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LOSSES OF VACUUM-CHBAMBER FULL-PENETRATION WELDMENTS

In the storage ring of the 7 GeV Advanced Photon Source, there are 480
vacuum—chamber end flanges and 80 tube welded joints, accounting for a total of
560 full~penétration weldments. Figure 1 is an illustration of such a welded
joint, in which the dimensions are taken from a sample weldment made by Ferranti
Sciaky. This note is to give an estimation of the longitudinal and transverse
losses contributed by these weldments. For this purpose, the elliptical cross-
section of the structure shown in Fig. 1 is approximated by a circular one. The
2D code TBCI is then employed to calculateAthe losses for three different beam
bunch lengths, which are, respectively, 0.58, 1.16, and 1.76 cm.

The separation between two neighboring weldments varies from 2.5 inches
to 15 inches. This distance is large compared to the dimensions of the welded -
joint. Therefore, the composition rule discussed in Ref. 1 can be applied
here. It says that one need only compute the losses of one weldment and that
the losses of two neighboring weldments are just two times as large. This
means a big saving of CPU time. To check the validity of this rule in our
case, we also calculate the longitudinal loss of a two-weldment structure,
which is shown in Fig. 2, for a bunch length of 0.58 cm. The separation
between the two weldments is chosen to be 2.5 inches. The result agrees
rather well with what is predicted by the composition rule.

The TBCI output of our calculations is listed in Table 1. As a compari-
son, the losses of the RF cavitles and of the transitions between beam chamber
and insertion device (ID) sections are also listed. It is seen that the
losses contributed by the weldments are very small. They should not have any

significant effects on beam dynamics.



REFERENCES

l. W. Chou and Y. Jin, "Impedance Studies - Part 1: A Composition Rule,” ANL

Light Source Note LS-112 (1988).



I ¥ Isqueyo

0SL 06TT 0692 44 SE 8L 4% usomMlsq UOT3TSURI] (w od/a)
asIBASURIY,
A4 29 0€T SLO°O I1°0 £2°0 08¢ JUSWPTOM
6°2 6°¢€ 0°9 0Z°0 920 0%°0 ST (HOH) A3tamo a3y (0d/A)
Teutpnatbuor
€000°0 S00°0 L0°0 [RC e 9-H8°8 p-de- 1 098 JusupToM
9L 1T 9T° 1 8G°0 9L T 91°1 83970 TRIqUINN 3103150138 10308 d SSOT
(wo) y3zbueT young (wo) yazbueT young
ssOT TBAOL 8In1oNI3g oTHUTS ® JO ssof
1046l Aq pejelnole) sIioloed ssOT ‘T °TqelL



CAVITY USED - CANITY IMFUT

R=0.4 cm

0.04 em *ﬁ_ 0.08 em

2 em =

Fige l. The structure of a welded joint. The dimensions are taken from a
sauple weldment made by Ferranti Sciaky.
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Fig. 2. A two-weldment structure.






