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The auxiliary equipment technical project for 6 rnctcr module
assembly has been presented by us on April, 1995 ATLAS-Week.

At this moment the fully completed working project is prepared.
At 10-th August, 1995 the eps and igs forms shop-drawings are
placed on the cadd-disk. The working project differs from the tech-
nical one by more detailed v/ork over of all the assembly units and
details of tooling.

Tooling for module assembly consists of the base, face brackets
and horizontal platforms with rails (Fig.'s 1, 2, 3).

The base (Fig. 4) is welded using I-beams 240 mm in height,
two structural channels 140 mm in height and stiffening ribs 6 mm
thick, and support plates 20 mm thick. After welding, the base
has to be annealed to remove the internal stresses. The bottom
and top supporting surfaces of the plates are milled. The center
top support plates have 27 mm diameter holes used to attach to
the girder when the module is assembled. The outer top support
plates have 18 mm diameter holes to fix the face brackets.

The face brackets (Fig.'s 5, 6) are manufactured from 10 4- 30
mm thick plates welded together; they have to be annealed after
welding.

The datum surfaces of the brackets are machined. The allowed
nonperpendicularity of these surfaces is 0.12 mm.

The left face bracket (Fig.'s 1, 2) is installed against the girder.
The right face bracket is installed with 40 mm clearance. This
positioning of the bracket is suitable for installing the final, 19-th,
submodule. The right face bracket (Fig. 6) uses M12 bolts (two
bolts are on the top and two one's on the bottom) for adjusting
the submodule along Z-axis.

Left and right face brackets have 22 holes in the middle of vertical
wall to allow the possibility for inserting 8 mm diameter studs (tu-
bes) into the module without moving the brackets.

The horizontal platforms (Fig.'s 7, 8) are attached to the side
surfaces of the brackets. These platforms are welded using struc-
tural channels 120 mm in height. The surfaces of these platforms
are covered with checkered steel plates. These platform edges have
brackets for attaching to the face brackets.
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2. Arc welding.
3. Coaling: Ught-grey encmet.
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Lead 65mm 114 Horizontal platform

NOTE:
1. Oiled thread.
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The platform external sides have the rails (Fig.'3 9, 10) for per-
sonal safety when module assembling.

The platform,! are supported at their center with columns
(Fjg. 11). The platform supports have special bolts (Fig. 12) for
adjusting the </>-augle of the submodnJe's position. The position of
these bolts (Fig. 2) is adjacent to the center of each submcdule.

The platforms are used as supporting ars-a by the assembly per-
sonnel.

Annealing of these platforms after welding is not required.
The weight of tooling is about 4 tons.
The module assembly technology r/ith the use of the tooling was

in details described by us in TILECAL-NO-52 (May 26, 1995).
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IlpHHHMaeTca nowiHCKa na npenpHHTu, coo6meHHfl O6i>e,anHeHHoro HHCTHTyra
anepHbix HccjicHOBaHUH H «KpaTKne cooGujeiniH ORHH».

YcTaHOBnena cncayiouian CTOiiMocTb noarmcKH na 12 MccsmeB Ha
OHflH, BKJiioMaa nepecbWKy, no OTfl&nbHWM TCMaTHiecKHM KaTeropiMM:

HHACKC TeMaTHKa

1. 3KcnepHMeHTanbHaa (pH3HKa BWCOKHX 3Heprnii

2. TeopeTHMecKaa cpH3HKa BHCOKHX 3neprHfi

3. SKcnepHMeHTajibnaa HefiTpoHHaa cpH3HKa

4. TeopeTHHecKaa tpH3Hxa HH3KHX aHcpniH

5. MaTeMaTHKa

6. HnepHaa cneKrpocKonHH H paanoxHMiifl

7 . <DH3HKa TflXejIblX HOHOB

8. KpHoreHHKa

9 . YcKOpHTejIH

10. ABTOMaTH3auHa o6pa6oTKH sKcnepHMCHTanbiibix aannwx

11 . BuHHCJiHTejibHan MaTeMaTHKa H TexHHKa

12. XHMHH

13. TexHHKa tpH3HHecKoro SKcncpHMeHTa

14. HccjieAOBaHHfl TBepAux Ten H XHAKOCTCH aaepnbiMH MeTOA

15. 3KcnepnMeHTanbHaa (pH3HKa aaepubix peaxmiH

npH HH3KHX SHCprHSiX

16 . Jj03HMeTpHH H CpH3HKa 3aiKHTbl

17. TeopHfl KOHAeHCHpoBaHHoro cocTOflHiw

H MeTOAOB q>^.iAaMeHTanbHbix (pH3HHecKHx HccneAOBaHHH

B CMC5KI1L1X 06jiaCTflX HayKH H TeXHHKH

19. BHOcpH3ii:<a

«KpaTKHe coo6iueHHa O R 3 H » (5—6 BwnycKOB)

L^ena noAnHCKH

Ha n>A

22600 p.

59200 p.

7800 p.

23400 p.
14800 p.

12000 p.
2200 p.

1400 p.

12200 p.

12200 p.

14300 p.
1200 p.

21300 p.
aMH 7200 p.

2600 p.

2200 p.

12200 p.

1800 p.

1800 p.
15000 p.

IIojtnHCKa MOXCT 6biTb ocpopMJieiia c Jiio6oro Mecaua rofla.
OpraHH3auHHM H jinuaM, 3anHTepecoBaHHbiM B nojiyneHHH H3flaHHH OUflH,

cneayeT nepesecTH (HJIH orapaBHTb no nome) Heo6xoflHMyro cyMMy Ha pacieTHufi
000608905 fly6HeHCKoro Qmnuana MMKB, r.fly6Ha MOCKOBCKOH o6^acTH,

A. 141980 M O O 211844, yKa3aB: «3a no«nHCKy Ha H3aaHna OH51H».
Bo H36exaHHe neflopa3yMenHH HeoGxoAHMO yBeflOMHTb H3AaTejii>CKHH OTA&H O

npoH3Be«eHHofl onnaTe H BepHyrb «KapTo<iKy nonriHC4HKa», OTMCTHB B Hefl HOMepa
H na3BaHH!i TCMaTHHecKHx KaTeropHH, Ha KOTopbie ocpopMJweTCS noAnHcxa, no
aApecy:

141980 r. fly6Ha MOCKOBCKOH O6JI.

yji.)KojiHO Kiopu, 6
OHflH,
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KoHCTpyKUHH npncnoco6/iennH WM cfiopKH Monynx 6appe;iH
aapoiiHoro KajiopHMeTpa ycranoBKH ATLAS

oimcaime paSonero upoeKTa npncnoco6^ennfl ana c6opicn
aflpomioro KanopHMeTpa ycTaiioBKH ATLAS.

Pa6oTa "Bbinojineiia B Jla6opaiopiin Hjicpiibix npoGjiesi OHHH.

CooGmcmic OGi.cjuinenFioro iiHcriiTyra Haepuwx HcaiieuoBamiii. fly6na, 1995

Budagov J. et al. E13-95-467
ATLAS Barrel Hadron Calorimeter: Tooling Design Description
for Module Assembly

Here We present the working project of tooling for module assembly.

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

Communication of the Joint Institute for Nuclear Research. Dubna, 1995
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