
 

 

Some Facts About James Webb Space Telescope 

CONCLUSIONS Test Results – Change of Mass 
•  Mode of wear in VRR was attributed to adhesion between the rolling 

surfaces of all materials tested. 
•  Evidence of strong adhesion was seen between 440C and Ti-6Al-4V 

but there were no debris during 25,000 cycles. 
•  For 440F and Ti-6Al-4V pair of rollers with  misalignment angle of 

-1.4°, large amounts of debris were found within 50,000 cycles, for 
both anodized and uncoated surfaces. 

•  With Zero misalignment angle, there were no debris even beyond 
180,000 cycles. 

•  XRF analysis provided conclusive evidence that material transfer is a 
two-direction phenomenon; with iron peak found on titanium and 
titanium peak on steel. 

•  Although material transfer is a two directional phenomena, 
preliminary tests consistently indicated net mass gained by titanium 
alloy rollers and net mass loss from the steel rollers. 

•  From this work it is clear that misalignment angle has significant 
effect on number of cycles required for wear and debris formation. 

•  The James Webb Space Telescope (JWST) is an orbiting lab capable of 
observing infrared light from faint and very distant objects. 

•  JWST will complement and extend the discoveries of the Hubble Space 
Telescope, with longer wavelength and greater sensitivity. 

•  JWST can look much closer to the beginning of the time, hunt for 
unresolved formation of first galaxies, and look inside dust clouds 
where stars and planetary systems are forming today. 

•  It can search for galaxies formed after the Big Bang and determine 
how they evolved from inception till now. 

•  It can observe the formation of planetary systems, measure their 
physical and chemical properties, and look for life in those systems. 

•  It is equipped with a Mid Infrared Instrument, Fine Guidance System, 
light weight optics, folding segment mirrors and deployable sunshield. 

•  The primary mirror made of beryllium has a diameter of ~6.5 m (21.3 
ft), mass of 705 kg, clear aperture of 25 m2, and focal length of 131.4 m 
(431.1 ft). 

•  It has a total of 18 primary mirror segments with an optical resolution 
of ~0.1 arc seconds, and covers a wavelength of 0.6 to 28 microns. 

•  It has Near Infrared Camera and Spectrograph, coupled with 
cryogenic actuators, and Micro Shutter Assembly sub-system. 

•  In the vicinity of two orbiting masses there are five equilibrium points 
called “Lagrange Points”. 

•  Of the five Lagrange points, three of them (L1, L2, L3) are unstable while 
the other two (L4, L5) are stable. The Lagrange Points for the sun and 
earth system are shown in the figure given below (left). 

•  JWST will be located at L2 location shown in the figure given below.  

Location of JWST in our Solar System 

GRC Vacuum Roller Rig 

Wear Debris from Test #3 After 75,935 Revolutions  Completed and on going Vacuum Roller Rig Tests 

Micro Shutter Assembly 
Translator Mechanism 

Problem Statement and Objective 
The micro shutter sub-system was inspected 

after completion of 2x life (96,000) cycles at 
30°K. Upon disassembly loose debris were 
found near the wear track that prompted this 
assessment. The rollers and anodized surface 
of  the base plate and cover plate showed 
varying degree of wear along contact paths. 

The objective of this work is to investigate: 
•  Wear of 440F steel and anodized Ti-6Al-4V 

rollers. 
•  The number of cycles to generate wear debris 

during 2x life cycles. 
•  Influence of  roller misalignment angle on 

debris formation. 

Test 
No	   Upper Roller Lower Roller Misalign

ment 	  
Output 
Shaft	   Debris	  

 	   Material	   Condition	   Material	   Condition	   Angle 
(deg)	   (revs)	  

 	  

1	   *440C 
Crowned	  

Turned - 
Uncoated	  

Ti-6Al-4V 
Flat	  

Turned - 
Uncoated	   -1.4	   25,675 	   No	  

2	   *440F 
Crowned	  

Turned - 
Uncoated	  

Ti-6Al-4V 
Flat	  

Ground - 
Uncoated	   -1.4	   59,117 	   Yes	  

3	   *440F 
Crowned	  

Turned - 
Uncoated	  

Ti-6Al-4V 
Flat	  

Turned - 
Anodized	   -1.4	   75,935 	   Yes	  

4	   *440F 
Crowned	  

Turned - 
Uncoated	  

Ti-6Al-4V 
Flat	  

Turned - 
Anodized	   0	   180,000+	   Not yet	  

Common to All Tests 
•  Targeted Speed ≈ 15 rpm, Normal Load ≈ 30 lbf, Vacuum ≈ 2-3 x10-7 

Before	   A(er	   Weight	   Unaccou
nted	  

Wt	  
(gms)	  

Wt	  
(gms)	  

Gain/Loss	  
(gms)	  

Debris	  
(gms)	  

Debris	  
(gms)	  

Test1 *440C 
Crowned 

Turned - 
Uncoated 58.7774 58.7720 (0.0054) No 

Debris  0.0005  

Ti-6Al-4V 
Flat 

Turned - 
Uncoated 33.8616 33.8665 0.0049      

Test2 *440F 
Crowned 

Turned - 
Uncoated 57.6244 57.4986 (0.1258) 0.0228 0.0049 

Ti-6Al-4V 
Flat 

Ground - 
Uncoated 33.7527 33.8508 0.0981      

Test3 *440F 
Crowned 

Turned - 
Uncoated 57.7348 57.5276 (0.2072) 0.0657 0.0065  

Ti-6Al-4V 
Flat 

Turned - 
Anodized 33.7982 33.9332 0.1350      

Test4 *440F 
Crowned 

Turned - 
Uncoated 57.7834         

Ti-6Al-4V 
Flat 

Turned - 
Anodized 33.8272         

Test1  Ended After 
26,111 cycles 

Test 2 After 
50,695 cycles 

Test 3 After 
50,939 cycles 

Test 4  After 
50,505 cycles 

Test #2 
Titanium Peak 
on 440F Roller 

Test #2  
Iron Peak on Titanium  

Alloy Roller 


