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The auxiliary cquipment technical project for 6 mcter 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 work over of all the assembly units and
details of tooling.

Tooling for module assembly consists of the base, face brackets
and horizontal platforins 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 min 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 + 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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The plattorm external sides have the rails (Fig.'s 9, 10) for peor-
sonal safety when module assembling,

The platiorms are supported at their center with columnrs
(Fg. 11). The platform supports have special bolts (Fig. 12) for
adjusting the ¢-angle of the submodnle’s pesition. The positicn of
these bolis (¥ig. 2) is adjacent to the center of each submcdule.

The platforins are used as supporting area by the assembly per-
sonunel. ‘

Annealing of these platforms after welding is not required.

The weight of tooling is about 4 tons.

The inodule assembly technology with the use of the tocling was
in details described by us in TILECAL-NO-52 (May 26, 1995).
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TIpuHUMaeTCs NOANKCKA Ha NpPenpUHTHI, coobiueHuss O6beaUHEeHHOro HHCTUTYTA
SIepHbIX MccicnoBanuii H «KpaTkue coobuiedus OHUSAU».

¥Ycranosnena cnepyiowas CTOMMOCTh MOMANHCKH Ha 12 MecsleB Ha HanaHug
OMSIH, sxuiouast NEpechUIKY, 10 OTAE/IBHBIM TECMAaTHUCCKHM KaTErOpHAM:

Hunexc Tematuka LleHa noanucku
Ha roll
1. DkcnepuMenTanbHas (H3HKa BBICOKHMX 3Hepruii 22600 p.
2. Teoperuueckas (hM3MKa BHICOKHMX IHEPIrHil . 59200 p.
3. DkcnepHMeHTanbHas HEHTPOHHAA (hU3MKa 7800 p.
4. Teopernueckas hu3nxa HH3KUX IHEPTHii 23400 p.
5. Martemaruka 14800 p.
6. SlnepHas cNEKTPOCKONMA H PaHOXHMHMS 12000 p.
7. Pu3nKa TAKEIBIX HOHOB 2200 p.
8. KpHorenuka 1400 p.
9. Yckopurenu 12200 p.
10. AsToMatu3auns o6paboTKH 3KCMEPUMEHTANbHBIX JaHHBIX 12200 p.
11. BoiuHCAHTENbHAa MaTeMaTHKa U TEXHHKa 14300 p.
12. Xumns 1200 p.
13. TexHuka du3nueckoro sKCepUMeHTa 21300 p.
14. HccnenoBaHus TBEpHUBIX TeJ M XHUAKOCTEN SHEPHBIMM METORAMH 7200 p. -
15. BkcnepumeHTanbHas (hU3MKa ANCPHBIX peakuHii ,
NpH HHU3KHX BHEPTHIX 2600 p.
16. Ho3umerpus ¥ ¢u3HKa 3aLUHTHI ’ - 2200 p.
17. Teopust KOHAEHCHPOBAHHOrO COCTOSHUA . - 12200 p.

18. Hcnonb3obaxnue pe3ynbtatoB
H METOJI0B (,..laMEHTAABHEIX qmauqecxux uccneuosauuu

B CMEXHBIX 00/1aCTAX HAyKM M TEXHHKH 1800 p.
19. Buodniuxa 1800 p.
«Kparkue coobuenns OUAH» (5—6 srnyckos) 15000 p.

Ioftnucka Moxer 6rTh othopMreHa ¢ aio6oro Mecsta roaa.

OpraHH3auusaM W JMUaM, 3aMHTEPEeCOBaHHBIM B O/yYeHHH H3naHuit OHSIH,
ClleflyeT nepeBecT (WM OTNPaBUTh 110 TMOYTE) HEOOXORHMYIO CyMMY Ha pacyeTHbIil
cuer 000608905 dybuenckoro ¢mnmana MMKB, rJlybHa Mockosckoii obnacry,
/uHga. 141980 M®O 211844, ykasas: «3a noanucky Ha usnanus OHSIH»,

Bo u3bexanue HenopalyMeHHH HeOOXORHMMO YBENOMHTL M3JATEJAbLCKHIA OTACT O
npou3sefeHHON orlaTe u BepHyTh «KapTouky noanucunka», OTMETHB B Heil HoMepa
M Ha3BaHHA TEMAaTHYECKHX KaTeropwii, Ha Kortopsie odopMmiasercf noanucka, no
azpecy:

141980 r. Jy6na Mockosckoii ofi.
yn.Xomuo Kiopy, 6
OMSIH, u3narensckuit otaen
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Tpencrasnedo onucanue paboyero fpoexta npucnocobnexus ana cGopku
MOyl aapoHHOTO KanopuMerpa ycranoBk ATLAS.

Pabora ‘uinionnena 8 Jlabopatopuu agephsix npobiaem OHUSAN.
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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,
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