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DEVEL OPMBLUT AHF
COLIAR KEVIAELE PROCEDURE S

OBRIECTIVE S

) OPTIMIZE PROCEDURES To MINIMIZE PEAK
COolL STRESI N ColLARAVNG TRESS:
8) "PRAMARY " METHOD! SE£T THE KEYS (N
("sa@uAre KEY" METHOD),
b) "BACKUP" METHOD: DRIVE THE KEKS 1A

("TAPERED Ke V" METHOD)D.

2) DETERMIWWE (CoIL SIZE + POLE SH\M COMB INATION
THAT GWES PRESTRESS (0 THE TARGET
WAwwoow s 10 (€)Y T2 KPS (0 THE LONER (OUTER)
LELL.,

3) PTIMIZING FIELD QUALLTY 15 NoT A
TRAMARY ORBAECTIVE BUT HARMO (S
ARE MEASURED ON BACH ASSEMBLY

g




TOOLIAG 3 DESIGVED TD OPERMAE N A
YOLOSED CAVITY CONDITION — L0 1L ARS ARE
CLDSED TD A FIXED DWEANSION AAND THE
KevrYsS ARE ITNSERTED,

OFMMlze
1) VBERTICAL PRESS TP TO

Q) SET KEY INTO COLLARS WITH MWWIMAL
OVERCOMTPRESSIOM ("sRUARE. KEP"
METHOD ), OR

b) DRIVE KEVS INTD CoLLARS WITH
MANIM AL SIDE ForCE ( "TAPERED KEY!
MeTHOD ),

2) ABMUTRAL ALIGOMENT OF UPPER RELATIVE
TO LOWER COLLARS TO ACR\EVE THE

SAMEB ORJIEBLTIVES.




DSA322 1st Collaring (1/25/91)

Press-Tooling Shim = 5 mils

10 mils

20000

(Shims between
upper tooling and
upper platen}

15000

L * |nner
: T+ Outer
PSI | i i/

0000 | i X Vertical

- — Horizontal
5000 ) e =

0 >< = | ) | X I L 1 M—
0 2 4 ) 8 10 12 14 16 18

CONDITIONS: Sequence Number

) NO POLE SH\MS

2) EDMed TooLL1 04"
UPPER - MO AMM ATHA L
ALLGA MENT FEATURES

RE SULTS
V) SIENVIFICANT AZVMUTHAL MIS ALV GROMENT
~ 1215 mil LEFT-RIGHT coOLLAR
CLOS uRE DIFFERENCE
2) SL6 NIBICAUT OVERCOMPRESS 100
REQUIRED To OVERCOME EFFECT 0F (1)



DSA323 First Assembly and Disassembly

2/15/91 3/8/91
20000 ]/u |
15000
I & [nner
: -/.’_.\ o TF Quter
psi
10000 5 X Vertical
I _X\ X_X\ — Horizontal
5000
| %
0 R — ' ' R X . .
0 2 4 6 8 10 12 14 16 18 20
Sequence Number
CONDITION S ¢ RESULTSS

1} ND POLE SHIMS

2) LAMINATED UPPER TDOLIAVY
HAS ALGANMENT FEATURES

3) § mil TPRESS S7OF SHM

D SIGUIFICANT AZIM, MIS ~ALIGAMEIT
w1012 mil LEET -RIGHMT DIFFERENVCE

2) KE¥S MOT EuLty WSERTED (~10wils)
AT $00 LBS./in.



DSA322 2nd Collaring

2/28/91

3/5/91

LA

20000

15000

& Inner

F Quter

PS! 40000

X Vertical

— Horizontal

5000
0 2 : L X\X }{ : 5 |
0 2 4 6 8 10 12 14 16 18 20
Sequence number
CONDIT IDA S RESULTS

1) NO POLE SHIWMS
: A
2) e MIL A ZIMUTHAL S SHIMS,

H QUADRANTS
2) 5 MIL PRESS sTOP SHWM

) NO AZMUTRAL MIS—ALIGOMELT

2) KEYs FuLLy [NSERTED AT
spo LBS./IM.



DSA322 Third Collaring (tapered keys set in)

Press-Tooling Shim = 0 mil 2 mil 4 mil
20000 (Shims between
L upper tooling and
- upper platen)
15000
s & |nner
: # \ 1+ Quter
PSi 10000 /3/‘3 el £ s il
\ X Vertica
L \ /[//\ —. — Horizontal
5000 /X
0 L 1 ~t Ll = o | L] ;.." L ] o 1 x+
0 2

10 15

CONODINTION & Sequence Number

) +5(=6) MiL IWNER (OUTER)
POLE SH\M
2) § MiL ARMUTRALY SHWMS

3) INCREASE PRESS STOP SHAM UNTIL
Keys can BE PLACED BY HAUD

2

RESWLULTS
1) 4 Mk PRESS 3D SHIM OPTIMAL FOR

"sRuaRe IKeYy'" METHOD
2) INNTR epIL"SPRIVG-BaCK" = 4.5 KP2I
2) NO MID- PLANE INSULATION DAMAGE @ 1S kes |

4) CHOSEN POLE SHM .
INNER PRESTRESS , T00

5

s GIVEe "corRECT"
Low OUTER_PRESTR



DSA323 Second Assembly

3/14/91 3/23/91
20000
15000 ;
I - |nner
L 1F Quter
- s i S R
PST 40000 R ——— 0| ¢ yertical
I “— Horizontal
L /(__X
I / \ % Yoking(84")
5000 {
I —
0 g g/l ‘e ! 1 >‘< x 1 > 1 1 (
0 2 4 6 8 10 12 14 16 18 20
CONDIMOMNS : Sequence Number W——

N NO POLE SHIMS
2) TOOLIR G SETUP THE SAME AS
IRD DEAZZZ ASSEMBLY

;) SUCC ESSFUL APPLICATION 8w
"SEauARE KEY" ASSEMEEY METHOO

2) Z1 KPS| LOWER PEAK ITRESS THAM
PREVIOUS ASSEMBLY



DSA322 4th Collaring (tapered keys driven in)

Press-Tooling Shim =12 mil 10 mil 8 mil 6 mil 6 mil
20000 {Shims between
- K‘eys fully lower tooling
- inserted and upper platen)
15000
i & Inner
i ;’.""r\ 1+ Quter
psi
10000 X Vertical
— Horizontal
oo [ A /\ /\ A7
_ y >< . /}jxﬁ%%-x-*yfx\ b
¥ ﬂﬁ / X
0 >t 1 L HE=)E L 1 3 1 1 i e | b L] | 1 1 1 1 1 t i 1 t }( 1 1 L
0 5 10 15 20 25 30 35 40
CO,\J\‘) "TLDN € | Sequence Number RESULTS
S +5(=S) ML ANNER (puTRRY - DISPRAVG BAeK™ = 4 KPS|
POLE SHM

2) TARERED KEYS DID "M ORE wWoRK "
THAL NECESSARY

3) EVALUATLION RELATIVETD 3SQUARE KEYT
ASSEMBLY (5 W PROGRESS,

2) LAMINATED LOWER ToOLIAMG

3 F MIL TABMUTHALY sSHIMS

4) PRESS STOP SHIMS ADIUSTED UNTIL
KEeYs cAr BE INSERTED SO MILs
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1.5 m Model Dipole Harmonics

Collared Coils . b b

2 4

DSA320 -24 057
DSA322 (1st assembly) -6.2  0.89
DSA322 (2nd assembly) -2.9 0.48

[1] DSA322 (3rd assembly)  -3.5  0.59
[1.2] DSA322 (4th assembly)  -2.4  0.43
DSA323 -41 0.31

Calculated (w/o iron) -4.0 0.14

Complete Magnet

[3] DSA321 26  0.35

Calculated (with iron) 0.2 0.07

Notes
On all assemblies the keys were set into the collars
with minimal force and no pole shims were used
unless otherwise noted.

1] +5(-5) mil pole shim on inner(outer) coil.

2] Tapered keys driven in after they could be started by

50 mils. |

3] Collared in Tevatron press using upper tooling only,

keys “‘tapped in"" with hammers.




CONCLUSIONS AND T LA S

) "SQUARE KEY" METHOD |s OPTIMIZED ExcEpT
THAT PRESS STOP SHIM VALUE MUST RE
CON FIRMED FOR ALL~ LMAMIVATED TDO LING,

THIS WILL BE (OR RAS BEBEND DONE TODAY
With DsA32S.

2) “TAPERED KEY" METHOD sTiLc JJEEDS TU Re
OPTAVMIZED TO© REDUCE REQUIRED SIPE RORCE. ,
EVALUATION DFE ¢oll DIMEASION HNTRO L
MUST B MADPE, THESE WILLBE DONE

o NEXT ASsSeMBLY(s) o DsSaA3zz,

3) OUTER (OIL MDLD £i2E HAS BEEAN REQUCED
BY s Mins (~3 ML cotr siz£ RED ucTion)
STARTING WITH DSaA 325 colrs. [NVER
ColL MOLD Si12E Wite BE [NCREASED BF
Z s ML STARTING wWITH DSA32F cofn s

( UHICH PRECEDE PSAR24 ).

) LONG AND SHORT TOOLING ARE \DE WTICAL AAD

LonG AMD SHORT PRESSES ARE VERY SWMILARY
Sp THESE RESULTS Witk R DIREeT L¥

APPLILABLE To THE LoWG MAGH ETS,
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