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1.0 PREFACE

This report consists of data substantiating the structural intege-
rity of the nose landing gear assembly and the trunnion pins re-

quired for attachment to the airplane.

This assembly is for the Ryan Aeronautical Corporation, San
Diego, Ryan XV5A Alrplane. The basic landing and tax{ loads
are obtalnc< from Ryan (basic loads) report dated October 10,

1962 hereafter noted as reference (1) in this stress analysis.

,"‘ All loads are considered as limit and proper conversion to ul-

i

\
timate loads have bcen made,
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4.0 MINIMUM MARGINS OF SAFETY ;4'
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This report includes an analysis of the XV5A Nose Landing Gear Assembly

major components. These components and their material and heat treat con-

dition are as follows:

Components

1511L103
1511L.104
15111108
1511L121
15£1L123
1511L124
1511L.125
1511L126
1511L127
1511L129
1511L.130
1511L134
15111135
1511L136
1511L137
1511L146

|

Inner Cylinder
Cylinder

Tzrunnion Pin
Boar!‘.ng Aliapter
Cam-Lower

Piston Head
Pin-Metering
Orifice Support Tube
Gland Nut

Support

Axle

Pin (Torque Link)
Torqus Link-Upper
Torque Link-Lower
,Ba.ll‘-Apex

Pin-Drag Brace

AEVISED OATE
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5.0 DISCUSSION
Ultimate
Material H. T. Condition
AMS6427 (4330 Mod.) 220/240 KSI1
(Hand
7079T6 Alum. Alloy 71 KSI Forging)
4140 Steel 180/200 KSI
2024T4 Alum. Alloy 70 KSI
7075T6 Alum. Alloy 80 KSI
7075T6 Alum. Alloy 80 KSI
2024T4 Alum. Alloy 70 KsI
2024T4 Alum. Alloy 70 KSI
2024T4 Alum. Alloy 70 KSI
2024 T4 Alum. Alloy 62 KSI
4340 Steel 180/200 KSI
R
' 4140 Steel 180/200 KsI
2014T6 Alum. Alloy 64 KSI
2014T6 Alum. Alloy 64 KS1
17-4PH Steel 180/200 KsI
4140 Steel 180/200 KSI
NOSE GEAR XV5A 15110
Ryan l
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5.0 DISCUSSION (con't) p
Ultimate
Components Matesrial H. T. Gondition
. Wi DLy
"1511L201 Drag Brace-Lower . 7075T6 Alum. Alloy 80 KSI AT
1511L202 Drag Brace-Upper 7075T6 Alum. Alloy 80 KSI K
" 1511L203 Crossbeam 7075T6é Alum. Alloy 77 KSI
15/1L204 Pin-Trunnien 7075T6 Alum. Alloy  7TTKSI '
15111220 Bolt«Ckossbeam 7075T6 Alum. Alloy 77 Ksl
15]1L302 Piston 4140 Steel 125/ 150 KSI o
. ‘ . i . \ }-" j" 1
15111303 Cylinder Assembly 202474 Alum. Alloy 62 XSt 2
1511L304 Bearing 2024T4 Alum., Alloy 62 Ks8I ’ .
1511L305 Nut 2024T4 Alum. Alloy 62 KSI f
. é
i :
/’:\\ ] s ”j
LN ,‘ ~.-"." ':
i
+ |
¥
{ 1
;
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5.0 DISCUSSION (con't)

Secondary bending due to strut deflection is included in the analysis of

the cylinder and inner cylinder (also known as the piston). The effect of
strut deflection is also included in the attach point reactions. The deflect-
jon was taken in the direction of the load for each critical coadition with

gear at F.E. ~1.6 and F.E. -5.3. Loads were taken from Ryan Report

- dated 10 October 1962, and are listea in Tables III and IV of this report.

Conditions - Spin-up (Fwd.) 9200#, Springback (Fwd.) 9200#, and Turn-
ing (Fwd.) 12., 500#. are used for strut deflections. The calculated deflect-
ioa at the axle cen.terllne for Spin-up {Fwd.) 9200¢# is 1.23 in., Spring-
back (Fwd.) 9200# is -1, 144 in., and for Turning (Fwd.) 12,5004 is . 290
in. These deflections are utilized in determining the reaction loads on
the cylinder, piston, drag brace,crossbeam, and axle. These reaction

loads are determined by matrix system on pages 133 thru 149.

The minimum margins of safety for all of the nose landing major com-

ponents are listed on pages 13 thru 17.
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6.0 LIST OF STRESS SYMBOLS : RIS el
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