PS/ ACOL Note-18 August 15 1984

SUMMARY OF ACOL BENDING CHAMBER
PRE-STRESSING TESTS (PROTOTYPE)

1) As briefly exposed in annex 1,ACOL bending magnet
vacuum chambers must be squeezed in a prestressed state 1in
the magnet gap at the assembly stage,to provide enough
clearance for the beam.

2) To test the feasibility of forming the chamber as
described in annex 1l,a prototype chamber 1.5 m long with
transverse dimensions approaching the BHW®s one (width 380
mm,plate thickness 4 mm,316 LN) has been built.

3) The chamber has been pressurized to 1.9 bars (relative)
with dry nitrogen in order to achieve a state of
deformation which compensates for the initial deflection
under vacuum (see figure 1).

4) Assymetry of 1loading and high 1level of stresses (cf
annex 2) lead to different plastic - hard worked - zones
for the two load cases (internal or external pressure).
This gives residual stresses and one consequence is the new
plastic deformation under vacuum after it has been
pressurized.(cf figure 1).

5) Figures 1 and 2 also show that subsequent to the
forming,numerous cycling between atmospheric pressure and
vacuum does not stabilize the chamber.One probable reason
lies in the fact that the loading is highly non linear with
the deformation (particularly around the flat state),and
that it increases as the plastic deformation proceeds.

6) In order to stabilize the chamber,check the security
margin as far as externally applied pressure,and following
fruitful discussions with M.Bona (TIS ref.l),the chamber
has been subjected to external pressures of 1.2 and 1.5
bars in the Lep vacuum group overpressure test tank.Results
are given on figures 3-4-5,showing no catastrophic failure,
and good stability of the chamber after numerous cycling.

7) Finally the chamber has been subjected to a destructive
internal pressure test wusing the TIS water facility
(M.T°Hart).One end plate weld failure stopped the
spectacular deformation test at 17 bars (gauge).This gives
an idea of the margin of security available during the
forming procedure.

8) According to the described test,the feasibility of
pre-stressing the ACOL bending magnet vacuum chambers has
been proven.Stabilization of the chamber will be obtained
either by a slithly higher forming pressure,or by means of
a 1.2 bar external pressure test.

A.Poncet

ref 1: TIS/MC/EMG/MB/MD/84/1093
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ANNEX 2

TEST wotrexex
STATIC LBAD CASE 1

IAXIS= 3 ALPHR=0.00 BETA= 0.00
DEFLECTION SCALE FACTOR= 11.121
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STATIC LOAD CRSE 1

IAXIS= 3 ALPHA=0.00 BETA= 0.00D
DEFLECTION SCALE FRCTOR= 7.0262
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