specification except for fittine S/N Jll-2070. H     i-ii-ting 
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The metallurgical examination of  the  -155-7  fitting, 
S/N JI1-2070,   indicated  a surface heat  treat of  214 000 
psi,  tensile,   which is above the blueprint requirement  of 
180,000  - 200,000 psi,   tensile.     Chemical analysis revealed 
that the carbon content  is higher on  the surface  than the 
core.    The core was  found  to be at C42  on Rockwell Scale 
which corresponds  to a heat treat of 194,000 psi  tensile! 

Following  the failures of the -155-7 fittings,  two 
-155-7  fittings,  specimen Nos.  5 and  6  were modified by 
Engineering Order 206HES1818,  and used   to complete the 
required  number of start-stop cycles on strap specimen 
Nos.  1  through 4. 

The four 206HA86-1 fittings used with strap specimen 
Nos.  5 through 8 completed  107  twist cycles followed by 
34,520 start-stop cycles  without any failure.     The test 
of specimen Nos.   7 and  8 were continued  past  the 34,520 
start-stop cycles,  until  a failure occurred  at  72,326 cycles 
After 72,326 cycles  the 206HA86-1 fitting, ML-4,  with strap 
specimen No.   8 failed at  the hole as shown in Figs.  15 and 
16.    At  the conclusion of  the test,   the fitting used with 
strap specimen No.   7, ML-3,  also showed  fatigue cracks at 
the inside corners of  the pin hole, Figs.   14 and 16. 
Typical  areas  and extent  of fretting are given in Fig.  14. 

The metallurgical examination  of  the failed  206HA86-1 
fittings  indicate  that all the fatigue  origins  were located 
at the inside chamfer radius of  the pin  hole in  the fitting. 
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CONCLUSIONS 

Based on the test results reported herein, it is 
concluded that the 206-010-155-7 is the weakest of the 
main rotor strap components and did not meet the specified 
requirements for an increase in fatigue life. However, 
the 206HA86-1 fitting that replaced the -155-7 fitting did 
meet the specified requirements for an increased service 
life. 

Final conclusions and recommendations as to the service 
life of the retention components tested will be the subject 
of another report. Bell Report 206-099-11U, Ref. 10. 

> 

» 
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TEST SPECIMEN 

Each of the eight sets of the main rotor retention 
components tested consisted of one 206-010-105-3 strap 
assembly, one 206-010-123-1 pin and one 206-010-155-7 
or 206HA86-1 fitting.  The -155-7 fitting was replaced 
by the 206HA86-1 fitting for the last four sets of the 
components. 

The 206-010-105-3 strap assembly, Ref. 3, shown in 
Fig. 1, is made of AM-355 stainless steel wires of 0.0058 
to 0.0062 inch in diameter wrapped around two end spools 
set at 9.50 inches apart. The spools are made out of 
stainless steel which are heat treated to a tensile strength 
of 180,000 to 200,000 psi. The wire material has a tensile 
strength of 440,000 psi and is wound in 46 layers with 
179 wires per layer bonded with urethene rubber per Bendix 
ES-1170. The rubber impregnation is done such that the 
final belt and spool width is 1.199/1.197 inches and the 
depth of each belt at the center is 0.442/0.412 inch. At 
each spool a 0.005 inch thick teflon buffer is bonded be- 
tween the spool and the bonded wire belt„  The inboard 
spool has a pin hole of 0.7505/0.7500 inch in diameter. 
The outboard spool has a bolt hole of 0.8755/0.8750 inch 
in diameter. 

The 206-010-123-1 pin, shown in Fig. 2, is made out of 
AISI 4140 steel and is heat treated :o a tensile strength 
of 180,000 - 200,000 psi. The pin in  0.7495/0.7485 inch 
in diameter and is 2.290 inches long. The ends of the pin 
are chamfered to 0.060 X 45 degrees. 

The 206-010-155-7 strap fitting, shown in Fig. 3, is 
made out of SAE 4340 steel and heat treated to a tensile 
strength of 180,000 to 200,000 psi. The -155-7 fitting is 
essentially cylindrical in shape with a diameter of 
2.435/2.438 inches, and has a length of 1.575 inches. 
At one end it has a flange 0.425 inch long and 2.845 
inches in diameter. The outer edge of the flange is cham- 
fered 0.100 x 45 degrees. At the opposite end, the fitting 
ends in a pair of tangs, which has sides at 45 degrees to 
the axis of the fitting and is 0.785/0.815 inches long. 
There is a rectangular cavity through the center of the 
fitting. At the tang-end of the fitting there is a 
0.7500/0.7505 diameter pin hole at 0.785/0.815 inch from 
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the end and runs perpendicular to the axis of the fitting. 
The inboard end of the -105-3 strap assembly fits between 
the tangs and is located in position by the -123-1 strap 
retaining pin. 

The modification of the -155-7 fitting specified by 
EO206HES1818 consisted of increasing the fitting tang 
corner radii, Ref. 11, and shot peening the reworked area. 

The 206HA86-1 strap fitting, shown in Fig. 4, is 
essentially same as the -155-7 fitting except for the 
45 degree sides of the tangs. These two cuts are elimi- 
nated to form a cylindrical fitting which is 1.575 inches 
long. 

Conformity of Test Specimen 

All of the eight -105-3 strap assemblies, ten -123-1 
pins and four each of the -155-7 and 206HA86-1 fittings 
were subjected to conformity inspection prior to test. 
During the inspection, none of the parts were found to 
have any deviations from the production drawings. The 
Bell and FAA Conformity Reports are presented on oaee 35 
through 48. ö 
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TEST LOADS 

The magnitudes of the fatigue test loads as specified 
in Ref. 2, were based on reference loads calculated for 
various conditions of operation of the Model 206A-1/OH-58A 
helicopter. The axial load of 44,000 pounds represents 
the centrifugal force on the strap assembly and the other 
components at the redline rotor speed of 390 rpm. The 
oscillatory twist of +14 degrees is the result of the con- 
stantly varying angle of attack of the blade which occurs 
during normal helicopter operation. The mean strap-twist 
angle used in testing was 20 degrees. 

The repeated axial loading, also called as the start- 
stop loading, corresponds to the main rotor starting and 
stopping during the operational life of the. helicopter. 
The axial load was oscillated from 0 to 44,000 pounds, 
which corresponds to the maximum main rotor centrifugal 
force acting on the components. The steady twist of 
23 degrees applied on the strap assembly during this part 
of the test corresponds to the maximum obtainable twist at 
full down collective. 

Each test of the main rotor retention components con- 
sisted of applying 10,000,000 oscillatory twist cycles, 
followed by 34,500 start-stop cycles. These were the 
blocks of cycles required per Ref. 2 to be met without 
failure of any component in order to justify an increase 
in service life. 
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APPARATUS AND METHOD 

Fatigue  Test Machine 

The  test machine was designed  to test  two sets  of the 
main rotor retention component specimens simultaneously. 
The machine components  which mated with production parts 
were designed  to duplicate  the respective helicopter 
parts,   in the area of  contact,   in order to simulate  the 
helicopter installation.    The machine is shown  in Figs.   6, 
7 and  8. 

Two sets of straps,   fittings  and pins were connected 
in series. Fig.  6.    An  axial load  was applied  at one end 
of  the  test assembly and  reacted  at the opposite end. 
The inboard ends of  the  two -105-3 straps were  set  at  the 
desired  angles of pretwist and  then the straps  were sub- 
jected  to oscillatory angular twist motion by a constant 
displacement eccentric mechanism at a bearing supported 
center fitting. 

The eccentric drive mechanism for applying  the oscilla- 
tory  twist cycles was driven by V-belts from an electric 
motor.    The test machine applied  approximately  1100 
oscillatory twist cycles per minute. 

Limit switches were positioned  on the machine  to stop 
the drive motor in  the event of  a decrease in  axial load, 
malfunction of a test machine component,  or failure of a 
test specimen.    These  switches  were usr.d  to permit un- 
attended  operation during the application of  the oscilla- 

—tory-twist-cycles. — ~~ 

After the -155-7 fitting failures were noted  during test 
No.  1,  break wires  were installed  on the fittings  to stop 
the test machine in case of a fitting failure. 

The axial load  was  applied by a hydraulic  cylinder 
through a bank of elastic shock   cord   and asplined  fitting. 
Fig.  6.    The strap specimens experienced axial  shortening 
as  they were twisted.    This required axial freedom.    This 
was obtained by the elastic shock   cord   and guided  axially 
by the splined  fitting,   which was allowed  to slide in its 
housing.    The elastic  shock cord bank also eliminated any 
axial oscillatory load. 
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A hydraulic pressure accumulator was used  in  the 
hydraulic system to maintain a constant pressure in  the 
cylinder during long unattended  periods of operation. 
After  the hydraulic cylinder failed  during test  Nos.   1 
and   2.   a lever assembly  with a 2:1 mechanical  advantage 
was  v.  od  in  the axial  load   system  to  reduce   the  load   on 
the  hydraulic cylinder. 

The  repeated axial load  cycles,  simulating rotor start 
and  stop cycles,  were applied by alternately applying and 
releasing the pressure to  the hydraulic cylinder.    A 
portable hydraulic  test  stand  was used as a pressure source 
and a four-way solenoid  valve was used in conjunction with 
an electrical  timer to apply and  release the  pressure  to 
the cylinder.    Application  of  the repeated axial loading 
was accomplished at approximately Ik cpm.    The test  was 
continuously monitored during the application of  the re- 
peated  axial  load cycles. 

Each of the eight sets 
subjected to magnaflux and 
twist cycles were complete 
be subjected to magnaflux 
13,000, 19,000, 26,000, an 
loading. Though, this was 
and 4, the inspection duri 
rupted due to test machine 
inspection was conducted a 
34,568 cycles. During tes 
after 13,411 cycles and af 
machine failed and the tes 
strap specimen. 

of components tested  were 7 
zyglo inspection  after the  10 

d.    They were also required  to 
and zyglo inspection after 
d  34,500 cycles in start-stop 
accomplished during test  Nos.  3 

ng test Nos.  1 and  2 was  inter- 
failures.     During test  No.   1 

fter 13,400 cycles and  after 
t No.   2 inspection was conducted 
ter 20,292 cycles when  the  test 
t  was discontinued  due   to damaged 
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FATIGUE TEST OF THE MAIN ÄOTOR RETENTION COMPONENTS 

USED ON MODEL OH-58A/206A-1 HELICOPTER 

Each set  of  the main  rotor retention components  tested 
consisted of  one 206-010-105-3 strap assembly,  one  206- 
010-123-1 pin,  and one of  the 206-010-155-7 fitting or  the 
206HA86-1 fitting. 

The fatigue tests of four sets of components containing 
the -155-7 fitting, and four sets of components containing 
the 206HA86-1  fitting were  witnessed  by the undersigned: 

Witnessed and 
Approved by: 

Witnessed  and 
Approved  by: 

Date  of Test: 

Test Location 

C. E. Robertson 
Army Engineering Systems 
Bell Helicopter Company 

Äu). IM^ £L^ 
G. McLeod, DER SW-2bJ 
Fatigue Evaluation Group 
Bell Helicopter Company 

September 25, 1970 to January 15, 1971, 

Mechanical Laboratory 
Bell Helicopter Company 
Fort Worth, Texas 
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FIG. 1

206-010-105-3 MAIN ROTOR RETENTION STRAP TEST SPECIMEN
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FIG. 2

206-0L0-L23-1 MAIN ROTOR STRAP RETAINING 
PIN TEST SPECIMEN

The photograph shows the retaining pin specimen, S/N 
Ql-2289, after completing 13,400 start-stop cycles sub­
sequent to 107 twist cycles. The arrows enclose the 
typical areas of fretting.



R. Amancharla
EU- HELJCOF>TEI9 . oWMin

CHfCKfD J. K. Sen

MODtiOH-SSA/ y/tct 21
206A-L

IM 206-098-164___

“2 435lnchesDlA.

157

FIG. 3

206-010-155-7 MAIN ROTOR RETENTION STRAP 
FITTING TEST SPECIMEN
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34097
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206HA86-L MAIN ROTOR RETENTION STRAP FITTING
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FIG. 5

206-0L0-L69-1 BOLT USED AS A SUPPORTING '’\RT
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FIG. 6
TEST SETUP FOR THE FATIGUE TEST OF THE MAIN ROTOR RETENTION 

COMPONENTS USED ON MODEL 206A-1/0H-58A HELICOPTER
Arrows indicate:
1. Housing for electric motor with eccentric drive
2. Test machine frame
3. Housing for retention fitting (2 required)
4. Dummy grip tang housing (2 required)
5. Center slide with clevis end lever
6. Splined shaft to allow axial movement while reacting 

the applied torsion
7. Eccentric-driven push rod
8. Cycle counter, with 100:1 speed reducer, for measuring 

oscillatory twist cycles
9. Hydraulic cylinder 

10. Elastic shock cord.

Fig. 7 shows detail B-B.
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FIG. 7

DETAILS OF TEST INSTALLATION OF THE MAIN 
ROTOR RETENTION COMPONENTS USED ON 
MODEL 206A-L/OH-58A HELICOPTER

Arrows indicate:
L. Housing for the 206-0L0-I55-7 retention fitting 

Retention fitting, P/N 206-0I0-L55-7 
Retention strap, P/N 206-010-105-3 
Dummy grip housing
Strap retaining bolt, P/N 206-010-169-1 
Clamp holding the 206-010-123-1 strap retaining pin in 
place.

2.

3.

4.

5.

6.

This is detail B-B shown in Fig. 6.
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FIG. 8

DETAILS OF TEST SETUP SHOWING THE INSTALLATION 
OF THE 206HA86-L RETENTION FITTING

The test setup shown is the same as the setup shown in 
Fig. 7 except the 206-010-155-7 fitting is replaced by 
the 206HA86-1 fitting.

Arrows indicate:
1. Retention fitting, P/N 206HA86-1.

Q
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FIG. 9

TYPICAL DAMAGE OF THE 206-0L0-105-3 STRAP ASSEMBLY 
DUE TO THE TEST MACHINE (HYDRAULIC CYLINDER) FAILURE

Strap shown is specimen No. 3 after 20,292 cycles. Note 
the fretting of the faces of both the end spools. Arrows 
indicate the areas of damage due to buckling. Strap speci­
men No. 4 also had similar damage. The damage on strap 
specimens Nos. I and 2 was similar, but not as severe.
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FIG. II

TYPICAL CONDITION OF THE 206-0L0-L05-3 STRAP 
ASSEMBLY AFTER 72,326 START-STOP CYCLES

The -105-3 strap, S/N 6711, shown was used with 206HA86-1 
fitting, ML-4. Arrows indicate the damage at the inboard end 
due to failure of the mating strap fitting shown in Fig. 15.
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FIG. 12

FAILURE OF THE 206-0L0-L23-L RETAINING PIN,
S/N QL-2382 USED WITH STRAP SPECIMEN NO. 2

Failure was noted during inspection after 34,568 start-stop 
cycles.
Arrows indicate:
1. Areas of severe fretting
2. Fatigue crack
3. Fatigue origins at areas of severe fretting
4. Area of static failure.
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SECTION A-A 
FIG. 13

TYPICAL FAILURE OF THE 206-010-155-7 FITTING

The specimen shown, S/N JIl-2088, was used with strap 
specimen No. 2. Fatigue cracks were discovered during 
inspection after 13,906 start-stop cycles. The cross- 
hatched area shown in the lower photograph denotes static 
failure. See Fig. 3 for overall view of the fitting.
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FIG, 14

TYPICAL CONDITION OF THE 206HA86-L FITTING 
AFTER 14,380 START-STOP CYCLES

Arrows indicate:
L. Typical location of fatigue cracks for Specimen ML-3 

used in Set No. 7.
2. Areas of minor fretting

The fitting shown, ML-I, was used with strap specimen No. 5. 
Fig. 16 shows the details of the failure of specimen ML-3 
used with strap specimen No. 7.
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Outboard i

FAILURE OF THE 206HA86-L FITTING, S/N ML-4, 
AFTER 72,326 START-STOP CYCLES

Arrows indicate:
1. 206HA86-L fitting
2. Dummy grip assembly.

The fitting was used in set No. 8. 
in Fig. 16.

Section C-C is shown
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FIG. 16

DCTAILS OF FAILURES OF THE 206HA86-1 FITTINGS,
S/N ML-3 AND ML-‘+

Top photograph, shows failure details of fitting ML-3.
Bottom photograph shows View C-C of fitting ML-4 shown in 
Fig. 15. The crosshatched areas indicate the static tailure 
during the test or the metallurgical examination. The 
straight section lines indicate the areas saw cut <iuring 
metallurgical examination.. . . . . . . . . . . . . . . . . . .
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