Canted Undulator Magnets

The canted undulator magnets are installed in sectors 21, 23, and 24. The
dipole magnets are identified as C:BM1, C:BM2, and C:BM3 and the corrector
magnet is identified as C:H1/C:V1. The canted undulator magnets are used to
create two insertion device beams per sector, rather than one. This provides
the CAT with two beams thus increasing the science capacity for that sector.

The original beam trajectory (Config.#1 from below) for the canted undulator is
shown in figure 2 [1] . Several configurations are being considered and are
listed below:

Config.#1: BM1 and BM3: +0.5 mrad, BM2: -1 mrad, H1s: -1 mrad
Config.#2: BM1 and BM3: -0.5 mrad, BM2: -1 mrad, H1s: 0 mrad
Config.#3: BM1 and BM3: 0.0 mrad, BM2: -1 mrad, H1s: -0.5mrad

The canted undulator magnets may be wired to operate at any one of these
configurations until operations decides the best configuration to use. At the
writing of this document sector 21, 23, and 24 were set at config.#3.

[1] P. Dan Hartog, TWG Meeting “Canted Undulator Beamline,” March 21, 2002

Mark Jaski Advanced

Last edited on MECHANICAL ENGINEERING GROUP Photon ‘i
S

November 23’ 2004 ACCELERATOR SYSTEMS DIvisiON AR;)Ol:i‘:}imONAl Laborarory



Canted Undulator Magnets

X-ray beams with
1 mrad Separation

BPM >

Electron IL/”"_#I—&"R/J‘} sy

Beam ‘ ‘

Dipole Dipole/Corrector Dipole
0.5 mrad 1.0 mrad 0.5 mrad

Figure 2: Canted undulator beam
trajectory.

Figure 3: Canted undulator assembly

with magnet assemblies shown in Figure 4: Canted undulator assembly

solid. with only one undulator.
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Figure 5: Image of 31010101-503100 Figure 6: Image of 31010101-504100
right magnet and rail base assembly left magnet and rail base assembly

Figure 7: Image of 31010101-505100 Figure 8: Image of 31010101-505100

center magnet and rail base center magnet and rail base

assembly assembly
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Figure 9: Picture of left magnet and
rail base assembly
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Figure 11: Picture of center magnet
and rail base assembly
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Figure 10: Picture of right magnet and
rail base assembly
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o2 |7\ ARGONNE NATINAL LABIRATORY
e ADVANCED PHOTON SOURCE.
s STIRAGE FING
wine STIRAGE RING TECHVICAL. COPONENTS

“loze | caviEs NDULATOR LING DIPILE/CORRECTIR
w7z | CENTER SUFPT GNET & RALL BASE ASSY.

&I T |E | owes [31010101-505100 02
e 56 T w SETEL
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Canted Undulator Magnets

6 | 5 | 4 | 3 | 2 | !
T REVISIONS
TETEY SEScaprn
3 18 SEE_DCN NO. 03070105
(6664 [169251) —————————~ 6 1151 f~——(3514 189,261 —~
—23 81
—SEE DETAIL
— A
/
D ] / !
B [~
DETAIL A
1 SCALE 21
— le T ﬂﬁ A 2X 120 £010 [304 20251 |
mm'yy | POLE TIP TO COIL
~ o~ ) i}
— @75 ) ‘ ‘ }—‘ ‘ ‘
— e O 1 - ATID GI0 SHIMS BETWEEN
MIRROR PLATES AND COIL TO
ddimm REACH REGUIRED DIMENSION.
Y4 A4 TS EAVSEAYSURN
C —_ C
] I
/
‘[]U \ ”
jt SE% DETAIL DETAIL B
— L .J SCALE 2 -
6 1151 3 18 -
BEND COIL LEADS AS SHOWN;
3 8 25° MIN. BEND RAD.
CALCULATED MAGNET PARAMETERS| METRIC ENGLISH
DD GI0 SHINS. BETVEEN COIL NOMINAL DIPOLE FIELD 2335 G
B AND_POLE, TN ALl FOUR STIES EFFECTIVE LENGTH OF MAGNETIC FIELD 500 m 1969 in B
° TOTAL GAP HEIGHT 110 i [0433 in.
- 14]CAB-O-SIL___[CAB-O-SIL FILLER /A
SOLID COPPER CONDUCTOR SIZE 206 ool in. 13 EPI-CURE 3055 EPDXY CURING ACENT e
NUMBER OF COIL TLRNS PER POLE 120 12 |EPON 828 EPOXY RESIN %
TOTAL INDUCTANCE 20 i SHIM_1/32 THC SANDED NENA GRADE GI0 o/
% QUALTTY FACTOR) B 3 0 SHIN_1/64 THK SANDED NENA GRADE GI0 A/
El SHIN_ 010 THK SANDED NENA GRADE GI0 A/
| TOTAL RESISTANCE OF COIL 291 n Q 8 [53493234 ASH FLT 1/4 1D X 1/2 0D X 025 THK FIBERGLASS 8
NOMINAL CURRENT 858 A B> e ® cavaen 7 |sesusheee BHNS NO 100190)-24 UNC-2A X 50 L6 STN. STL 4
SECTION ~ A-A NOMINAL VOLTAGE 25 v & [se196h247 SHCS NDIOGIS0)-24 UNC—24 X 100 LG STN. STL, 8
ESTIMATED WEIGHT 3322 LBS. VAGNET 1SS ESTIATED) = bt § NAPERVILLE RI. 5l ASH FLT ND 100I90) X 44 00 X 03 THK 18-8 ST 4
9 33 los. YZ%%TEES%U s 4 [31010101-100300__|SHORT DIPOLE COIL ASSEMBLY COPPER/EPIXY B
glﬂnfinmA%;Q%TAFELRA%II%'LTWLRA%G EﬁIET DRAVING 3 [3100101-100102 [MIRROR SHIELD, RIGHT HRS 1006-1008 2
. 2 |31010101-100101 MIRROR SHIELD, LEFT HRS 1006-1008 2
3101001-504600 FOR LEFT HAND UNIT 2
ASSEMBLY PROCEDURE ﬁ?&fg gﬁE;,EF?EUNALENT L [3I00I01-100100__|CORE_ASSEMBLY — NACHINING SEE BOM 1
] [TAVIVG 7 Foer OwER|
A NOTE: L QOTAIN MAGNET. ASSEMILY PROCCIURE DUEUKENT M. 31010101-0007, agé?DEAE;E@E [ FEHLIRAVING £ PART ICIGER “““‘“ia*g#“f“g}?f‘g;”mmmM HATERAL £ SPEC o
2 SELECT WATCHED CDRES D RECORD SERTAL VD T o e e e
L ol BRACKE TS, (RE MILLIMETERS 3. SELECT TWO COILS AND RECORD SERIAL NUMBE 1-647-966-2022 Co R LRSI ARGONNE NATICNAL UABDRATERY
' & TSURE. INSPECTIEI DATa 1S Wi GOHLS AND, ATHecH T0 JRAVELER. B> ste 2 o P e [ ADVANCED PHOTON SOURCE
2 B T & DSTALL ‘A 19.COITER COILS AT CORE. +h o HeSTER B e STORAGE RING
ERON 626 ERIXY, RESIN 7. SHIY COLLS 0 NIEROR PLATES T REACH REQUIRED DIYENSION TR [ JAGUER hpr-13 STORAGE RING TECHNICAL COMPONENTS
EPDLRE 5198 ke acent 'S0 BB paltip o RO 4355 e80-4355 B R B
A it 1 et Snes (S SHARMA Apr=03 CANTED UNDULATOR DIPOLE - SHORT
3. COIL LEADS ARE NOT SHOWN TRUE LENGTH ON 6 ERHY ALL SHMS IN PLACE AND 30LT COIL TO CORE, 630-833-0300 L e, (e = e
" PHIS TRAVING 9. BOLT CORE HALVES TOGETHER AND TORQUE TO S FT-LBS. e S - SI—2 L
O T e RELEASED v D] owees |31010101-100000
SEE PARTS LIST s s o e | ST 1o T
3 l 5 I 4 I 3 I I
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Canted Undulator Magnets

[ | ] 4 | 3 | 2 |
 eeer o o 17 [81[15] (5489 (139,42 1) —= imN[inwi e o
—a3 8 &AM IR —— 01| SEE TCN NO. 03070006 [CRP
[ A ﬁSEE DETAIL [=—Toa]"sEF DCN nO. 030930-01 [ CRP]
L E s
[~ Fe
D A D
DETAIL A ©\
M 1A A SCALE &l
dd/mmvyy | 2X 106 £010 [268+0,251
H H l’PIIILE TIP TO COIL
] o,y o] ] SEE DETHL -
dd/mm T T 1
@ @ P 2
h oy [—ADD Gl0 SHIMS BETVEEN
MIRROR PLATES AND COIL TO
o REACH REGUIRED DIMENSIN OF (106)
VATV EAVAEAYSUAVSERVEEN
L] - \REPAREPAREEAREEAREEAREE
C e} [ o
\
ADD GIO SHIMS BETVEEN COIL ——~f=— Ls {153 J =23 8l DETAIL B
_ AND PIIILE ON ALL FOUR SIDES BEND COIL LEADS AS SHOWN: = FRONT [
ENTER COIL ON POLE, 3 18 25" MIN. BEND RAD SCALE 21 = BACK
e e ———
@ 22[CAB-O-SIL___|CAB-O-SIL SILCA FILLER FUMED SLCA _ [A/R
2L[CATALYST 9 |CATALYST CATALYST AR
CALCULATED MAGNET PARAMETERS| METRIC | ENGLISH 20 |ECCOBOND 285 | THERMAL CONDUCTIVE EPOXY EPOXY AR
NTE: ML DIPOLE FIELD 3 0 i 5;2?:2303 I/IIE?EWEAVPD INSULATED 22 AVG (BLACKY CDPPES‘(E?SANDED 2;2
; > SOURCE (R EUIVALENT
L. TIMENSIONS IN BRACKETS ARE MILLIMETERS ETPECTIVE LENGTH OF MAGNETIC FIELD 1000 i [3937 in. {17 [oeer2e02 VIRE_PVC INSULATED 22 AVG (VHITE) | CUPPER STRANDED |A/R
N AND FOR REFERENCE ONLY. TOTAL GAP HEIGHT 110 n 0433 in VEQA%’Q(A;ERVILLE RD. 16 022F 6493 WIRE_PVC INSULATED 22_AVG RED) COPPER STRANDED _|A/R|
2. EPOXY_FORMULATION: SOLID COPPER CONDUCTER SIZE 206 om o081 in. 17630-6€5-3085 15 |[EPIC-CURE_ 3055 [EPOXY CURING AGENT CATALYST AR
EPON 828 EPUXY R 100 PBY 14 |EPON 828 EPOXY RESIN RESIN AR
PR 5055 GG w30 23 NUHBER DF EOIL TURNS PER POLE 20 B> SOuRCE 0% EQUIVALENT 13 SHIM 1/32_THK SANDED NEWA GRADE GIO | A/R
EUERSTN 1 CLAMING
CABOSIL FILLER 0 suim TOTAL INDUCTANCE 41 mH
6 MANNI B SHIM 1/64 THK SANDED NEWA GRADE GI0 |A/R
3. EPOXY FORMULATION: @ CQUALITY FACTOR) B 2 {HE%R&%A MA Jiee 1 SHIM 010 THK SANDED NEMA GRADE GI0 |A/R
ECCOBIND 285 CONDUTIVE EPOXY 100 FBW TOTAL RESISTANCE OF COIL 380 nC) 10 |N_000_035H THERMD SWITCH (95 DEGREES F) ELECTRICAL B
" OHINAL CORRENT > ’aIDtJLRECRE SD%PEHUEU&VSNLENT 9 [93493234 WASH FLT 174 D X 1/2 0D X 025 TH FIBERGLASS 8
| 3 COIL LEADS ARE NOT SHOWN TRUE LENGTH DN 858 A 8 [sesashese BHNS ND. 1015024 UNC-2A X 50 LG STN. STL. 6
THIS DRAVING. INOMINAL VOLTAGE 35 v e GREIVE L s 7 [92196247 SHCS NOAG190)-24 UNC—2A X 100 LG ST, STL, 8
MAGNET MASS (ESTIMATED) 27 kg 60 los. 1-847-966-2022 6 92141011 WASH FLT NO. 106190 X 44 0D X 03 THK 188 SST 4
T [ SOURCE DR EQUIVALENT 5 |05F7084 THERMD SENSOR -55 T0 105 DEGREE C ELECTRONIC 2
ESTIMATED WEIGHT 6134 LBS. SECTION  A-A s oTse oM Pe A Poe F;EEJGFARGEEU%’ECTRICAL 4 [31010101-200300  [LONG DIPOLE COIL ASSEMBLY COPPER/EPOXY 2
1,2,3.4.5.6 NORTH CANTON, OH 44720 3 |31010101-200100 CORE ASSEMBLY - MACHINING SEE BOM 1
1-330-499-2727 2 |31010101-100102 MIRROR SHIELD, RIGHT HRS 1006-1008 2
ASSEMBLY PROCEDURE 1 [3100101-10010]__|MIRROR SHIELD, LEFT HRS 1006-1008 B
4| L DBTAIN MAGNET ASSEMBLY PROCEDURE DOCUMENT aEuig%EER ERRIVALENT FARTS LIST / BILL OF WATERIALS
NO. 3101010100107, T e =
2 SELECT VATCHED CORES WD RECORD SERIAL NUNGERS. AEITHN Cchos 433 cocen-43ss AR | ROssT 2-0ct-03 | /7N  ARGONNE NATIONAL LABORATORY
3, i TWO COILS AND RECORD SERIAL NUMBE! HH i RaeE £30-833-0300 s ege | HUMBERT Apr-03 ADVANCED PHOTON SOURCE
& TSURE INSPECTIDN DATa 1S W COHLS ANE ATIACH T0 TRAVELER. 2| L8 [ {¥o
5. SEPARATE CORE HALVES AND INSTALL COILS ON EACH CORE. [ s Y e = P A s | ———,
6. INSTALL SHIMS T CENTER COILS ONTO CORE, © FOR TERMINAL BLOCK LUCATIONS B> SOURCE OR EQUIVALENT oS e | JACLER ] Pt
7. SHIM COLLS TO MIRRIIIR PLATES TO REACH REQUIRED DIMENSION NEWARK ELECTRONICS e e S SHARNA Apr-13 CANTED UNDULATOR DIPOLE - LONG
FROM POLE TIP T SEE IRWG 31010101-503100 1919 S, HIGHLAND AVE. e s o T FINAL ASSEMBLY
8, EPOXY ALL SHIMS IN PLADE AND BOLT COIL TO CORE, S1010L0L-504100 LOMBARD, 1L~ 60148-6119 e o = =
9. BOLT CORE HALVES TOGETHER AND TORQUE T0 5 FT-LBS. notnL-S0atn0 1-630-317-1000 NN B T i i 5 \31010101 200000 02
[R35E2500 ™ See parTs LIsT T o st | vect Lor 1
3 [ 5 4 [ 3 [ 2 [
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anted Undulator Magnets

8 | 7 | 6 5 1 4 3 2
eV
@
Reg/ EPOXY FIRMULATION
7 @ EPON 828 EPOXY RESIN 100 PRV
EPILCLRE 3155 CURNG AGENT S0 PBY
&) @ CRE-0SIL FILLER st
OPNO) o 55 COMCTIVE 50X 11 Ay
® & @ CATALYST & 33 PR BEAM DIRECTION
E
azs)
s )
Ut CveRT CIRE THICKNESS
1 T e T
i T
B N
- O
Lo~ \
//®
O F = FAR FROM YOU 2
N = rea 0 You
o
5 @
/@ ISOMETRIC VIEW L
SCALE 1
WL
POLE 6P
[E> SOURCE OR EQUIVALENT [E> SOURCE OR EQUIVALENT
15155, HIGHLAND AVE. €38 .
LOMBARD, 1L 60148-6115 MORTON GROVE, 1L 60052
\® 1-630-317-1000 1-847-966-2022
J LH B R REuveer e SR 0 savaen
PORTGAGE  ELECTRI TR HiLSON
—O—) 7700 FREEDON AVE NV 1561 S, NAPERVILLE
| TIRRLE T @) NORTH CANTON, TH 44720 VHEATIN, 60187 |
c 45 FL LB - 17330438 2727 16 6653063 ¢
© B saa g coman
TAMP OR ETCH TN ENGLEVOD ELECTRONILS
Lo~ /_issmu o s -so000 ol Mo
TN 25 HICH CHARACTERS JOLIET, 1 €ias
ASSEMBLY NO.
. SOUREE DR EQUIVALENT N SHuN
310104-900000 B BE0 i & o
NT SHOWN
BILLERICA, 1A
—O— 1-978-436-5700
- T VERTY ANFR CANTED UNDULATIR CORRECTOR WAGNET ASSENALY PRICEDLRE .
o) SEE DOCUNENT NO. JI004- 0236,
uT GoRE) N TED W
() [y / N T {ar
EWA GRATE Wi
T NEMA GRADE AV
I NEMA GRADE AV
L N @ L N (D AY [E NEMA GRADE AV
{25 [GEaST Ch-I Vi
Y X Y X |Ep Eme /
N CVERD T [epon eee Wi
3 TSI Tse PN PNR [oahgs  [cATALYST EPOXY AARDENER|A/R| B
T2l [EccoeD 265 I Y
| 287> {0 [oiiesa TIE VAP Wov Vi
5 lierezte STRANIED COPPER |/
ESTATED VEIGHT 300 L3S e Joeredsa STRANDED COPPER |/
17 liereeta STRANDED COPPER |/
et
TWISTER PAIR e
POLE COIL WIRING SCHEMATIC SHLER BAck & RED )
65 RVG S-S50 108 TERANAL B0 LogaTIn (i) BT e ]
- e/ 6T -
TWISTER PAIR 1 5
DUTCVERTY COLOR WHITE & WHITE THERMAL SENSORS 15835 lel
cOiL  CcOIL  COIL TR 12 @l — INoVERT> WIRING SCHEMATIC 7 T B AT A T | 2 |
POLE  PILE  POLE B el: — ouTcveRD SEE DRVG 3I0IDIIOL-50510 AL
[OUTCVERT) A B C & 2l TS3 TS4  PN3 PN4 FOR TERMINAL BLOCK LOCATION
AT CVERTS 2] 3— INCHIRZ) g [ onomrm |
OUTCHOR) WAV AV NS IN(HORY @[]+ —DUTCHORZ HORIZONTAL  TB2 Dmxrl;'«mmiﬂm:m
ECEETRE
A INCVERT) g : A
INCHORY OUTCHORZY WOWENELATURE G DESCRIFTION. NATERAL 7 TPEC_ o
HORZ. Rene FARTS LIST / BILL OF MATERTALS.
3 w U E - Sl DR L-Sep-02 | (72N ARGONNE NATIONAL LABORATORY
COL oo DL pveioRo £ [l o) ADVANCED PHOTON SOLRCE
POLE  POLE POLE PTS, T-sep-02 STIRAGE RING
F e o QuTeveRTs “""_L::.:‘;:'. i i1 STORAGE RING TECHNICAL ~ CONPONENTS
REMOVE CENTER e [ tor0a GANTED UNDULATOR CORRECTOR
LEAD A R o NAGNET ASSEMBLY
o [*FTeasey F[omes [3101 il
501 SEE_PARTS LIST e o1 T wersarm | s TET
g 7 T 3 5 T 4 T 3 2 T
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Canted Undulator Magnets

b | S 4 3 | 2 | !
NOTE REVISIONS
@ (R776) Z0RE [REV] TESCRIPTION T oY ot oaTE
028 i h(\ﬂgl ) USE FIXTURE 31010101-100600 TO CHECK COIL — }gé} SSEEEE DDCEE Q‘g n”gé?g’gé }E;E} ‘\‘Lz/mm/mnz
AN PERPENDICULARITY AND COIL HEIGHT. — - -
014 ~ [03]SEE DCN NO. 030702-07 [CRP] __ [0/e/i
e SPECIFICATION FOR THE CANTED UNDULATOR DIPOLE COILS.
AN 3207 MAX
176 1THERE SHALL BE NO JOINTS IN THE COILS.
[LTos 4] C 27THE COILS SHALL BE INSPECTED AND TESTED AS FOLLOVS:
D T T a.1THE MECHANICAL DIMENSION CONTROL SHALL BE DONE BEFORE AND AFTER INPREGNATION. D
“% /B bATHE INTER-TURN INSULATION TEST SALL BE DUNE' BEFORE. AND AFTER INPREGHATION USING
1 VETHID APPROVED
va 2y o T BECTRIEAL TRESTSTANEE TEST SHALL BE TONE BEFRE AND AFTER THPREGNATION AND
DETAIL D L . BT THE RESISTANCE AND TEMPERATURE. OF THE COIL SHALL BE RECORDED
¥ 003 N_4x ROBE A\ A\o. HIPOT COIL TO TAB_AT S00VDC BEFORE AND AFTER IMPREGNATION
SCALE 81 T < THE GRIUND INSULATION TEST SHALL BE DINE AT 1000 VELTS DC MAXIMUM CURRENT NOT
ANPS, USING A METHOD APPROVED BY A
AR Vi 690 __ FIMEASURE. ANDRECORD THE TNDUCTAICE D tack oL ATER Nbrecarion
J : g NEASURE AND RECTRD THE QUALITY FACTIR O OF EACH COIL AFTER INPREGHATION
005 (697> Lgi2 5 —{ A\ B Rl IISPECTION REPORT SHALL 50 SROVIDED FOR CACH O
HEIGHT HL 20 % 0% AN | PRESLS br E FIRST O TESTED SHALL Bt IMMEBIATELY SEXT TO APS FIR EVALUATION, —
! ———3409 Max ——~ 1606
20 X 003 NI CRACKS TR VIDS, THE CUILS SHALL HAVE THEIR NATURAL APPEARANCE AS TRANSPARENT
g;gmg m%HLATIDNE g ; g{: H H EPOXY (COIL COLOR IS AMBER LIKE) AND SHALL NOT BE PAINTED.
TOP EPOXY LAYER ___ 47ALL COILS SHALL BE CRATED FOR SHIPMENT THAT PREVENTS ANY DAMAGE DUE TO HANDLING,
BT EPOXY LAYER 1800 MIN SHIPMENT, STORAGE AND THE ELEMENTS.
= (5359 MAX HE N taes | 5 1THE WINDING AND POTTING FIXTURES SHALL BE RETURNED TO APS.
VIDTH W1 l SUGGESTED CURING CYCLE FOR EPOXY.
c LAYERS c
ALLOVANCE S glns - (3282 [ | ‘ 1 NOLD PREHEAT AND FILL TEMPERATLRES TO 130°F * S°F.
GROUND NSULATIONE 2 X o4 =028 AN ! 2, GEL AT 190°F + S°F FOR 4 HOURS.
INSIDE EPOX R TEN HL > SOURCE DR EQUIVALENT
ST S kB ) 2““@ i 3. POST CURE AT 305°F + S FOR 6 HOURS. + V_VIRE L0,
- G55 FROBRESS AvE
9= a7.5m> | 4, CONTROLLED COOL DOVN TO 130°, CRANERRY INDUSTRIAL PARC
CRANBERRY TWP, PA 160661608
VIDTH Ve I 5. INSPECT COIL PER DOCUMENT NO. 310L0L01-00106. 1-800-635-8467
LAIERS L : & SUGGESTED WINDING PROCEDLRE. FOR ARGONNE NAT'L LAB INTERNAL USE ONLY.
7 4B KAPTON - h 0 AN A 1, 7WIND A CONDUCTOR LAYER ON TO THE VINDING FIXTURE EPOXY FIRMULATION, TTEMS 3,48 3 B> SDURCE DR EQUIVALENT B
R ! : SUPERIOR ESSEX PRODUCTS
I 826 EPOXY RESIN 100 PBY
ROUND NSU-ATioN - gx! A 2. APPLY A COAT OF EPOXY FORMULATION TO THE CONDUCTOR LAYER WITH A A 50 PBW BEQWHNESLWE HIGHWAV & pquw ©
INSIDE EPOXY LAYER ~ 1 X .00 A PAINT BRUSH BDMA 1 PBY ROVE, CA 9566
DUTSIDE EPOXY LAYER. 1 X 014 = 014 3. 7WRAP A SINGLE HALF LAP LAYER OF KAPTON TAPE ON THE CONDUCTOR CONDUCTOR MATERIAL ol 547 207c
AT THE CROSSOVER LOCATION.
b CLPPER, SOUARE MAGNET WIRE, ELECTROLYTIC TOUGH PITCH, C11000
SEE DETAIL D % 4, WIND CONDUCTOR LAYER ON TO THE WINDING FIXTURE. 12 AV (81 SOUAEE CTPPER O
COPPER CORNER RADIU:
B g S. REPEAT STEPS 2 THROUGH 4 FOR THE REMAINING THREE LAYERS. INSULATED, WITH DIIIUBLE DACRIIIN GLASS DVER HEAVY BULLD POLYIMIDE (ML) B
THERMAL CLAS:
g 6. APPLY A CDAT OF EPOXY FORMULATION TO THE DUTSIDE CONDUCTOR LAYER  pog eoA SVERALL,
WITH A PAINT BRUSH
0
g 7. CUT THE END OF THE CONDUCTOR TO THE REQUIRED LENGTH. XUGE[XTED M[THI:ID OF FABRICATION IS THE WAY THE LABORATORY
v VENDOR MAY USE THEIR OWN METHOD WITH THE
e 4 20 8. OVEN CURE THE EPOXY. APPRIZIVAL IIIF THE LABORATCRY.
: i %07 9. REMOVE THE COIL FROM THE WINDING FIXTURE. AT HI-SHRINK_TAPE/RELEASE COATED 012 X 50 VIIE POLYESTER __[A/R
7, Z o0 e 7 | 31000101-100301 |SUPPCRT TAB ALUM 6061-T6 | 2
2 7 99,
— % 220 245 =
ii;é:’/%,. ;/4:://21# . ‘7::'::7;111 A&AAH APPLY ONE HALF LAP OF .007 FIBERGLASS TAPE (014 TOTAL THK) D 3 7648836 \APTON TAPE 00L X 25 AR
W oo 292 12LOCATE THE TABS ON THE INSIDE OF THE COIL AND HOLD IN PLACE 5 826 EPOXY RESIN AR
2110 o 200 VITH A MINIMAL AMOUNT OF KAPTON TAPE. 4 INADICMETHYLANHIDRIDE CNMAY AR
7 Z,;%ZZEH é,é’v%mjjﬁ A\ 13, 4PPLY DNE HALF LAP OF 07 FIBERGLASS TAPE CO14 TOTAL THC 3 BENZYLDIMETHYLAWINE (BDMA) AR
G0 7% ;3 PN=IE FIBERGLASS TAPE .007 X 100 A/R
7 A 72 AN ALY fiTALF oAb [F SIRIPEING - SHRINKABLE TAPE ITEM 8 1 COIL_CONDUCTER SEE CONUCTIR WATL 0TE |A/R
N Sl —
1 il
i il et
Al | TN | DRAVING 7 PART WG NGHENCLATURE G DESCRIFTION WeTERRL 7 S o
N 3!3 i 15, VACUUM IMPREGNATE THE COIL VITH EPOXY AND CURE. e
i j O\ 16 REMOVE STRIPPING TAPE PRIDR TO INSPECTION. LBHRFIRR |CPITTS - un-t2 ARGONNE NATIONAL | ABORATORY
AN By i - g2 ADVANCED PHOTON SOURCE
014 06 sz ¥ |G PITTS -Jun-02 STORAGE RING
w2 (721 ) VAN WT "AGGER, - Jun-12 STORAGE RING TECHNICAL COMPONENTS
SOURCE IR EQUIVALENT > SOuRCE R EQUIVALENT E> SOURCE OR EQUIVALENT P Y 12
SECTION ~ A-A S%ELILDEN ?{B SECTION  C-C B> SOURLE TR ERIAE HEHASTER DUNSTENE CEMPANY INC i e v [~ - SHERT DIPOLE COIL ASSEMBLY
] J DANBURY, CT 06813 e e o e e .W
SCALE 2l R SCALE 2l 15800-552-2424 Eatcngt, 1" epss-4355 BHRLOTE, N 20287-7799 |- Son-on[*Eeary o [T owres [31010101-100300 |03
ROTATED 90 £30-833-0300 1-704-841-1380 AEEB300 SEC_PARTS LIST EECR v s owe | Eer 1o 2
3 T 5 7 T 3 T 3 T T
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Canted Undulator Magnets

[ ] 4 3 2 |
T REVISTONS
[ZonE TREVT TESCRPTION T BY_JweeevelDATE

3320

601 218 —=

/ ®763)

1916 A A
X R162
L ot
- i —
1800 MIN
[ ;ex RI9%2
B — B
_———————
_
=
2023 MAX _—
1977 —
=
_
_—
=
==
s
] 7 COIL SHOWN BEFLRE FIBERGLASS VRAPPING [
27
%7
%7
22
A PARTS LIST 7/ BILL OF VATERTALS
AR | PiTTs -uun-02 | #7AN  ARGONNE NATIONAL LABORATORY
e e | ST ADVANCED PHOTON SOURCE
serec s ¥ |G PITTS - Jun-02 STORAGE RING
| — Jun—( STORAGE RING TECHNICAL COMPONENTS
FHEE - WAGNETS
wmoneE Lt e | S, = Jun- CANTED UNDULATOR DIPOLE
SECTION ~ A-A it SHORT DIPOLE COIL ASSEMBLY
SCALE 2 | ammns e [0 D] s [31010101-100300 _[03
A3289003 SEE PARTS LIST e 11 | worsrwess | st 2o 2
3 [ 5 4 3 2 [
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Canted Undulator Magnets

[ ] 4 3 | 2 | !
(R776) NOTE B
028 — AN USE FIXTURE 3010101200600 TO CHECK COIL SEE DON ND. De1it5-03 I i
A PERPENDICULARITY AND COIL HEIGHT. SEE ICN NO 021218-03 |CRP| [B/GiP
014 ~ SEE DCN NO. 030701-08|CRP|
LN SPECIFICATION FOR THE CANTED UNDULATOR DIPOLE COILS.
Sig6 Max 17THERE SHALL BE NO JOINTS IN THE COILS.
21THE COILS SHALL 3 INSPECTED. AND TESTED S FOLLOVS,
D 7 A A J MECHANICAL DIMENSION CONTROL SHALL BE DONE BEFORE AND AFTER IMPREGNATION. )
l 09% 3723 MIN cF C @MHE INTER_TURY INSLLATION TEST SHALL BE DONE BEFCRE. AND AFTER IHPREGNATION USING 4
s METHOD APPR
1 L I o TiE SLECTRICAL RESISTANGE TEST SHALL BE DONE BEFORE. AND AFTER PREGHATION AND
DETAIL D L BOTH THE RESISTANCE AND TEMPERATURE OF THE COIL SHALL BE RECOR
003 A\ ANd. HIPOT COIL TO TAB AT SODVIC BEFORE AND AFTER IMPREGNATION
SCALE 8l @ THE GROUND INSULATION TEST SHALL BE TOVE 61 1000 VLTS DC, MeXIHUM CURRENT NOT
——B D 5 MICRD AMPS, USING A METHOD APPROVED BY A
NN ¢ UERSURE. AND RECERD THE INDUCTANCE. OF EACK L A TER “Hbrecarion
J MEASURE, AND RECORD THE GUALITY FACTOR 1 OF EACH COIL /F TLR IHPREGNATION
005 we ety AV TRCEFE TN REPORF SUALL B SROVIDED FPR EAEH
— HE%GU?L&W _ ’ [>—4x R086 I7RESULTS OF THE FIRST COIL TESTED SHALL BE INMEDIATELY SENT m APS FOR EVALUATION. -
ALLOWANCE |70 M}§N i A 3ND_CRACKS OR VOIDS. THE COILS SHALL HAVE THEIR NATURAL APPEARANCE AS TRANSPARENT
GROUND INSU W1 G690 ) = AN (69 3771 ) EPOXY (COIL COLOR IS AMBER LIKE) AND SHALL NOT BE PAINTED.
GROUND INSULATIONZ — (L4 ] A
TOP EPOXY LAYER - 2409 X " 585 —1 47ALL COILS SHALL BE CRATED FOR SHIPMENT THAT PREVENTS ANY DAMAGE DUE TO HANDLING,
BTM EPOXY LAYER g SHIPNENT, STORAGE AND THE ELEMENTS.
S 7THE WINDING AND POTTING FIXTURES SHALL BE RETURNED TO APS.
WIDTH W1 T 1800 MIN SUGGESTED CURING CYCLE FOR EPOXY.
c LAYERS _ | e g\ c
ALLOWAN ! L MOLD PREHEAT AND FILL TEMPERATURES TO 130°F + S'F.
GROUND INSU 2 x| l f=1329 I
GROWD DISULATIONG™ 2 | 2. GEL AT 190°F + S'F FOR 4 HOURS.
INSIDE EPOXY LAYER - L X
DUTSIDE EPOXY LAYER. L X 014 = 014 (3282 ) A ! 3. POST CURE AT 305°F  5°F FOR 6 HOURS. > SOURCE. OR EQUIVALENT
+ .
- I
4, CONTROLLED COOL DOWN TO 130 43h PROGRESS AVE,
o ‘ CRANBERRY INDUSTRIAL PARK
WIDTH W2 | 5. INSPECT COIL PER DOCUNENT NO. 31010101-00106, CRANBERRY TWP, PA 16066-1608
LAVERS & FOR ARGONNE NAT'L LAB INTERNAL USE ONLY. 1-800-635-8467
- TAB KAPTON AN l ! _ EPOXY FORMULATION, ITEMS 3,48 5 = SOURCE OR EQUIVALENT [
TAB | SUPERIOR ESSEX PRODUCTS
GROUND TNSUCATT] 2 X N é SUGGESTED WINDING PROCEDURE. 826 EPOXY RESIN 100 PBW ROVNELL DIV,
GROUND INSULATIONZ 2 X 014 = .28 NMA 90 PBW 19698 STATE HIGHVAY 88 POUND C
INSIDE EPOXY LAVER _ L[ X 006 = A e L TWIND A CONDUCTOR LAYER ON TO THE WINDING FIXTURE. BDMA 1 PBW PINE GROVE, Cb 95665-9450
DUTSIDE EPDXY LAYER. L X 014 = 0l4 2. APPLY A COAT OF EPOXY FORMULATION TO THE CONDUCTOR LAYER WITH A 1-668-947-
T A CONDUCTOR MATERIAL
COPPER, SQUARE MAGNET WIRE, ELECTROLYTIC TOUGH PITCH, C11000
3. 2WRAP A SINGLE HALF LAP LAYER OF KAPTON TAPE ON THE CONDUCTOR Iz A5’ CEL SOUARE COPPEE G
. AT THE CROSSDVER LOCATION. CIPPER CHORNER RATI .
INSULATED WITH DEIUBLE DACREIN GLASS OVER HEAVY BUILD POLYIMIDE ML)
4, WIND CONDUCTOR LAYER ON TO THE WINDING FIXTURE. THERMAL CLASS 220 C
5. REPEAT STEPS 2 THROUGH 4 FOR THE REMAINING THREE LAYERS. 096 SQUARE DVERALL.
6. APPLY A COAT OF EPOXY FORMULATION TO THE OUTSIDE CONDUCTOR LAYER SUSGESTED ETHOD I FABRICATION IS THE VA THE LABIRATIRY
s WITH A PAINT BRUSH. R MY USE THEIR OWN METHID VITH THE
o 2 ';’1,;4,’;/ 7. CUT THE END OF THE CONDUCTOR TO THE REQUIRED LENGTH AL B i LRt
4y “ ,W/;‘,,j” 6 DVEN CLRE THE EPONY N> K] HI-SHRINK_TAPE/RELEASE COATED 002 X 50 VIDE POLYESTER __[A/R
227 VA 3 . = -
_ 314,4/;[,;‘;/!,‘?,”.3 1:;”””;.:3 ;‘{ 7 | 31010101-100301 [SUPPORT TAB ALUM 6061-T6 | 2
i 2N ;(a:a:z:z:a/ 9, REMOVE THE COIL FROM THE WINDING FIXTURE. 6 7648A36 KAPTON TAPE 001 X .25 AR
iiv’/ o 50907 2 5 826 EPOXY RESIV AR
2 r"“l ‘>~o:r'
o 3;;3‘?.?‘94;,‘“ /N ANIL APPLY DNE HALF LAP OF 007 FIBERGLASS TAPE (014 TOTAL THK) 1 NADICMETHYLANIDRIDE (VA R
Wz If X il
%{H1 1?5:5:75:335}1 127LOCATE THE TABS ON THE INSIDE OF THE COIL AND HOLD IN PLACE 3 BENZYLDIMETHYLAMINE (BDMA) AR
4 ‘%’ZZ? Z WITH A MINIMAL AMOUNT OF KAPTON TAPE. Y'N>=H FIBERGLASS TAPE 007 X 100 AR
i N iz 2 1 COIL CONDUCTOR SEE CONDUCTOR MAT'L NOTE | A/R
‘ | 749497,
! @ 7 .01?1;431 ANI3. APPLY ONE HALF LAP OF 007 FIBERGLASS TAPE (014 TOTAL THK)
: { 4 2
; A goias 14, APPLY A HALF LAP STRIPPING - SHRINKABLE TAPE ITEM 8 o | e 7 e e e AR G GESCRT
A i A | | AND SHRINK WITH A HEAT GUN. T e PARTS LIST 7 BILL ir VATERTALS,
i )i ! 2 A N - un2 | f ARGONNE NATIONAL LABORATORY
i 2 142VACUUM INPREGNATE THE COIL VITH EPOXY AND CURE. o [ORSL 2 @ ADVANCED PHOTON SOURCE
006 16 RENDVE STRIPPING TAPE PRIDR TO INSPECTION. swammes v |G PITS - un-02 STORAGE RING
we (7o) VAN [ oo | JAGGER - Jun-02 STORAGE RING ;EENE%CSAL COMPONENTS
SDURCE DR EQUIVALENT SDURCE OR_FQUIVALENT SOURCE OR EQUIVALENT N i -
SECTION A=A SECTION ~ B-B - B> SRcE o = B> e coiPANY TN R R e - CANTED UNDULATER, DIPILE
SCALE 21 SECTION - C-C BARBURY, C1 fe6s K 2104 CROW Bl LONG DIPOLE COIL ASSENBLY
SCALE & o SCALE 21 1-800-952-2424 Chtched, 0 enee-4355 R e 2887 7799 | U00I0-200300 | RELEASED 0 || oees |31010101-200300 |03
PDTATE]‘] 90 530‘ §33-0300 1-704-841-1380 ‘ R EF_PARTS LIST‘ ow T | mwrscowe | e Lo ?
3 5 4 3 2
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Canted Undulator Magnets

[ ] 4 3 2 | |
T REVISIONS
[ ik[v‘ TESCRPTION T BY imvﬂt‘ TATE
D D
3320
601 18—
/(R 763>
=
5077 ? *
3875 A A
C C
4X R162
L 601
— f——=24%0 ——‘ —
1800 MIN
H j X R192
B \*L B
2023 MAX 1
1977 =
=
=
=
s
|
_———
n COIL SHOWN BEFTRE FIBERGLASS VRAPPING [
FE] NN ATIRE o TESCRETN i
A FARTS LIST / BILL OF MATERTALS
AR | PiTTs -uun-02 | #7AN  ARGONNE NATIONAL LABORATORY
o age MRS -2 | S ADVANCED PHOTON SOURCE
serec s ¥ |G PITTS - Jun-02 STORAGE RING
| — Jun—( STORAGE RING TECHNICAL COMPONENTS
s s, - CANTED UNDULATOR DIPOLE
SECTION  A-A | O o (T s [ LONG DIPOLE CDIL ASSEMBLY
SCALE 21 anu-ann e o |7 [ owees [31010101-200300 |03
A3291503 SEE PARTS LIST fwe 1] | wwrsacwaas | s 0o 8
3 [ 5 4 3 2 [
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Canted Undulator Magnets

6 5 | 4 3 2 |
REVISTONS
ZONE TREV] TESCRIPTION T_BY_Jeeovel]_DATE
— [01| SEE DCN NO. 021217-02_[CRP|  [RAIR
(RES) [02] SEE DCN NO. 030220-01 |CRP|
[03] SEE DCN NO. 030701-04 | CRP|
. L SPECIFICATION FOR THE CANTED UNDULATOR CORRECTOR COILS.
‘ 17THERE SHALL BE NO JOINTS IN THE COILS.
621 MIN
956 MAX 4X R0BS q 27THE COILS SHALL BE INSPECTED AND TESTED AS FOLLOWS:
D ISOMETRIC VIEW A (LIwsd] 4 0.7THE MECHANICAL DIMENSION CONTROL SHALL BE DONE BEFORE AND AFTER IMPREGNATION, D
SCALE 11 B — A\bTHE INTER-TURN INSULATION TEST SHALL BE DONE BEFORE AND AFTER IMPREGNATION USING A
‘ SB) METHOD APPROVED BY APS.
! T C. THE ELECTRICAL RESISTANCE TEST SHALL BE DONE BEFORE AND AFTER IHPREGNATION AND
P 1 BOTH THE RESISTANCE AND TEMPERATURE OF THE COIL SHALL BE RECORDED
HEIGHT o.7THE GROUND INSLLATION TEST SHALL BE DONE AT 1000 VOLTS DC, MAXIMUM CURRENT NOT
TO EXCEED 5 MICRD AMPS, USING A METHOD APPROVED BY APS.
RS e - 55 e (175 —— 1810 MIN ——~ MEASURE AND RECORD THE INDUCTANCE OF EACH COIL AFTER IMPREGNATION.
[— y A PIMEASURE AND RECORD THE QUALITY FACTOR @ OF EACH COIL AFTER IMPREGNATION.
CROUND INSULATION 2 X 0L4 (L1954 ] 974 IRAVEL INSPECTION REPORT SHALL € PROVIDED FOR EACH COIL.
! o4 . ARESULTS OF THE FIRST COIL TESTED SHALL BE IMMEDIATELY SENT TO APS FOR EVALUATION
CAN BE 1457 MAX 3N CRACKS OR VIDS. THE COILS SHALL HAVE THEIR NATURAL APPEARANCE AS TRANSPARENT
VIDTH EPOXY (COIL COLOR IS AMBER LIKE) AND SHALL NOT BE PAINTED.
LAYERS 47ALL COILS WILL BE CRATED FOR SHIPMENT THAT PREVENTS ANY DAMAGE DUE TO HANDLING,
K U] HU SHIPHENT, STORAGE AND THE ELEMENTS.
1777 (4257 1800 MIN Nva A‘ 5 7THE WINDING AND POTTING FIXTURES SHALL BE RETURNED TO APS.
44 SUGGESTED CURING CYCLE FIR EPOXY.
C 1 MOLD PREHEAT AND FILL TEMPERATURES TO 130°F * S°F. c
2, GEL AT 190°F + 5°F FDR 4 HOURS.
3. POST CURE AT 305°F + S'F FOR 6 HIURS.
(1434 ) 1457 MAX 4, CONTROLLED COOL DOVN TO 130",
5. INSPECT COIL PER DOCUMENT 310104-00254, A
A FOR ARGONNE NAT'L LAB INTERNAL USE ONLY.
— F EPOXY FORMULATION, ITEMS 4,58 6 —
826 EPOXY RESIN 100 PBY
SEE EPOXY FORMULA 90 PBV
AND CURE CYCLE EDMA 1 PBY
R SUGGESTED WINDING PROCEDURE. SUGGESTED METHOD OF FABRICATION IS THE WAY THE LABORATORY
WOULD DO 1T, VENDOR MAY USE THEIR OWN METHOD WITH THE
L ?WRAP A SINGLE LAYER OF SCOTCHPLY ARDUND THE WINDING FIXTURE. APPROVAL OF THE LABORATORY.
B oy 2. TWIND THE FIRST CONDUCTOR LAYER ON TO THE WINDING FIXTURE.
B (S SN ’
|§%| }%%H 3. APPLY A COAT OF EPOXY FORMULATION TO THE SECOND LAYER VITH A [ SOURCE OR EOUIVALENT B> SOuRce OR EOUIvALENT
i IR PAINT BRUSH.
|\\\\= I[\jj\\i 19698 _STATE HIGHWAY 88 POUND C 2104 CROWN VIEW IR
N IS 4, 1WRAP A SINGLE LAYER OF SCOTCHPLY ARDUND THE FIRST LAYER. PINE GROVE, CA 95665-9458 CHARLOTTE, NC  28227-7799
IR NN 1-888-947-3876 1-704-841-1380
|,§§| NN 5. IWRAP A SINGLE HALF LAP LAYER OF KAPTON TAPE DN THE CONDUCTOR
=§§= (434 i§§= AT THE CROSSOVER LOCATION = EELTJEEE R EQUIVALENT
I%%l |>;\<§\<= 6. TWRAP THE SECOND CONDUCTOR LAYER ON TO THE WINDING FIXTURE AND 4300 JACKSON ST A 8 HI-SHRINK TAPE/RELEASE COATED 002 X .50 IDE POLYESTER AR
— NS Ht&:‘:ﬁ‘l CUT END OFF TO REQUIRED LENGTH, GREENVILLE, TX 7 7648A36 _|KAPTON TAPE 001 X_25 AR
I§§= Nl 7. IWRAP A SINGLE LAYER OF SCOTCHPLY AROUND THE SECOND LAYER 1-903-457-6525 g 5?;5;{“?*&5&%[}]{ T 2;2
I[\\‘j[\\‘]| H&‘v&\i P > SOURCE OR EQUIVALENT
i'\s’gl IS 8. 7APPLY 25 TO 100 PSI PRESSURE TO ALL FOUR SIDES. SUPERIOR ESSEX PRODUCTS a 4 BENZYLDIMETHYLAMINE (BIMAY WR
IN[S INN BROWNELL DIV, 3 FIBERGLASS TAPE 007 X 100 AR
IR N 9.7 OVEN CURE THE EPOXY/SCOTCHPLY. 19698 STATE HIGHVAY 88 POUND C
’\\‘““I |>§0\§<= PINE GROVE, CA 95665-9438 2 B SCOTCHPLY 1003 (0L THICK) A/R
i;\j:\\jl L\\;% 10REMOVE THE COIL FROM THE WINDING FIXTURE. 1-868-947-3876 1 COIL CONDUCTOR 16 AG HEAVY (HNL) 220C | O, BERUYC THGHPOH CI | A/R
I N
AT C’EE‘ESVDVER |@>\<= i§§§= AN, RAP THE COIL WITH FIBERGLASS TAPE [ SOURCE DR EQUIVALENT x| e 7 e e | NowenELaTIRE oF sesserin | wemm s e e |
S/8| NN e 4 A L Y12 R —
A I\@\} };\\‘]QI /N\I2. APPLY A HALF LAP OF STRIPPING - SHRINKABLE TAPE ITEM 8 MILLER ~ STEPHENSON R T e D HATERIA,
NS 1 LN AND SHRINK WITH A HEAT GUN. DANBURY, CT 06813 SR 1 pirrs 6-Jun-02 L@ ARGONNE NATIONAL LABORATORY
13.VACUUM IMPREGNATE THE COIL VITH EPOXY FORMULATION AND CURE, o LRt e ADVANCED PHOTON SOURLE
SECTION 3B 5 . I> SOURCE DR EQUIVALENT :;;"’mwm v |G PITLS_D 6= Jun-02 STORAGE RING
] | —Jun- STORAGE RING TECHNICAL COMPONENTS
SECTION  A-A SCALE 41 . 14 REMDVE STRIPPING TAPE PRIDR TO INSPECTION NCMASTER-CARR ST | AOER EoWn2 ) aGNET, CANTED UNDULATOR CORRECTOR
SCALE 41 ROTATED 90 P.O. BOX 4355 it b S SR - Jun-02 WAGNET ASSEVBLY
CHICAGD, [L _60680-4355 ety o s | CENTER POLE COIL
A 8330300 7 s— S e S -
A\ WRAP COIL VITH 1 HALF LAP LAYERS OF FIBERGLASS TAPE BEFCRE POTTING | deoen e aseD o P mees [310104-900200 |03
A3279803 SEE PARTS LIST swe Pl | wwrsacwaas | g Lo 8
3 T 5 % 3 I 2 I
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Canted Undulator Magnets

[ ] 4 3 2 |
T REVISTONS
[ TREVT TESCRIPTION T BY_Jeemaver]_TATE

(R240 )

4X R100

140 —=— 1838

2117

COIL SHOWN WITH SCOTCHPLY BEFORE
FIBERGLASS WRAPPING

—-‘ r—i‘USS

07

18,00 MIN

COIL SHOWN WITHOUT SCOTCHPLY 2X R0B

1406 1429 MAX

{&//

XS

A

AN
XX

=
NN

AN
NISANNN

YR
X

(1406 )

NN
NN

VATV
NVNSNNE

Y
AN

N T —— e —
TR £ 6-Jun02 | /7  ARGONNE NATIONAL LABORATORY
e 13RS §unte | ST ADVANCED PHOTON SOURCE

serec s ¥ |G PITTS 6-Jun-02 5

SECTION -4 SELTION B8 Ny e a R e
SCALE e SeAE e L o e

Juneowen [RTeesD [ @”ﬁws [316104-900200 _[03

B I

3T D omae | s 2y 2

A3279883 "SEE_PARTS LIST‘
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XX

AR
NN

N
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Canted Undulator Magnets

6 | 5 | 4 | 3 2 |
REVISTONS
vt — ] SeRrTn T
| — [01|_SEE DCN NO 0212i7-01 [CRP|
(R383) [02] SEE DCN NO. 030220-02 | CRP|
| = [03[ SEE DCN NO. 030701-03 |CRP|
X ROS6 SPECIFICATION FOR THE CANTED UNDULATOR CORRECTOR COILS.
1215 MAX
A 1ITHERE SHALL BE NO JOINTS IN THE COILS.
ISOMETRIC VIEW B 27THE COILS SHALL BE INSPECTED AND TESTED AS FOLLOWS:
D SCALE 11 WL (2975 x 0.7THE MECHANICAL DIMENSION CONTROL SHALL BE DONE BEFORE AND AFTER IHPREGNATION.
‘ ﬁwwg INTER-URN INSLLATION TEST SHALL BE DONE BEFORE. AND AFTER THPREGNATION USING A
B METHOD APPROVED
EIGHT HL T < THE ELECTRICAL RESISTANGE TEST SHALL BE DONE BEFORE AND AFTER JPREGHATION AND
T o5 % 0548 2404 MAY ————————— £ RESISTANCE AND TEMPERATURE OF THE COIL SHALL BE RECORDED.
At hwaNeE a \ e o WTHE SRBUND. UL ATION TEST L B DONE AT 000 VOLTS, 0C. NAXIHLN CLRRENT NOT
N T 5 0 ! 0 EXCEED 5 MICRD AMPS, USING A METHOD APPROVED BY A
- L 1800 MIN 57 “ e HI PO BETVERN COL RTINS APTER ORI TEST AT 1000 VOLTS BC, MeXINLN
- (36420 T T0 EXCEED S MICRO AMPS, USING A METHOD APPROVED BY' APS.
, , AN BE Lioh s Soen ¢ HEASURE AND RECCRD THE INDUCIAVEE o ‘EACH COIL AFTER, INPRLENATON.
0.7MEASURE AND RECORD THE QUALITY FACTOR @ OF EACH COIL AFTER IMPREGNATION.
— LEIGHT He R TRAVEL INSFECTION REPORT SHALL Bt PROVIDED FOR EACH COLL.
1o 12 X 0548 = 6576 €70 1457 MAX L%RESULTS OF THE FIRST COIL TESTED WILL BE IMMEDIATELY SENT TO APS FOR EVALUATION.
ALLOWANCE 1 X 015 = 0165
I z (1434 ) 3ND_CRACKS OR VOIDS. THE COILS SHALL HAVE THEIR NATURAL APPEARANCE AS TRANSPARENT
GROUND INSULATIIN __~ 2 X 014 = 028 EPOXY (COIL COLOR IS AMBER LIKE) AND SHALL NOT BE PAINTED.
70 =1783mm 47ALL COILS SHALL BE CRATED FOR SHIPMENT THAT PREVENTS ANY DAMAGE DUE TO HANDLING,
VIDTH WL a SHIPMENT, STORAGE AND THE ELEMENTS.
LAYERS g ; 315048 = ‘251;2 S5 1THE WINDING AND POTTING FIXTURES SHALL BE RETURNED TO APS.
C o15 SUGGESTED CURING CYCLE FIR EPOXY. o
. PTIONAL WRAPPING PROFILE. ALL VOIDS
SUGBESTED WINDING PROCEDURE MUST BE FILLED WITH FIBERGLAS TAPE. 1 MOLD PREHEAT AND FILL TEMPERATURES TO 130°F + S'F.
Vllﬁm[gg 17 WRAP A SINGLE LAYER OF SCOTCHPLY ARDUND THE VINDING FIXTURE. 2, GEL AT 190°F # 5°F FOR 4 HOURS.
gkgmg ;Nmmw 2.7 WIND THE FIRST CONDUCTOR LAYER ON TO THE WINDING FIXTURE. 3, POST CURE AT 305°F + 5°F FOR 6 HOURS
(@257 3. APPLY A COAT OF EPOXY FORMULATION TO THE FIRST LAYER VITH A 4, CONTROLLED COOL DOVN TO 130°,
& PAINT BRUSH.
EE% EEgé‘%iEEEULA 5. INSPECT COIL PER DOCUMENT NO. 310104-00255. @
— 47 VRAP A SINGLE LAYER OF SCOTCHPLY ARDUND THE FIRST LAYER. FOR ARGONNE NATL LAB INTERNAL USE CNLY. —
57 WRAP_ A SINGLE HALF LAP LAYER OF KAPTON TAPE ON THE CONDLCTOR
R TRBLE HALF AR LA EPOXY FORMULATION, ITEMS 45, & 6
- _ 67 WRAP THE SECOND CONDUCTIR LAYER DN TO THE WINDING FIXTURE 926 EPOXY RESIN. 100 PRy
SYz2 (SN AND CUT END OFF T0 THE REQUIRED LENGTH. oua Sy
INNZZ NNz
ST S
A4 NI T ADPLY A SR OF EPOXY FORMULATION TO THE SECOND LAYER WITH A SUGGESTED NETHOD OF FABRICATION IS THE WAY THE LABORATORY
A RREE e g VOULD DO IT. VENDOR MAY USE THEIR OWN METHOD WITH THE
RN NRZH
B %’\:\‘3?; g%g% 702 87 WRAP A SINGLE LAYER OF SCOTCHPLY AROUND THE SECOND LAYER. APPROVAL OF THE LABDRATORY. 3
N2 NNEA
NNZ|Z) NINZZ| 92 WRAP THE THIRD CONDUCTOR LAYER ON TO THE WINDING FIXTURE. PN SOURCE DR EQUIVALENT
[\\\:j[\gjq% gjg?g B> SURe R EOUIVALENT B> Rl oAy INC
NN |22 N4 10. APPLY A COAT OF EPOXY FORMULATION TO THE THIRD LAYER WITH A 2104 CROWN V.
NNz R H PPLY A COAT 15698 STATE HIGHVAY 88 POND C RN ey R 7799
XA NN (1434 £ GROVE, CA 95665-9:
R RINZ - TGS e 1-704-841-1380
RN NN 117WRAP A SINGLE LAYER OF SCOTCHPLY ARDUND THE THIRD LAYER.
NS NN B> SOURCE OR EGUIVALENT A
R R 127WRAP_A SINGLE HALF LAP LAYER OF KAPTON TAPE ON THE CONDUCTOR TYTEC 8 HI-SHRINK TAPE/RELEASE COATED 002 X .50 VIIE POLYESTER __|A/R
SIS SIS AT THE CROSSOVER LOCATION. 4300 JACKSON ST 7 KAPTON TAPE 0L X_25 /R
— NS R GREENVILLE, TX
IS I 13WRAP THE FOURTH CONDUCTOR LAYER ON TO THE WINDING FIXTURE. 1-903-457-8525 6 826 EPOXY RESIN AR
NS R 5 NADICMETHYLANHIDRIDE_(NMA) AR
R R 14. #EPLY A COAT OF EPOXY FORMULATION T0 THE FOURTH LATER VITH A B> SOURCE OR EQUIVALENT 4 BENZYLDIVETHYLANINE B0V AR
AT CROSSOVER I90Y NS PAINT BRU SUPERTOR ESSEX PRODUCTS
ONLY N IN(S] BROVNELL DLV, 3 FIBERGLAS TAPE 007 X 100 A/R
) NS ISWRAP A SINGLE LAYER OF SCOTCHPLY AROUND THE FOURTH LAYER 19698 STATE HIGHVAY 88 POUND C 2 B SCOTCHPLY 1003 (01 THICK) A/R
&) PINE GROVE, Ch 956659455
uS 3 l6, APPLY 25 T0 100 PST PRESSURE 70 ALL FOUR SIDES, FING ROV >[1 COIL_CONDUCTLR 16 AVG HEAVY (HHD 220C | I, LRI TG AT IO | A/R
ve A7 17.70VEN CURE THE EPOXY/SCOTCHPLY. SOURCE TR EQUIVALENT o | e 7 e e | eweeCaTuR o escaTn | e e[|
A B> STURCE DR EQUIVALEN § S PARTS LIST / BILL OF VATERTAL
SECTION  B-B 18IREMOVE THE COIL FROM THE VINDING FIXTURE. DANBURY, CT 06813 AR | pirTs —aun-02 | (740  ARGONNE NATIONAL LABORATORY
1-800-952-2424 N i  u @
SECTION ~ A-A SCALE 4 19.7WRAP THE COIL VITH FIBERGLASS TAPE. i = %ﬁg‘ j“" gi ADVANCED PHOTON SOURCE
i o e roess &[G PITTS | STORAGE RING
SCALE 4 ROTATED 90 ANAN20. APPLY & HALF LAP OF STRIPPING - SHRINKABLE TAPE LTEM 8 > SOURCE IR EquvALENT e T un02 STORAGE RING TECHNICAL CONPONENTS
AND SHRINK WITH A HEAT GUN. MCMAST R S o 10w [ S A MAGNET, CANTED UNDULATOR CORRECTOR
WRAP COIL VITH 1 HALF LAP LAYERS OF FIBERGLAS TAPE BEFORE POTTING BIX on e o S SHOARNA - Jun-02 MAGNET ASSEMBLY
21.7VACUUM IMPREGNATE THE COIL WITH EPOXY FORMULATION AND CURE. Egécggﬂg o%on 60680-4355 i A e [P il _ SH‘JE POLE COIL ASSEMALY _
e U RELEASED o I["owres [310104-900300 |03
A\ 22, REMOVE STRIP‘PINE TAPE PRIOR TO INSPECTION, : : RE5B0203 | SEE_PARTS LIST‘ ErE D omae | s Ly 2
3 5 4 3 2
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Canted Undulator Magnets

T REVISTONS
TESCRIPTION [ BY_Jeemnvel]_DATE

i( R369)

D ‘ (7 | D
I
1197 \4x R100 T eje
B—= A A i
M A
269
_ B—— f n
269 —= 1838
2376

COIL SHOWN WITH SCOTCHPLY BEFORE
FIBERGLASS WRAPPING

COIL SHOVWN WITHOUT SCOTCHPLY

: . I E

18,00 MIN

7>
\ 4 08 ‘ 56
674 ‘ ‘
— 1429 _
1406 ———
— (269) ‘ ‘
I
|
SN2 1 RS
v 28
NRAE IR —au7 — 928 —~
B N genS !
NN 27N IR
NN 21¢/ NN
NN (1406 ) LRI
NIS|2e KN
NI IGINN
NN oINS
N 2N,
NS %)
NS 9
- NS %) —
NS %)
SIS 2%/
SN v\%)
IS 4
NN i
RN i
S @
A PARTS LIST 7/ BILL OF VATERTALS
JE B S AR | PiTTs -uun-02 | #7AN  ARGONNE NATIONAL LABORATORY
e 02 | 5457 ADVANCED PHOTON SOURCE
- - wncmmnes @ |G PITTS - un-02 STORAGE RING
SSAE fT  SCAE A | EiEp LT e RS Gcmen
SCALE 4 SCALE 4 et R Bt S SRR - un-02 * WAGNET ASSEMBLY
 AEBNCE VIN LT M TS 1] LE COIL ASSEMBLY
mf.‘ﬂffﬁ?mn - oRELEASED 0 D 104-900300 03
020 SEE PARTS LIST T T T
3 5 4 3 2 [ 1
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