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1 INTRODUCTION  

This document describes the procedure for integration of AMS Tracker Radiators (including tracker 

rods) Structural Test Article (STA) onto the Unique Support Structure (USS) which is in the PSS 

already.  

 

Figure 1-1 RAM Tracker Radiator STA (similar for Wake Tracker STA) 

In the pre-integration/removal of Tracker Radiators STA, which was described in TCS STA Online 

Integration Procedure (Date: Feb08, 2007), the location of tracker Radiator brackets to USS has been 

confirmed, and their brackets bolts are torqued and the brackets remained on the USS. So for the 

integration described below is actually the integration of Tracker Radiators/Rods STA onto their 

brackets.  

2 INTEGRATION PROCEDURE 
2.1 GENERAL CONDITIONS 

Before the online integration of Tracker Radiators STA,  

 USS is supposed to be in the right position (in the PSS). 

 Crane hook is supposed to be high enough to lift the Tracker radiator panel above PSS.  

 Scaffolds are supposed to be available for the integration. 

 All the condenser plates, brackets and rods are assembled to the Tracker radiator panel before 

the on-line integration phase.  
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2.2 INTEGRATION PROCEDURE FOR TRACKER RADIATORS STA  

Both Ram and Wake TRACKER Radiator STA show the same integration issues, therefore this file makes no distinction between these two. The same 
procedure described in this section applies for both. 
 

Verification Steps Operation Description Schematics  Remarks 

TECH TECH 

2.2.01 

Check the Tracker Radiator again to make sure 
that all the components (including rods, brackets, 
bolts, screws, helicoils etc.) are well connected 
and in good position.  

 
Figure 2-1 Tracker Radiator STA with rods and brackets  

All the brackets 
from tracker 
radiator to USS 
have already been 
installed onto the 
USS and the 
torque (both 
running and final 
torque have been 
measured and 
recorded as well.) 

  

2.2.02 

Move the tracker radiator (assembled with rods 
and brackets) from the storage area to the clean 
room.  

Tools or components needed: 

Air cushion 

Crane  

 
                             
          Assembly area                       Clean room 

             
 
 
 
 

Figure 2-2 move the tracker to the clean room 
 

The USS with the 
brackets is 
supposed in right 
position already 
and the scaffolds 
are already in 
position.   
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2.2.03 

Lift the assembled tracker radiator by crane or 
hands and put on top of USS carefully.  

Tools or components needed:  

Scaffold  

Crane  

Slings 

ladders 

 

 

 
 

                              
 
 
                           
 
 
 
                                           
                                         
 
 
 
   
 
 
 
 
 
 

Figure 2-3 Put the Tracker Radiator STA on top of USS 
 

During this 
installation, the 
USS + Vacuum 
Case (STA) should 
be well protected. 
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2.2.04 

Install the bolts, connect the bracket between 
Main Radiators and Tracker Radiator; 

Connect the Tracker Radiator/Tracker rods to the 
brackets which have been installed onto USS 
already. 

Put the bolts in position and partially load them. 

Install the bolts with the self-locked nuts, 
tightened all them until contact to the both side 
of the brackets; record the torque.  

Torque the bolts between tracker radiator and 
main Radiator into the required range (see 
Annex 1) and record them. 

 

Tools or components needed:  
Screwdrivers, torque wrenches, 
Wrenches, Ladders. 
BOLT NAS6305U16 16 

NUT NAS1291C5M 16 

WASHER NAS1587-5 16 

WASHER NAS1587-5C 16 

Bolt NAS1351N3-10 4 

Float nut MS2106013 

Rivet MS20426AD3-4A 

 

  
a) Bracket between tracker radiator and Main Radiator 

 

 
b) Upper brackets between Tracker radiator and USS 

 

 
c) Lower brackets between Tracker radiator and USS  

 
Figure 2-4 connection the tracker radiator to main radiator /USS 
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2.2.05 

Clean up the radiator and floor.  

Remove all tools. 

 

Tools or components needed:  

Alcohol 

Cleaning tools 

Compress air 

 

 
Figure 2-5 Assembled Ram Tracker STA with USS 

   

2.2.06 

Apply the same procedure for wake Tracker 
radiator STA. 

Complete the integration. 

 
Figure 2-6 Assembled Ram+Wake Tracker STA with USS 

   



AMS-02 
Doc. 

Name 
 Tracker Radiator STA Online 

Integration Procedure 

Date March 2007 

            

  
 

Tracker Radiator STA Online 
Integration Procedure Page 10 of  12 

 

All information contained in this document are property of Shandong University. All right reserved 
 

 

3 SUMMARY OF MECHANICAL GROUND SUPPORT EQUIPMENT (MGSE) NEEDED 
The current study foresees the use of the following items: 
 

 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Item  Provided by:  
Tools for fixation of brackets (e.g. screwdrivers, wrenches, torque wrenches, latex 
gloves, drill, Isopropyl alcohol etc.) 

SDU/CERN 

Soft protection (for USS) NASA 

Air cushions with pressure system CERN 

Tables CERN 

Scaffolding to access the USS AMS 

Lamps, flashlight NASA/CERN 

Cleaning tools, compressed air NASA/CERN 



'dulc t t ,z-t .  turquc I 'aI l o

Bolt type
Range of running torque according

to Helicoil Data Sheet (N.m)
Range of torque according

to FEMAnalysis (N.m)
Final Torque Range (N.m)

#10-32 [0.22, 1.35J [s.t-6.2]
[5. I +Tac,run ning*, 6.2+

Tac,running]

slt6-28 [0.8' 6.81 l l l .3 ,  15.81 [ 1.3+Tac,running*, I 5.8+

Tac,running]
*Tac,running is the measured running torque

ANNEX 2. TORQUE RECORDS FOR BRACKETS/RODS ON TRACKER RADIATORS

TableA2-1. Tr lied for bolts of brackets/rods on tracker radiator.
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Fig.Al.l. Ram side

Fig.Al..2- Wake side

. I shows the bolts number for ram side Tracker brackets between tracker radiator and main radiator.

Bolts # Running Torque Ok/Not Final Torque
Range of Final Torque
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radiator

brackets between tracker radiator and main radiator

. 2 shows the bolts number forWAKE side Tracker brackets between tracker radiator and main radrator.
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