i TS5-s5C q|-0fs™

DEVEL OPMEINT AHOF

COLLAR KEY'WW4 PROCEDURE S

4. STRAIT, FERMILAR

MsS\tMm 5§ /1y 9/
OBIJECTIVE S i/

) OPTIM(IZE PROCEDURES To MINIM|2E PEAIC
COIL STRESS N COLLAR\NG TRESS:
a) "PRIMARY" METHOD: sSe£T 7HE KEYs (W
("S@uAre KEY" METHOD),
b) "BDACKUP" METHOD: DRIVE THE KEVS 1| A
("TAPERED KeY"METHOD).

2) DETERMWWE  (CoIL SIZE + POLE SH\M COMB INATIOR)
THAT G\WWES PRESTRESS (0 THE TARGET

W\WOow: 10 (§) T2 KPsI (N THE IWNVER(OUTER)]
2014,

3) RTIMIZING FIELD QUALITY 15 NoT A
TRWMARY ORIECTIVE BUT HARMONI(CS

ARE MEASURBD ON EACH ASSEMBLY

ons?




TOOLIAG s DESICGNED TD ORPERATE \N A
“CLOSED CAVITY" CONDITION — L0 LL ARS ARE
CLDSED TD A FIXED DPWMEPNSION AND THE
KeEYS ARE INSERTED,

OFfMMlize
1) VERTICAL PRESS s7DP TO

Q) SET KEY INTO COLLARS WITH MWIMAL
OVERCOMPRESS IO ("SQUARE. KEP"
METHOD ) . OR

b) DRIVE 1<5|;/s INTD CoOLLARS WITH
MANIM AL SI\DE FORCE ( "TAPERED KEYY
METHOD ), |

2) AZMUTRAL ALIGUMENT OF UPPER RELATIVE
TO LOWE R COLLARS TO ACR\EVE TWUE |
SAME ORJIEBLT IVES,
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SHIM TO \NCREASE COIL CO MPRESSION ColL COMPRESS/ON

SHIMS TO ALIGA
COLLARS ARIMUHALLY




DSA322 1st Collaring (1/25/91)

Press-Tooling Shim = 5 mils 10 mils
20000 L (Shims between
| upper tooling and
upper platen)
15000
L
- & lnner
F
T Quter
PSI 5 [ }l]/a\tﬁ
0000 X Veartical
I— - Horizontal
- —X
| \
5000
.
0 el - .
-0 2 4 6 8 10 12 14 16 18
CONDITION S¢ Sequence Number RE SULTS:
1) NO POLE SH\MS V) SIGNIFICANT ABVM UTHAL MIS-ALIGROMEVT
; ~ ]2=-1T mil LEFT-RIGHT coOLLAR
2) EDMed TooLr NG ; CLOSupe DIFFERENCE

UPPER = MO ARV UTHA L

ALLGAN MEVT FEATURES 2) SL6 NIFICAUT OVERCOMPRESS 100

REQUIRED To OVERCOME BEFECT oF (1)



DSA323 First Assembly and Disassembly

2/15/91 3/8/91
20000 / 5
15000 l
I % Inner
: — < Quter
psi e
10000 - 5 X Vertical
i ik /x—-—x\ — Horizontal
5000 -
i
[
0 - ke S ] . . - .
0 2 4 6 8 10 12 14 16 18 20

CONDITION S 3
1) NO POLE SHIMS

2) AAMINATED UPPER TOOLIAY,
HAS ALGMNMENT FEATURES

3) S mil PRESS S7OP SHM

Sequence Number
RESULTS:

1) SIGRIFICANT AZIM. MIS-ALIGNMENT
~ 1012 mi\ LERT =RIGHT DIFFEREWVCE

2) KE¥YS MOT RuiLLY (NS ERTED (~ 10 wails)
AT $00 FBS./in.



DSA322 2nd Collaring

2/28/91 3/5/91
20000 L1 /g/ﬂ
: ] \ /
15000
F X ' & Inner
: P\* 1F Quter
psi
10000 X Vertical
N /(\ x/x = Horizontal
5000 J
o o d 4/ i x x 4\74 i x g
0 2 4 6 8 10 12 14 16 18 20
Sequence number
CONDIT IDLV S RESULTS:
) NO POLE SHWMS . 1) NO' AZAMUTHRAL MIS-ALIGUMEDT
11}
R E\M»@L BRI, 2) KEYS FuLLt |WSERTED AT
4 QUAD RA spo LBS./IN.

2) 5 MIL PRESS STPP SH\M



DSA322 Third Collaring (tapered keys set In)

Press-Tooling Shim = 0 mil 2 mil 4 mil
20000 (Shims betwesen
- upper tooling and
L upper platen)
3
15000
i % Inner
i . T Quter
psi e o
10000 X Vertical
i —x == Horizontal
5000
0 - 1 I - T U 1 ke N 1 x
0 5 10 20 25
CONDITION & Sequence Number RE SULTS

1) +5(-§) ML IWNVER (DUTER)D
POLE SHWM
2) S MIL "ABMUTRAL! SH\US

3) INCREASE PRESS STDP SHIM UMTIL
Kys ca~ BE PLACEO BY HANUD

1) 4MiL PRESS STD€ SHIM oPTWMAL FOR
"SQUARE ISyt METHOD

2) INNRR coIL"SPRIVG-BAck" = 4.5 KP=]

3) NO MD- PLANE IRSULATION DAMAGE (@ 1S KPS|

4) CHoSEA) POLE SHIMS GIWWE "corREcT"
INNER TRESTRESS , DD LOW ouTE R PRESTR,



Pole p.lecc oF | round wrap removee!

f(c.ma'\ucget- 1s tacked 4o lagyer beneath
b with pecasional dpts of cement.

, " MB-292051
\ N WIDE INTERMEDIATE KAPTON

MB-292053
WiDE GROUND WRAP

S.wdl 'f“f*o"
pole shiw

MB-292054
NARROW GROUND WRAP

MB-292052 A

ENTERED GROUND WRAP

MB-292049

Flﬁumi



DSA323 Second Assembly

3/14/91

3/23/91

20000

T

15000

psi [ .

P_D*“# U0 | vertical

& Inner

F Quter

10000

— Horizontal

_./‘X‘\‘ X Yoking(84")

—_9\
5000
,X /TN
0 - X X— ;
0 2 4 6 8 10 12 14 16 18 20
CONDMOonNS: Sequence Number

) NO POLE SHIMS
2) TDOLING SETUP THE SAME A3
IRD DSAZ2Z ASSEMEBLY

RESULTSS
1) SUCCESSFUL APPLICATION OF
“square KerY" Assemett METHOD
2) T4 KPS| LOWER PEAK ISTRESS THAW
PREVIOUS ASSRMBLY



DSA322 4th Collaring (tapered keys driven in)

Press-Tooling Shim =12 mil 10 mil 8 mil 6 mil 6 mil
20000 (Shims between
i Keys fully lower tooling
L inserted and upper platen)
15000
- l - |nner
g & AN | oo
ps
10000 X Vertical
— Horizontal
o N ANA
5000 \ \
[
0 T = . < FA NS - L h e L A
0 B 10 15 40
CONDITIDA 8 Sequence Number RESWLTS
D +5(=SI ML AWNER (QUTER) - 7 D'SPRIVG Back™ = 1 KPS|
POLE SyaM TARERED KEYs DID "MORE wolkk"
2) LAMWWATED LOWER TOOLIMNG z)m S
) | AL MECESSARY
2) FMIL TARMUTHALY SHIMS 2) BVALUATION RELATWETD 3QUARE ket
4) PRESS STOP SHMS ADIUSTED yAJTIL ASSEmMpLy (s W PROGRESS,

KGY.‘D CAN BE INSERTED SO ML



"M\xgo" ICEY INSERT(OM

DSA325 Collar Keying (4/8/91)

Press-tooling shim = 0 mils

20000
}/D/(J—-—-m_—-c)/m/(
15000 P \
5 ®* |nner
i T+ Quter
psi
10000 [ X Vertical
KX e X ——X—— _
/,x/ R — Horizontal
5000
[ - ‘ Ye—x
0 7‘/_!' L L L L 1 1 1 ¥
0 2 4 6 8 10 12 14 16 18
CoNDITI0NS, Sequence Number RESULTS:

1)+5 Ml SHIR o8 WNBR €OIL POLE
1) OUTRL cOtL MOLDED (N CAVITC SMILS

SMALLER TuAN PREVIOUS <OILS” Ng ’ :
POLE sHwm, ’ Flj‘ures

3D SMIL "A1auTHALY TROMWG S K S
H) NO PRESS sTPP sHm
5) KEYs rLubficATRD

D “sPRNE Back" = 3IKPs( (1AW ge)
1) 1So0 LBS/\N REQ'D FOR
Key jyservion



“"SEUARE <EY " 'NSERTION

DSA324 Collaring (4/15/91)

Collar - Tooling Shim = 6 mils

20000

15000 A S R:{f}‘ E =

: & |nner

TF Quter

psi
10000 & | X Vertical

X
" /x/ \ - Horizontal

5000 \

0 I =2 J g ! ] L 4_%:"‘1_’" 1 \ L)
ra P4y EAS

0 2 4 6 8 10 12 14 16 18
(omDITOWVS Sequence Number RES ULTS®
1) 4+57-5) MiL POLE SHua INNER 0 "SPRNE BACK™ Lo3S > 4 kps!
(cuTer) coiL 2) ‘oo LB8S/in RER'D FoR

1) SMmie “AZimurddlS 0oL\ § SHIMS
3) PRESS S0P M\ = § MI2S
@ 4) K@Ys LWBRL ATED

T‘-lj wre. 3 KEY (WSERT(OM



DSA327 Collaring 5/7/91

PRESS -TOOLAL SHIM: @ M(LS

oo /WHRT
15000
[ & |nner
I 1+ Quter
psi -
10000 X Veartical
: — Horizontal
5000 &
(TP
0 i } _l__#‘-“]—" i \1 ¥ K x
0 2 4 6 8 10 12 14 16 18
LOoNDITIONS
1) \NNZR COLL »OLDED 1N S miL Gy By RESULTS! .
OURRSII® cAviTY D U5 kPSI INNER "spawg BACK
T) OVIRR ColL mowpep (A& M : 1) €U4oo LBS/IN FOR IKE |NSELTION
JADResiBE cAvITYy 3) OUTRR cole I3 3TLL TR0 LARGE

3) € MiL PRESS sp SHiA
9 4) KEYS AUBRICATED
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(7)

inner oversize(mil)/overpressure(ksi)

4 25 0320

322

0325 324
= 323

i \E - (shimfshim) BQZJ\B
10 — (shim) 835 —p

outer oversize(mil)/overpressure(ksi)




Side Bar Travel: dx/dPh

0.00

yall

/P——lﬁ-::'

-20.00

i +b

/-(onlbb -

TRESS SR S HIM

-40.00

mils/kpsi -60.00

-80.00

| I 0 S S R T

| N N Gt Y | N T T O I |

1000

2000

3000

4000

Horizontal Load (ibs./in)

Ft'jw*e— g

# DSA322 (3/28/91)
T DSA325 (4/8/91)
- DSA324 (4/15/91)
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|

EVALUATION oOF coltAR & KEY
CDEFDRMATIOA) DUE TO DRIV
Y THE KEPs INTDO DSA322

N DIAMETERS ((NEAR 0°, M5° 90°) O A
COLLAR PACIK AsSEMeLed WITH " RGN "

KEYS AND NO Coif. REFORE ASSEMRLF
ONTO oy,

z) HALFE OF DSA3RRZ WAS DISASSEMRBLED
BT PRTIVG THE Kers ouT (so As To

NOT  STRESS TRE core ANY MORE THAN F

2) HALF oF DsA322 WAS DISASSEMBLED B Y
OVER COMPRESSIUG THE COLLARS N THE
YRESS AND REMOVIAUG THE KEYS By ~44D
(SO s NOT TO DAMAGE TRE. COLLARS BR

EXONID THRAT DomE DUuRIMG

Y S T




‘l) 'RE,MEA-_,S URE DLAME TERS ®OF coLiAR

] N__;A-SSEMQ;L,ED WITH “yIRGIUN Kevs
/’rUb Mo colL,

AT
| 2% . +0:3 wmls
§3° +0:6 mls
§$° ¥ 0.8 wlo
/R, + 0.8 mils

S’) Me ASURE DEPTH OF 4RooveE=l sSCRAPED mj-'f'i?‘ff‘f

WNWW KevYs BY ™TRE Epges oF THES
CcOoLLARS De S .5 DEPTH £1.0 wmils,

=> ADD | TIONAL VERT\CAL “ovAciTy "
OF ~ [ mils on THE RADIUS

THIS OoN THE JARMONICS
PBEEN CALCULATED  (PLANNED)
Bum is ?ROBA&LH* NOT Too | ARGE..




DSA320-322 Harmonics

PoLteE sHMS

Collared Coil b2 b4 INNER. OVTER
DSA320 -2.4 057 ~©° i
DSA322 {1st-assembly}——6:2—06:89
DSA322 (2nd assembly)  -2. 048 o o
DSA322 (3rd assembly) -35 059 +s -5
DSA322 (4th assembly) -2.4 043 +s -5
DSA324 -41 031 s ~-&
Calculated (w/o iron) -40 0.14
Complete Magnet
DSA321 26 0.35
Calculated (with iron) 0.2 -0.07
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Page 9
DSA322 Assembly Experiment Plan

III. Second assembly

4)

Measure collared coil diameters at the angular locations specified on
the figure below. Measure the coil at the positions along the length
of the coil specified on the table on the next page and recored the
data there. (These correspond to two sets of measurements per
standard col lar pack, two sets on the strain gauge pack and one set
each on the two end packs.)

c;(?fo)

D (127°)

C
Collared Coil Viewed From the Lead End

Measurements are to be made approximately 1/8 inch from the nearest
feature that breaks the circular outer surface: the key slots for
dimensions A-1 and A-2, the |ifting fixture features for dimensions B
and D and the instrumentation wire slot for dimension C.
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SUMMARY

) Ful:;;L'RAUC\E OF KEf |NseRT 0A TYPss
RAS BEEMN (COVEREN RY VARYW( THE
PRESS sTOP BT /4 mils,

2) PRESTRESS “sPRWUWS RBACK" AND FoRcE
REAQUIRED o DRIVE TUE IKEYS N
VARY .  ~ LINEARLY WITR AMOUNT o9&

INIT 1AL OVEBER COMPRESSION,

-3) WITR  "Furs’ TASERED KEY INSERTOWUV
(2000 LBs/IN TO DRWE KEVS (N)
CoL L AR AND KKBY DERHORMATION S RESULT
WA ., 2 4L Wils, EFFRCT oW

FIELD QUALITY |8 BEW({ EBYALUATED BUT
IS Ex PEcTed TD BE - "NOT Too mRge

4)"FINALY CHOICE OF PRESS S0P FoR LONG

MAGNETS SIAS NOT RBEEN MADE BuUT

| Tﬁ ict—‘: /S FOR A "Mixeph
TMeTHOY(ALA Psaz2s) RE QUIRIWG
1000 - 2000 L Bs/\N. FOR KEY INSERTI9AN.

5j INNER CO0lL S€'2E ~ CORRECT.

OUTeR COIL $12E NEBED FURTHER AAUSTMEIT

N\

-



