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The auxiliary equipment technical project for 6 meter 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 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 + 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.



™

1 2audy

. .
X E===|
-
- Arpmmen sppoyy

svoo-oo-soez | I———H

é; t

il‘r.‘n?l:‘-!!u!-'l'
WA et S e o e (TG 0e4) PO oW




¢ 2andy

== == :

0099
[
»
p _
1o i
o | !
! Ll i th i h
I T 1_ T + 1 IF
gl & | _ _ | !
T fi i | ;
| | |
N i " DIES = 662 X $4 “
L(Tr L-fr {
T T —
[13I73
oLt
LIS ¥ MBIA




svoo-o0-sow O H

| ,
SR
n

SE

i

004
s i Ul D
| | s
. 1
R e e

H




3420 .19

$. x 985 = 5790

7550

£0Forl

Figure 4



g aundiy




9 angdy

#0202

N [
\




4 aandy

Wit a1 |E===
Y wm—T
| e, [
e
£v00~-+0-6002 et

PR s R KR v

B e e e ey

Samen ey

i
J M3IA

2060 S 81

=8599

088 = 019 < @

T¥rES

3019

IIIII T -----n
" __

H ._n«g

Lk

ToTTTIIArTII m----- mTT T Rl

ﬁ»__ __ql_w i it

£ 134

) evof | "

- 1 1
g

"

=156 = S6T * 91

T¥056)

X2 1)

T¥0C6L

390

4]

e??8

|

!

3

[JE 23273

0i300L1

T¥BIES

o

s

EC0 |

Lz




‘goandiyg

gl

== =]




6 vty

[4

i
| 1 4
UNIF ‘ENT
AL ) - .
oLl vy ek
HESY [ WER \
SV 00-80-608Z
‘pwpue Aab-yyby :Bupyoony ¢
‘Buipiem diy ‘7
‘SUOISUBUIP BOUDIBIIY ‘4]
. iSILON
OLFIE8T=¥¥6 XS '
TEFIIG
i f ! p
_ | _
I [ 18
I T sjou \ | W )
(3 _ 10. u
% | g ||
i f 3
2R | | _ o
g |% B | , m
i _ \_ |
_ | 7 %ou _
| & 3 _
oo _ _ )W?. '6 QQ\% H
i _ Y . A

10



01 2audy

YNIF “dN
|_sesné | L]

: Lu L
oLl vy _ﬂwﬁm o=
L\ 4 bl

SV 00-60-6082

‘jawnud Aasb-jyBy :Buypo) ¢

‘Buptam iy 7
‘SUSISUIWIP @DUBIB}IY ‘|

‘SIION

— SI0OSTL

T "0

A~

=0r

0LF00S .

01¥58L

S¥ITLL
#6°9¢Z1

11



11 2andty

UNIF ‘dNT
[jseape] ] 1087
zll st NANI0D  [EEEaT mmegpeing
{855 | SaDA
SV00-50-608Z

‘jouspus mojjeA :Buyooy ¢
‘Buiplom ‘say ‘g
*SUOISUBWIP 2DUIISY ‘8l

‘SILON

43

™~ — ] 178211

«8L1LL .
+8101 ’ 1 ¥08

! )

— L ———

0Zs 4°4 T

oo

Ty

12




21 sandry

INIF ‘dNT
—".F!oo 1mB. 130ddNS =
L ) 318visnray [ae

SV00~90-6082

'POSIYL POIO °|
310N

00-¥0-608Z
wuoyiold |OjuOZIIOH

Tl

ril

wwgg poe

-

13



f'k_\

The platform external sides have the rails (Fig.’s 9, 10) for per-
sonal safety when module assembling.

The platforms are supported at their center with columns
(Fig. 11). The platform supports have special bolts (Fig. 12) for
adjusting the $-angle of the submodule’s position. The position of
these bolts (Fig. 2) is adjacent to the center of each submodule.

The platforms are used as supporting area by the assembly per-
sonnel. ’

Anrxealing of these platforms after welding is not required.

The weight of tooling is about 4 tons.

The module assembly technology with the use of the tooling was
in details described by us in TILECAL-NO-52 (May 26, 1995).
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Bynaros 10.A. u ap. - . E13-95-467
Kouctpykuus npucnocobnenns s c6opku Monynz Gappens
anpoHHOTO Kanopumerpa ycranoBkn ATLAS

Mpencraeneno onucanue paboyero npoekTa npucnocoOieHus wis c6opku
MOJyNs aIpOHHOrO Kanopumetpa yctaHoBku ATLAS.

PaGora Boinonuexa g JlaGoparopusi saepasix npobnem OHSIH.

CoobuieHue OOBLEAMHEHHOTO HHCTHTYTA AUEPHBIX Hecnenoanui. [dybua, 1995

Budagov J. etal. E13-95-467
ATLAS Barrel Hadron Calorimeter: Toolmg 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 Rescarch. Dubna, 1995
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