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I N T R O D U C T I O H  

Static structural  t e s t s  were per- 
formed on the Apollo - LEM docking probe and drogue 
assemblies t o  ultimate loads for conditions impose& 
subsequent t o  capture latch. These t e s t s  were 
conducted during February 1967. 

The t e s t s  were conducted by the 
Structures Test Group of Laboratories and Test a t  
the Space and Information Spsteaur Division of North 
American Aviation, Incorporated, DoMey, California. 

The t e s t s  were performed i n  accord- 
ance with TR 332077, written by the Apollo Engineering 
Structures ~roup,  t o  cer t i fg  the SIC 101 structural  
systcm as required by Certification Test Requirements 
(c!I'R 023332077). This report i s  the f i n s l  t e s t  report 
as required by Exhibit I, paragraph 5.5.12 of Contract 
HAS9-150. 



III. TEST S= (continued) 

The t e s t  a r t i c l e s  were an Apollo - LEU docking probe 
assapbly, (~36-575101-101), ficnn spacecraft 25-2, and an Apollo - LEM 
docking drogue assembly, (~28-575201) S e r i a l  Number 06362 YAT 5606. 

11. TEST COFIDITIONS 

The f i v e  t e s t  conditions presented i n  Table 1 
subjected t h e  Apollo - LEM docking probe and drogue assemblies t o  
t h e  subsequent-to-capture-latch maximum design loads. Temperature 
correction factors  were included i n  determining t h e  applied-at-room 
temperature s t a t i c  t e s t  loads. 

The probe assembly was mounted t o  a V36-316050 
Apollo Command Module docking ring. The probe piston s troke was 
adjusted and fixed according t o  t h e  adjustment procedure of TR 332077, 
Reference ( a ) ,  t o  a length 0.75 inch l e s s  than t h e  f u l l y  extended 
position. The probe orientat ion and instrumented component ident i -  
f i ca t ion  are shown i n  Figure 1. The docking r ing  was bolted t o  an 
octagonal back-up f ix ture  through which t h e  t e s t  loads were applied. 
This f ix ture  could be rotated 180 degrees t o  put e i ther  one pitch 
arm i n  contact with t h e  drogue, Figure 2, or two pi tch arms i n  
contact, Figure 3. Figures 4, 5 and 6 show t h e  s t r a i n  gage locations 
on the  probe elements. Figure 7 shows deflect ion measurements taken 
on t h e  probe. 

The drogue assembly was mounted i n  a t e s t  f ix ture  
equipped with s i x  simulated LEM interface f i t t i n g s .  The s i x  f i t t i n g s  
permitted the  drogue t o  be rotated i n  60 degree increments r e l a t i v e  
t o  t h e  probe, i .e., t h e  Apollo C/M "X" axis .  Figures 8 and 9 show 
the  drogue i n  t h e  two positions required f o r  t h i s  s e r i e s  of t e s t s .  
Figures 10 and ll show the  s t r a i n  gage locations on t h e  drogue, and 
Figure 12 shows how deflect ion measurements were taken a t  t h e  drogue 
support f i t t i n g s .  

Figure 13 i s  a t y p i c a l  view of t h e  loading arrange- 
ment used f o r  Test Conditions I through IV.  Note t h e  two horizontal  
load cylinders a t  t h e  top  (one a t  e i t h e r  s ide  of t h e  docking r ing)  
and one a t  t h e  bottam. Figure 14 shows how these cylinders were 
loaded t o  apply t h e  combined a x i a l  load and moment. 'Pfie shear load 
wgfi.divided between two cylinders, one on e i ther  s ide  a t  Sta. 107..29, 
and t h e  f i v e  cylinders loaded lbgnsews of arr Edison Load ~hsihxainer. 
Figure 15 shows t h e  loading arrangement fo r  t h e  T. C. V. I n  t h i s  
instance, two cylinders were equally loaded t o  apply ha l f  of t h e  
required tension load. The probe was f u l l y  retracted and t h e  manual 
l a tch  engaged. The cable and pulley arrangement was used i n  all 
t e s t s  t o  balance t h e  dead weight of t h e  probe, docking r i n g  and 
backup structure.  

A l l  channels of instrumentation were e l a c t r l c a l l y  
connected t o  a 100-channel recorder. The d i a l  indicators  shown i n  
Figure 12 were manualb read and recorded. 

IV.  TEST PROCEDURB 

The t e s t  conditions were conducted I n  t h e  order I, 
111, 11, I V ,  V. Test Conditions I and 11, with one pi tch arm i n  
contact with t h e  drogue, Figures 2 and 8, had t h e  same mechanical 
setup. Test Condition I vas performed first, with t h e  loads applied 
i n  t en  percent increments t o  130 and f i v e  percent increments from 
135 t o  150. Test Condition I11 was then i n i t i a t e d  by switching t h e  
loading cylinder pressure l i n e s  t o  a second s e t  of pre-calibrated 
channels on t h e  Edison uni t ,  and t h e  loading folloved, using t h e  
same increments. 

The changeever t o  s e t  up f o r  Csnditions I1 and IV 
required ro ta t ing  t h e  probe and i t s  backup s t ruc ture  180 degrees 
t o  put two pi tch arms i n  contact with t h e  drogue, Figure 3. The 
drogue was rotated 6@ degrees t o  t h e  posi t ion of Figure 9. Test 
Condition I1 was then performed, using 20 percent increments t o  lw, 
t e n  percent increments t o  130 and f i v e  percent t o  150 percent. 
Test Condition I V  followed, using t h e  same loads and increments a s  
Test Condition 111. 

SID 67-317 
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IV. T&ST PROCHXrT(E (continued) 

After the completion of Test Condition IV,  a 
second changeover was made t o  the Test Condition V configuration 
of Figure 15. Test Condition V was then performed, applying the 
axia l  tension load i n  20 percent increments t o  100, ten percent 
increments t o  130 and f ive  percent increments t o  150 percent. 

V. TEST RESULTS 

The required t e s t  data are presented graphically 
as  Appendix A. Visual i n spc t ion  of the t e s t  a r t ic les  and review 
of the t e s t  data indicate tha t  the probe and drogue sustained 
1Mt load (100 percent), ultimate load (135 percent), and over- 
tas te  t o  150 percent with no indications of yielding or failure. 

Lrrs 

VI. CoBCwSIom 

The t e s t  vas performed in  accordance with TR 332077, 
Reference (a). The applied t e s t  loads were current and satisfactoT.Y. 

Because the t e s t  a r t i c l e  sustained 100 percent of 
ultimate load without failure, the t e s t  sat isf ied the requirements 
se t  forth in  CTR 02332077, and i n  conjunction with the satisfactory 
cmpletion of t e s t  requirements s e t  forth i n  Cm's 02332014 
(SID 67-99) and cm 02332015 (SID 67-3181, completes the cert if icat ion 
of the probe and drogue. TZlerefore, the f l i gh t  constraints against 
the related structures of Spacecraft 101 and subsequent Block I1 
spacecraft w i l l  be removed. 
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B y r e  10 

I&xltTIot?s ow DROGUE 
' 1. For rosette type gages: 

IL c o d d  gages ere on outside face sheet 

s; OLcoded gages are back to  beck. @ @ @ On inside face sheet. 
2. See Figure 11 for  axial gage sections 
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