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1 INTRODUCTION 

Following the ATLAS TILECAL group decision, a group of designers from the 
Laboratory Nuclear Problems (LNP) has presented for the ATLAS TILECAL 
meeting the design of Barrel Module assembly tooling ([1],[2],[3]). 

The tooling is designed with a view to it being used as universal equipment 
at JINR (Russia), ANL (USA) and Barcelona University. 

As the Laboratory of Nuclear Problems is a manufacturing organization, 
the_ design of the tooling was adapted to the local manufactory technical pos­
sibility. 

The central idea of the tooling design ( and use) that we are oriented on 
use of the large boring mill with ¢ 6 m rotary table at LNP's machine shop. 
We consider the rotary table standard equipment set as ASSEMBLY FLOOR 
and as BASEMENT to plan assembly tooling on. 

Besides, building 105 (where. there i; the boring mill) has sufficient. free 
room and suitable conditions for the assembly and temporary storage of the 
finished submodules. Building 105 has a crane rated at 70 tons. It provides a 
possibility of performing the manipulations with the finished modules weighing 
as much as 20 tons. 

2 THE TOOLING DESIGN DESCRIPTION 
FOR MODULE ASSEMBLY 

The tooling for the module assembly consists of a base, .left and right face 
brackets, two horizontal platforms with rails, six columns and 38 adjustable 
supports. 

The leading idea of JINR's assembly procedure is that the rotary table of 
the Czech boring mill is used as the base for the tooling. The diameter of the 
rotary table is 6 meters, but its length required for installing the tooling is 
7.55 m. Therefore two beams with overall dimensions 440 x 500 x 3500 mm3 

of each beam are mounted along the diameter of the rotary table. The beams 
are mounted with a gap of 550 mm. The beams are ready-made and are part 
of the standard set of the boring mill. 

Since the beams are narrower, than the module, ten transverse plates with 
clamps for the girder are established ~n the beams. The plates dimensions are 
50 x 60 x 600 mm3

• '. Each of these plates has two supports 58 mm in height. 
The girc:l,er is mounted on these supports. Two of these supports are wider 
than the others and are on one side of the of the longitudinal symmetry axis of 
the tooling; they serve for centering the girder with respect to the longitudinal 
axis. During assembling t~~-gir:-?~t,JBll!lt"be.fixed,on.JJ,ie supports. 
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At the opposite ends of the beams there are established a left and right 
end face brackets. The left face brackets is established immediately against 
the girder, while the right face brackets has a gap of 40 mm. The face brackets 
are fixed with bolts to the respective transverse plates on the beam. 

Horizontal platforms with rails are fixed on both sides of the face brackets. 
For enhancing their stability, the platforms are supported by three external 
columns each. 

Each platform has 19 adjustable supports established on it. These sup­
ports serve for adjusting the position of the submodules with respect to the 
angle cp . 

The design of the horizontal platforms, rails, _and adjustable supports is 
not changed. The above described option of the tooling design for the ATLAS 
Module Assembly intends to use the module assembly technology described in 
TILICAL-NOTE-52 in its fu~l volume and without any changes. 

7 



References 

[l] J. Budagov, Y. Kulchitsky, A. Lebedev at al., ATLAS Barrel Ha<lron 
Calorimeter Module Design, JINR preprint El3-95-20, JINR, Dubna, 
1995. 

[2] J. Budagov, Y. Kulchitsky, A. Lebedev at al., ATLAS Barrel Hadron 
Calorimeter: Assembling Device and Module Assembling Technology De­
sign 'Description, JINR preprint El3-95-254, JINR, Dubna, 1995. _ 

[3] J. Budagov, Y. Kulchitsky, A. Lebedev at al., ATLAS Barrel Hadron 
Calorimeter: Module Assembly and Tooling Design Description, ATLAS 
inretnal note, TILE-CAL-NO 52, CERN, Geneva, 1995. 

Received by Publishing Department 
on March 3, 1996. 

8 

II 

Eynaros IO.A II np. . E13-96~78 
Anpo1111b1i-i Kanop11MeTp ycrn110BKlf ATLAS: 
ormcaime Ko11cTpyKm111 np11cnoco611e!IIIH .U.flH c6opK11 Mony1151 

Ope.ucrnBJJe110 neTanb11oe 01111caii11e KOHCTpy~mm np;1c11oco6ne111rn WIH c6opK11 
' 

1 Mo.uy.nH 6appen~ a.upommro KanopmteTpa ycrn110BKI\ ATLAS. , 
TaK KaK oprauinaTOpo~i pa6oT no i1.JroTOBJ1e1111m :noro i1p11c11oco6;ie111rn 

nmrneTCH Jla6opaTOp1rn n.uepHblX npo611eM Ol15H1, TO B 11pouecce pa3pa6oTKII 11a~111 
6b1J1{1 y•1Tellbl uawu npm13B0JlCTBeimble B03MO)KII0CTII. B LJaCTIIOCTII, np11 KOIICTpy­

"11posa111111 11p11c11oco6J1e111rn MbI op11e11rnposa;111cb mi 11c110HbJosai111e, 6onbworo 
Kapycenb11oro ~rn11Ka c 11nai1waii6oii .u11aMeTp!)M 6 M B Ka•1ecrne: cpy11naMe11Ta 
II OCIIOBa!IIISI_ .!lJJSI ero MOIITllpOBamrn. ,, 

Pa6orn B1>111om1e11a s Jla60P,aTOp1111 H~ep11b1x np_o6;1eM 0115111: 

npcnpll!IT Q61,cmme1111oro UIICTIITyra ~JlepllblX IICC-1CJlOBa1111ii, ny611a, 1996. 

Budagov J. et al. , El3-96:78 
ATLAS Barrel.Hadron Calorimeter: .. 
Tooling Design Description for Module Assembly (Duona Variant), 

. r . 

, , The detailed description of the tooling design for ATLAS barrel hadron module 
· assembly is presented. - · · , 

As the Laboratory of Nuclear Problems is a manufacturing organization, 
the design of the tooling was adapted to the local manufactor)'. technical possibility! 
Designing the tooling we are_ oriented on use of the_ large boring mill with 0 6m 
rotary table at LNP's machine shop as.ASSEMBLY FLOOR' and as BASEMENT 
for the tooling assembly. , 

I ' • ' \. • • 

The investigation has been performed at the Laboratory of Nuclear Problems, 
JINR. -- ' 

,' 

, Preprint.of the Joint Insli\u;~ for N~clcar Resca;ch. Dubna. 1996 


