REVISION HISTORY
NOTES: CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
H 1. ALL FILLET WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE . 9. AS AN ALTERNATE TO NOTES 7 & 8 ABOVE, AN ACCEPTABLE PICKLE ZONE | REV DESCRIPTION DATE APPROVED
BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL. A | INITIAL RELEASE
2. ITEM 9 (ADJUSTER WELDMENT) IS WELDED TO THIS ASSEMBLY USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5%
IN THE WELDING FIXTURE ALONG WITH THE 9-CELL CAVITY. VOL . HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD
IT 1S NOT MECHANICALLY FASTENED TO THIS ASSEMBLY AT THIS TIME, WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER
IT'S SHOWN FOR REFERENCE ONLY. DRY ING. INSURE THAT PARTS ARE CLEAN. COMPLETELY DRY AND
OX IDAT ION FREE PRIOR TO WELDING.
3. ALL DIMENSIONS ARE IN MILL IMETERS.
] 10. ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX
4. SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
AND RADIAL SCRATCHES. OF ALL TITANITUM OXIDATION AND DISCOLORATION.
5. ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND 11. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING. DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
FERMILAB PRIOR TO ANY PRODUCT WELDING.
6. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE
G CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE 12. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO 0
OIL, MOISTURE AND OXIDAT ION. ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE .
7. CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A
NONCHLOR INATED SOLVENT SUCH AS ACETONE. TOLUENE OR 13. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH. ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH
A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC.
8. FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR
TO WELDING, WIRE BRUSH THE ITEMS TO BE WELDED WITH A NEW, 14. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED
— STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT —
WOOL . THE PROPER MATERIAL CERTIFICATIONS.
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FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
V. MARTINEZ * UNITED STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILL IMETERS CHECKED BY DATE .‘ P.0. BOX 500, BATAVIA, IL 60510-0500
INTERPRET DIM PER ASME Y14.5M-1994 TITLE
BREAK ALL SHARP EDGES 0.75 MAX.  [FNGINEERED BY BATE
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REVISION HISTORY
NOTE - CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPTION DATE APPROVED
H 1. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE 10, FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR T INITIAL RELEASE
ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH TO WELDING, WIRE BRUSH THE ITEMS TO BE WELDED WITH A NEW,
A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC. STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL
WOOL .
2. ALL WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE.
11. AS AN ALTERNATE TO NOTES 9 & 10 ABOVE, AN ACCEPTABLE PICKLE
3. ITEMS 4.5 AND 6 MUST BE INSTALLED AS SHOWN, PRIOR TO LEAK TEST BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL.
TO PROTECT BELLOWS ASSY. USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5=
— ] VOL . HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD
4. ALL DIMENSIONS ARE IN MILLIMETERS. WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER
DRY ING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
5. ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND OXIDATION FREE PRIOR TO WELDING.
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING, |TEMS 4,
5 & 6 MUST BE INSTALLED DURING SHIPPING TO AVOID DAMAGE TO 12, ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX
THE BELLOWS. WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
OF ALL TITANIUM OXIDATION AND DISCOLORATION.
G 6. MOUNTING HOLES FROM FLANGES, ITEM 1 AND ITEM 2 ARE TO BE IN-LINE
WITHIN +0.15mm. 13. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
7. ITEMS 1 AND 2 MUST BE CONCENTRIC WITH EACH OTHER WITHIN @0.15mm. FERMILAB PRIOR TO ANY PRODUCT WELDING.
8. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE 14. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
OIL, MOISTURE AND OXIDATION. FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE .
9. CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A 15. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED
NONCHLOR INATED SOLVENT SUCH AS ACETONE, TOLUENE OR WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH. THE PROPER MATERIAL CERTIFICATIONS.
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NOTES:

H 1.

TUBE MAY BE ROLLED AND WELDED TO ACHIEVE DESIRED PART,

ANY OUTSIDE WELDS ARE TO BE GROUND FLUSH AND PART IS TO BE VACUUM
LEAK CHECKED. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE
DETECTABLE ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR
WITH A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC

ALL DIMENSIONS ARE IN MILLIMETERS.

SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS
AND RADIAL SCRATCHES.

ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING.

ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE
OlL, MOISTURE AND OXIDATION.

CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A
NONCHLORINATED SOLVENT SUCH AS ACETONE, TOLUENE OR
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH.

FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR

TO WELDING, WIRE BRUSH THE ITEMS TO BE WELDED WITH A NEW,
STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL
WOOL .

AS AN ALTERNATE TO NOTES 6 & / ABOVE, AN ACCEPTABLE PICKLE
BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL.

USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5%
VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD
WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER
DRYING. [INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
OXIDATION FREE PRIOR TO WELDING.

ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX
WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
OF ALL TITANIUM OXIDATION AND DISCOLORAT ION,

W

10. WELDER MUST BE QUALIFIED

IN TITANITUM WELDING. VERIFICATION

DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
FERMILAB PRIOR TO ANY PRODUCT WELDING.

11. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE

FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.

12. MATERITAL CERTIFICATIONS ARE REQUIRED AND MUST BE
WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WI THOUT
THE PROPER MATERIAL CERTIFICATIONS.
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REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
NOTE : ZONE | REV DESCRIPTION DATE APPROVED
F 1. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. A | INTTTAL RELEASE
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FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A [l) lwggg FL(E),}ISD/?IFJIEP é g Xé hL/IIE |¥§1E§a 001 V. MARTINEZ 12-13-08 # UNITED STATES DEPARTMENT OF ENERGY
BM- CHECKED BY DATE _
INTERPRET DM PER ASVE L. -1 P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3& MAX . TITLE
ENGINEERED BY DATE ILC CRYO MODULE
A FOR REFERENCH ®ATERIAL TOLERANCES | THIRD ANGLE PROJECTION HEL IUM VESSEL - BLADE TUNER
R DATABASE TEAM/GROUP 2-PHASE_SUPPORT_PLATE
- NOTFORIEABRICATINy, uy Fihs DESY EDMS SIZE | CAGE CODE [DWG NO. REV
NEXT ASSY |MAYSERTBNCURRENT — GRADE 2 XX + 0.13 CAD SOLID MODEL No. | A2 | OU5R6 |DOO000000777841| A
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REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
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BREAK ALL SHARP EDGES .75~ MAX. P.0. BOX 500, BATAVIA, IL 60510-0500
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NOTE :
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PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
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REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
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MATERIAL TOLERANCES | THIRD ANGLE PROJECTION HEL IUM VESSEL - BLADE TUNER
1 DATABASE TEAM/GROUP ADJUSTER_TUBE
/81931 /77981 FLTANTUM X108 DESY EDMS SIZE | CAGE CODE |DWG NO. REV
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
i NOTES: ZONE | REV DESCRIPTION DATE APPROVED
1. ONLY USE ROTATABLE FLANGE FROM ASSEMBLY P/N# F0462X300R 10. AS AN ALTERNATE TO NOTES 8 & 9 ABOVE, AN ACCEPTABLE PICKLE A | INITIAL RELEASE
(ITEM 6). INSTALL BEFORE WELDING ITEM 5. BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL .
USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5%
2. ITEM 6, PART SPECIFICATION IS IN INCHES, VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD
WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER
3, ALL WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE. DRY ING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
OXIDATION FREE PRIOR TO WELDING.
— 4. ALL DIMENSIONS ARE IN MILLIMETERS.
11, ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX
5. SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
AND RADIAL SCRATCHES. OF ALL TITANIUM OXIDATION AND DISCOLORATION.
6. ASSEMBLY MUST BE FREE FROM DIRT, GREASE., OIL AND CHIPS AND 12, WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING. DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
FERMILAB PRIOR TO ANY PRODUCT WELDING.
G 7. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE 13. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
OlL, MOISTURE AND OXIDATION. ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.
8. CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A
NONCHLOR INATED SOLVENT SUCH AS ACETONE, TOLUENE OR 14. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH. ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH
A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC.
9. FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR
TO WELDING, WIRE BRUSH THE ITEMS TO BE WELDED WITH A NEW, 15. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED
STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT
WOOL | THE PROPER MATERIAL CERTIFICATIONS,
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REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE

REV

DESCRIPTION

DATE

APPROVED

A | INITIAL RELEASE
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UNLESS OTHERWISE SPECIFIED:
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INTERPRET DIM PER ASME Y14.5M-1994
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TITLE
ENGINEERED BY DATE ILC CRYO MODULE
HEL IUM VESSEL - BLADE TUNER
DATABASE TEAM/GROUP CLAMP ING_PIN
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REVISION HISTORY
NOTES: 8. AS AN ALTERNATE TO NOTES 6 & / ABOVE, AN ACCEPTABLE PICKLE CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY,
BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL.
H 1. NOTE ORIENTATION OF TUNER RING HOLES AND WELDS TABS USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5% ZONE_| REV DESCRIPTION DATE APPROVED
IN RELATION TO ROLLER PADS. VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD A | INITIAL RELEASE
WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER
2. ALL FILLET WELDS TO BE SMOOTH FOR COSMETIC APPEARANCE. DRYING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
OXIDATION FREE PRIOR TO WELDING.
5. DIMENSIONS IN [X.XX] ARE IN INCHES.
MATERITAL SPECIFICATION FOR ITEM 4 IS IN INCHES. 9. ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX
ALL OTHER DIMENSIONS ARE IN MILLIMETERS., WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
OF ALL TITANIUM OXIDATION AND DISCOLORATION.
4. ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING., 10. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
5. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE FERMILAB PRIOR TO ANY PRODUCT WELDING.
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE
OlL, MOISTURE AND OXIDATION, 117. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
6. CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.
G NONCHLOR INATED SOLVENT SUCH AS ACETONE, TOLUENE OR
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH. 12. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE
ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH
/. FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC.
TO WELDING, WIRE BRUSH THE ITEMS TO BE WELDED WITH A NEW,
STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL 15. MATERITAL CERTIFICATIONS ARE REQUIRED AND MUST BE [INCLUDED
WOOL . WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WI THOUT
THE PROPER MATERIAL CERTIFICATIONS.
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[.083] 2 790905 ROLLER PAD 2
1 /90865 TUNER RING MOTOR SIDE 1
[TEM| P.1.N. DESCRIPTION QTY
PARTS LIST
I I FINISH UNLESS OTHERWISE SPECIFIED: DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
I I V. MARTINEZ 12-11-06 & " TED STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILLIMETERS CHECKED BY DATE W 0 oox 500, BATAVIA, IL 60510-0500
\ CEE NOTES INTERPRET DIM PER ASME Y14.5M-1994 TE
BREAK ALL SHARP EDGES .75 MAX.
AV AL WACH. SURFACES 3.2/ WAX. FNGINEERED BY OATE ILC CRYO MODULE
| | UATER AL DATABASE | TEAN/GROUP HEL IUM VESSEL - BLADE TUNER
DETAIL-B SEE PARTS LIST TOLERANCES | THIRD ANGLE PROJECTION | DESY EDMS TUNER_SIDE_WELDMENT
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NOTES:

1. TUBE MAY BE ROLLED AND WELDED TO ACHIEVE DESIRED PART,
ANY OUTSIDE WELDS ARE TO BE GROUND FLUSH AND PART IS TO BE
VACUUM LEAK CHECKED. ALL WELDS TO BE VACUUM TIGHT. NO LEAK
SHALL BE DETECTABLE ON THE MOST SENSITIVE SCALE OF A HELIUM
LEAK DETECTOR WITH A MINIMUM SENSITIVITY OF 2 X 107"ATM. CC/SEC
2. ALL DIMENSIONS ARE IN MILLIMETERS.

S. SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS
AND RADIAL SCRATCHES.

4., ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING.

5. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE
OlL, MOISTURE AND OXIDATION,

6. CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A
NONCHLORINATED SOLVENT SUCH AS ACETONE, TOLUENE OR
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH.

/. FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR
TO WELDING, WIRE BRUSH THE [ITEMS TO BE WELDED WITH A NEW,
STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL
WOOL .

8. AS AN ALTERNATE TO NOTES 6 & / ABOVE, AN ACCEPTABLE PICKLE
BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL.
USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5%
VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD
WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER
DRYING. [INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
OXIDATION FREE PRIOR TO WELDING.

9. ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX

WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
OF ALL TITANIUM OXIDATION AND DISCOLORAT ION.,

$240.0 _5 s
| O ]0.40]

$230

10.

1.

12.

WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
FERMILAB PRIOR TO ANY PRODUCT WELDING.

INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.

MATERITAL CERTIFICATIONS ARE REQUIRED AND MUST BE [INCLUDED
WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WI THOUT
THE PROPER MATERIAL CERTIFICATIONS.

= 229 .4
0.40+£0.1 —=p=
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REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
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REV

DESCRIPTION

DATE
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BREAK ALL SHARP EDGES
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DRAWN BY
V. MARTINEZ

DATE
12/06/06

CHECKED BY

DATE

Je "

A

RMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

P.0. BOX 500, BATAVIA,

L 60510-0500

ENGINEERED BY

DATE

TOLERANCES

THIRD ANGLE PROJECTION

DATABASE
DESY EDMS

TEAM/GROUP

X

X
XX
ANGLE

— Co
(&N}

o« =

HH
—ooN

o

CAD
| -DEAS

SOLID MODEL NO.

TITLE

HEL UM

LC CRYO MODULE
VESSEL - BLADE TUNER
UBE_TUNER_SIDE

680122

SIZE

A

CAGE CODE

OUORO

D

WG NO.

DO0000000 /77961

REV

A

SCALE

34

DO NOT SCALE DRAWING

SHEET 1

OF

1

Created: 08:56:24 on 10-07-07 (D-M-Y) By:

grimm  State: 1-INITIAL

T

o

/




12 11 10 9 3 / {V o J 4 S / 1

REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY,
NOTES : 8. AS AN ALTERNATE TO NOTES 6 & /7 ABOVE, AN ACCEPTABLE PICKLE 7ONE | REV DESCRIPTION DATE APPROVED
H BATH MAY BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL. - T TNITIAL RELEASE
1. NOTE ORIENTATION OF TUNER RING HOLES AND WELD TABS USE A BATH OF 35z VOL. NITRIC ACID (70% CONCENTRATION) AND 5%
IN RELATION TO ROLLER PADS. VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD
WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER
2 ALL DIMENSIONS ARE IN MILL IMETERS. DRYING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
OX IDATION FREE PRIOR TO WELDING.
3. SEALING SURFACES ON FLANGES MUST BE FREE FROM ANY NICKS
AND RAD AL SCRATCHES 9. ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX
S WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
4. ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND OF ALL TITANIUM OXIDATION AND DISCOLORATION.
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING.
10. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
5. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE FERMILAB PRIOR TO ANY PRODUCT WELDING.
OIL, MOISTURE AND OXIDAT ION.
11. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
G 6. CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
NONCHLOR INATED SOLVENT SUCH AS ACETONE, TOLUENE OR FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH.
12. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE
7 FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH
TO WELDING, WIRE BRUSH THE ITEMS TO BE WELDED WITH A NEW, A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC.
STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL
WOOL | 13. MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED
WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT
THE PROPER MATERIAL CERTIFICATIONS.
- ( 496.4 ) -
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2 790905 ROLLER PAD 2
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ITEM| P.T.N. DESCRIPT ION QTY
PARTS LIST
FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
V. MARTINEZ 12-11-0§ P& "\ 6D STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILL IMETERS CHECKED BY DATE .‘ P.0. BOX 500, BATAVIA, IL 60510-0500
INTERPRET DIM PER ASME Y14,(5M-1994 TITLE
BREAK ALL SHARP EDGES .75 MAX.
ALL MACH. SURFACES 3& MAX . ENGINEERED BY DATE ILC CRYO MODULE
VATERIAL DATABASE | TEAW/GROUP HEL TUM VESSEL - BLADE TUNER
SEE PARTS LIST TOLERANCES | THIRD ANGLE PROJECTION DESYCADEDMS SRR, COUPLER_SIDE_WELDMENT
A 781951 777901 X2 |-DEAS 578483 | SIZE | CAGE CODE DNG NO. R
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Created: 07:56:09 on 10-07-07 (D-M-Y) By: grimm State: 1-INITIAL



3 ] 5 5 & 4 | 3 ) w

. REVISION HISTORY
NOTES: /- éiTﬁNMﬁbTEENmELEaEH%ESTS ?}‘LEAQB%E’WQE‘DA%?EP%EEliEFE CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY,
1. ASSEMBLY MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS. USE A BATH OF 35% VOL. NITRIC ACID (70% CONCENTRATION) AND 5% ZONE T REV DESCR IPT IO DATE APPROVED
VOL. HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD
2. ALL DIMENSIONS ARE IN MILL IMETERS. WATER AND THEN RINSE WITH HOT WATER TO FACILITATE FASTER A [ INITIAL RELEASE
F DRYING. INSURE THAT PARTS ARE CLEAN, COMPLETELY DRY AND
3. ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND OXIDATION FREE PRIOR TO WELDING.
PROPERLY PACKAGED TO AVOID DAMAGE DURING SHIPPING.
8. ALL WELDS MUST BE PERFORMED INSIDE OF A PURGED GLOVEBOX
4. ALL WELDS MUST BE CONTAMINANT FREE. EACH JOINT MUST BE WITH AN OXYGEN COUNT OF 20 PPM OR LESS. WELDS MUST BE FREE
CLEANED PROPERLY TO REMOVE MILL SCALE, DIRT, DUST, GREASE OF ALL TITANIUM OXIDATION AND DISCOLORATION.
OIL, MOISTURE AND OXIDATION.
9. WELDER MUST BE QUALIFIED IN TITANIUM WELDING. VERIFICATION
| 5. CLEAN ALL AREAS WITHIN 25mm OF THE WELD JOINT USING A DOCUMENTS AS WELL AS SAMPLE WELDS MUST BE SUPPLIED TO
NONCHLOR INATED SOLVENT SUCH AS ACETONE, TOLUENE OR FERMILAB PRIOR TO ANY PRODUCT WELDING.
METHYL ETHYL KETONE (MEK) AND A CLEAN, LINT FREE CLOTH.
10. INSPECTION OF WELDS TO BE CONDUCTED AT FERMILAB PRIOR TO
6. FOLLOWING THE SOLVENT CLEANING AND IMMEDIATELY PRIOR ANY ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE
TO WELDING, WIRE BRUSH THE ITEMS TO BE WELDED WITH A NEW, FINAL WELDS PRIOR TO PRODUCT ACCEPTANCE.
STAINLESS STEEL BRUSH. DO NOT USE A STEEL BRUSH OR STEEL
WOOL . 11. ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE
ON THE MOST SENSITIVE SCALE OF A HELIUM LEAK DETECTOR WITH
E A MINIMUM SENSITIVITY OF 2 X 107 ATM. CC/SEC.
12 MATERIAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED
WITH SHIPPING. THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT
THE PROPER MATERIAL CERTIFICATIONS.
——
< 5 ———a%
/ 3 ‘/
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] - ( 115 ) - ITEM| P.1.N. DESCRIPTION QTY
—~—— PARTS LIST
FINISH UNLESS OTHERWISE SPECIFIED: ~ |DRAWN BY DATE i FERMI NATIONAL ACCELERATOR LABORATORY
A DIMENSIONS ARE IN MILLIMETERS V. MARTINEZ 12/035/06 2F UNITED STATES DEPARTMENT OF ENERGY
INTERPRET DIM PER ASME Y14.5M-1994 |CHECKED BY DATE _
BREAK ALL SHARP EDGES .75  MAX. P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3<§// MAX . TITLE
ENGINEERED BY DATE ILC CRYO MODULE
A MATER/IAL TOLERANCES THIRD ANGLE PROJECTION HEL IUM VESSEL - BLADE TUNER
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NOTES:

1. DIMENSIONS IN [X.XX] ARE IN INCHES. MATERIAL
SPECIFICATION IS IN INCHES.

2. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.

REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE | REV DESCRIPTION DATE APPROVED

A | INITIAL RELEASE
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FINISH UNLESS OTHERWISE SPECIFIED:  |DRANN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
V. MARTINEZ 12-13-06 P& "\ 6D STATES DEPARTMENT OF ENERGY
N/A DIMENSIONS ARE IN MILLIMETERS CHECKED BY DATE M 5o Box 500, BATAVIA, 1L 60510-0500
P O i
ALL MACH. SURFACES 3% wax,  |ENGINEERED BY DATE ILC CRYO MODULE
VATERIAL DATBISE TR0 HEL TUM VESSEL - BLADE TUNER
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SCALE 1:2 & AS NOTED DO NOT SCALE DRAWING SHEET 1 OF 1
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NOTES:
1. DIMENSIONS IN [X.XX] ARE

($60.32)
[2.375]

MATERITAL SPECIFICATION IS

INCHES.
INCHES.

2. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.

(56.11)
[2.209]

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

DATE APPROVED

r FERMI NATIONAL ACCELERATOR LABORATORY
UNITED STATES DEPARTMENT OF ENERGY

¥ P.0. BOX 500, BATAVIA, IL 60510-0500

TITLE
ILC CRYO MODULE
HEL UM VESSEL - BLADE TUNER
2-PHASE_P|PE_EXTENSION

ZONE | REV DESCRIPT ION
A | INITIAL RELEASE
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FINISH UNLESS OTHERWISE SPECIFIED: DRAWN BY DATE
DIMENSIONS ARE IN MILLIMETERS V. MARTINEZ 15DECO6
N/A INTERPRET DIM PER ASME Y14.5M-1994 |CHECKED BY DATE
BREAK ALL SHARP EDGES 0.75 MAX.
ALL MACH. SURFACES 3§§// MAX .
ENGINEERED BY DATE
MATERIAL TOLERANCES | THIRD ANGLE PROJECTION
DATABASE TEAM/GROUP
781951 717921 $2 375X 0. 083" WALL T DESY EDMS | T4CM DES|GN
NEXT ASSY USER' BN TAWANTUM TUBING-GRADE 2 | y"yx ¥ 013 CAD SOL 1D MODEL NO.
APPL | CAT ION ANGLE £ 1° |-DEAS | D00000000680212

SIZE | CAGE CODE |DWG NO. REV
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SCALE 2:1 | DO NOT SCALE DWG | SHEET 1 OF 1
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NOTE:
F 1. PART MUST BE FREE OF DIRT, GREASE, Ol

L AND CHIPS.

2X ¢9.0 THRU x
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~— 350.
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0 —————=

10.0
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REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE

REV

DESCRIPTION

DATE

APPROVED

A | INITIAL RELEASE

< 14,10 =
FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
I IR o, i oo W o o e 0
-5M-1994 [CHECKED BY DATE _
BREAK ALL SHARP EDGES .75~ MAX. P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX. TITLE
ENGINEERED BY DATE ILC CRYO MODULE
FOR REFERENCH GATERTAL TOLERANCES | THIRD ANGLE PROJECTION HEL IUM VESSEL - BLADE TUNER
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPT ION DATE APPROVED
A | INITIAL RELEASE
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- SEE NOTE 2—////% 1.0 X 45
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20°
B T
0.80
NOTES:
1. PART MUST BE FREE OF DIRT, GREASE,
OlL AND CHIPS.
2. DO NOT BREAK KNIFE EDGE, KEEP SHARP.
ANGLE SURFACE TO BE FREE OF SCRATCHES,
DENTS AND DIRT.
FINISH UNLESS OTHERWISE SPECIFIED:  |DRANN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A ? mgggégqlstEp é g Xé bt |¥§1E§§| 004 L ROSINE 25JUNO7 # UNITED STATES DEPARTMENT OF ENERGY
5N~ CHECKED BY DATE _
BREAK ALL SHARP EDGES .75  MAX. P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3<§// MAX. TITLE
ENGINEERED BY DATE ILC TYPE IV CRYOMODULE
MATERIAL TOLERANCESC ] (THIRDYANGLE PROJECTION HELIUM VESSEL - BLADE TUNER
EL DATABASE TEAM/GROUP CF_FLANGE_ROTATE_INSERT
- /81951 TITANIUM 108 DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USED ON GRADE 2 %x 15013 CAD SOLID MODEL No. | A3 | 0U5R6 |DO0O000000791845| A
APPL | CAT ION ANGLE £ 1° |-DEAS | D00000000738182 | SCALE 1:1 |DO NOT SCALE DWG | SHEET 1 OF 1

Created: @§:19:21 onl 10-07-07 (D-M-%) By: grimm State: 1-4NITIAL Z 4 9 | ]
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NOTES:

70 BE FREE

1. PART MUST BE FREE OF DIRT,
2. DO NOT BREAK KNIFE EDGE,

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE | REV DESCRIPT ION DATE APPROVED
KEEP SHARP. ANGLE SURFACES
|F SCRATCHES, DENTS AND DIRT.
12.3 —=——=
0.08
DETAIL-A
( 20° )
1 RO.5
T I
@74 .7 T
= 20 [
< = 3.5
/ RO. 4 -
—— = 0.51
)
B84 . B76.71 50>
‘ & 45°
( $84.73 )
b
— V
| SEE NOTE 2
- | © |¢0.25
— RO .4
0.5 ——= =
DETAIL-A
SCALE 4/1
FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A ? mgggégqlstEp é g Xé bt |¥§1E§§| 004 V. MARTINEZ 05-11-07 # UNITED STATES DEPARTMENT OF ENERGY
.5M- CHECKED BY DATE i}
INTERPRET DIl PER ASME Y140 P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX . TITLE
ENGINEERED BY DATE ILC TYPE IV CRYOMODULE
MATER AL TOLERANCESCF| (THIRDYANGLE PROJECTION HELIUM VESSEL - BLADE TUNER
EL DATABASE TEAM/GROUP FLANGE_CF_KNIFE_EDGE_BODY
/81991 /77921 TITANIUM K08 DESY EDMS SIZE [ CAGE CODE [DWG NO. REV
NEXT ASSY USED ON GRADE 2 %x 15013 CAD SOLID WODEL No. | A3 | 0U5R6 |DO0O000000791535| A
APPL | CAT ION ANGLE & 1° | -DEAS 759532 SCALE 1:1 |DO NOT SCALE DWG | SHEET 1 OF 1

Created: 00§:39:56 onl 10-07-07 (D-M-%) By: grimm  State: 1-AN1T 1AL

H

5

/

1




REVISION HISTORY
NOTES - CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPT ION DATE APPROVED
1. PART TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS. N | INITIAL RELEASE
A MAXIMUM OF O.5mm X 45° |S ALLOWED.
2. ALL HOLES TO HAVE A 90° CSK O0.5mm TO 1.0mm LARGER
THAN THE MAJOR DIAMETER. (TO REMOVE BURRS)
3. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
<\
12X | 30°
8X 45° =1 15
4% 7.5 b= =
DETAIL B
A ~—
2X 1.0 X 45- —\\
I
12X ¢11.00 THRU
| 4 [80.25|A|B]|
D
@274 .0
@252
. ?296
g '/
A
A T 5 /
A | | | DETAIL B |
SCALE 2/1
$240.0%0- 2> A = L — — __ IR
4X M8 X 1.25 THRU
0.25|A|B
& ¢ AlB] | 2X |7.5° FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE i FERMI NATIONAL ACCELERATOR LABORATORY
A [l)hllhT/lEggFlecE)?SD/mEPég Xé bwﬂEga 001 S. POREMBA 01JUNOY 2F UNITED STATES DEPARTMENT OF ENERGY
2X [ 45.0° BREAK ALL SHARP EDGES~ 75 MAX. CHECKED BY DATE P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX. TITLE
ENGINEERED BY DATE ILC CRYOMODULE
SECTION A-A MATERI AL TOLERANCES | THIRD ANGLE PROJECTION HELIUM VESSEL - BLADE TUNER
1 DATABASE TEAM/GROUP TUNER_R ING_MOTOR_S IDE
777901 777951 ELTANT UM 108 DESY EDMS SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USER’ BN GRADE 2 XX t 0.13 CAD SOLID MODEL NO. | A2 | OUSR6 |DO0O000000790865| A
APPL | CAT ION ANGLE £ 1° | -DEAS 680142 SCALE 3:4 | DO NOT SCALE DWG | SHEET 1 OF 1
Created: 08848:40 on 10-07-07 (D-M-Y) /By: grimm State: 1-INITRAL 9 Z 4 4 | ) | l
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REVISION HISTORY
NOTES - CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPT ION DATE APPROVED
1. PART TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS.  TINITIAL RELEASE
A MAXIMUM OF O.5mm X 45° IS ALLOWED.
2. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
~— 6.0
@76.2
FINISH UNLESS OTHERWISE SPECIFIED:  |DRAN BY DATE gt FERMI NATIONAL ACCELERATOR LABORATORY
R &I S S B
-5M-1994 [CHECKED BY DATE .
BREAK ALL SHARP EDGES .75~ MAX. P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ VAX. TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER | AL FOR ROUERANERSCH (OHWRDYANGLE PROJECTION HELlUM2 \{DEHSASSEEL_P_I PBEL_A(I,?AEP TUNER
DATABASE TEAN/GROUP -
781951 777921 TlTANlUM\IOT FOR FiAZBRIC/‘ O DESY EDMS SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY | USED ON GRADE 2 NV“’MQE@?%P?Rﬁgit%“-— an LD oo o1 A3 | OUSR6 |D00000000790885| A
APPL | CAT ION ANGLE & 1° | -DEAS 680222 SCALE 1.5-1 DO NOT SCALE DWG | SHEET 1 OF 1

Created: 1f4:53:28 onl 19-06-07 (D-M-%) By: grimm  State: 1-AN1T 1AL
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/
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b
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NOTES:

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE | REV DESCRPT ION DATE APPROVED
1. PART TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS. A | INITIAL RELEASE
A MAXIMUM OF O.5mm X 45° |S ALLOWED.
2. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
04,0 —=
—— 12.0 |}=— < 40.0 -
I I I I
2X 35.8 2X 35.8
41. ( 41.8 )
| i | | i
i |
i
t 2% 3.0 | | t 2X 3.0
3.0 —=~ = 34 .0 =
~ = 2X 11.0
R120.0 < 40.0 =
— 2X 14.0 =
FINISH UNLESS OTHERWISE SPECIFIED:  |DRAN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A ?WESS#{E?SD?GEPEE Xé bE'WEE 004 S. POREMBA 01JUNOY # UNITED STATES DEPARTMENT OF ENERGY
.5M~1994 [CHECKED BY DATE -
INTERPRET DIM PER_ASHE Y14.5i4 1 P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX . TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER | AL FOR ROLERANCESCH MRDYANGLE PROJECTION HEL |UM VERSOSLELLER_JD |?AL6ADE TUNER
AT DATABASE TEAM,/GROUP
777901 777951,777971 TlTANlU?vI\IOT F(DR FABR IC IO DESY EDMS SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY | USED ON GRADE 2 NV“’MQE@?%P?R€§§E%“-— an LD oo o1 A3 | OUSR6 |D0O0000000790905| A
APPL | CAT ION ANGLE & 1° | -DEAS 680162 SCALE 2:1 |DO NOT SCALE DWG | SHEET 1 OF 1

Created: 1(3:43:43 onl 19-06-07 (D-M-%) By: ar inim

State: T-4ANITIAL

H

5

/

| 1




REVISION HISTORY
NOTES CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
1. PART TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS. ZONE_| REV DESCRIPTION DATE APPROVED
A MAXIMUM OF O.5mm X 45° |S ALLOWED. A | INITIAL RELEASE
2. ALL HOLES TO HAVE A 90° CSK 0O.5mm TO 1.0mm LARGER
THAN THE MAJOR DIAMETER. (TO REMOVE BURRS)
3. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
4x [30°
8X 45°
4x 7.
DETAIL B 8X $12.00 THRU oy 10« ase
| 4 |g0.25|AB] 50 '\\\ &
@274 .0
O
Iz
y 2x| 22 . 5° ——— - —— —— -
/ | 4X M16 X 2 THRU |
"Qﬁ L ¢300 ) (& [g0.25[A[B] !
; 00
77
| |
‘ ox[ 45° | |

7

X M8 X 1.25 THRU

__’_§
Uy,

/
4y
\
\
/,
.

/
;/,,

7,

| & [#0.25]A]B] , 16X R3.0 |
- = 8X 6.0
< = 8X 12.0
| |
| DETAIL B |
| SCALE 2/1
FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
A [l) lwggg FL(E),}ISD/?IFJIEP é g Xé hL/IIE |¥§1E§a 001 S. POREMBA 01JUNOY # UNITED STATES DEPARTMENT OF ENERGY
.5M-1994 [CHECKED BY DATE _
BREAK ALL SHARP EDGES .75~ MAX. P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX . TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATERIAL TOLERANCES | THIRD ANGLE PROJECTION HELIUM VESSEL - PIEZO SIDE
DATABASE TEAM,/GROUP TUNER_RING_PIEZO_SIDE
SECTION A-A 777901 77797 FLTAN UM DESY EDMS SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY USED' BN GRADE 2 CAD SOLID MODEL No. | A2 | OU5R6 |DOO00O0000790915| A
APPL | CAT ION | -DEAS 630132 SCALE 3:4 | DO NOT SCALE DWG | SHEET 1 OF 1
Created: 08847:49 on 10-07-07 (D-M-Y) /By: grimm State: 1-INITRAL 9 Z 4 4 | )
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NOTES:

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE | REV DESCRIPT ION DATE APPROVED
1. PART TO BE FREE OF ALL SHARP EDGES, CORNERS AND BURRS. T INITIAL RELEASE
D A MAXIMUM OF O.5mm X 45° |S ALLOWED.
2. PART MUST BE FREE OF DIRT, GREASE, OIL AND CHIPS.
( 72.0 ) -
~— 24 .0 —= 10.0 =
?20.0 50 K
_________ R38.0 — |
#8.00 M8 X 1.25/
2X 0.50 X 4b-

FINISH UNLESS OTHERWISE SPECIFIED:  |DRAN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY

A ?WESS#{E?SD?GEPEE Xé bE'WEE 004 S. POREMBA 01JUNOY # UNITED STATES DEPARTMENT OF ENERGY

.5M-1994 [CHECKED BY DATE _
INTERPRET DIM PER_ASHE Y14.5i4 1 P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3€ MAX . TITLE
ENGINEERED BY DATE ILC CRYOMODULE
MATER | AL FOR ROLERANCESCH MRDYANGLE PROJECTION HEL |UM VE?ﬁEgUEP(B)k'%DE TUNER
DATABASE TEAM,/GROUP -

781951 777921 TlTANlUM\IOT FOR FiAZBRIC/‘ O DESY EDMS SIZE | CAGE CODE |DWG NO. REV
NEXT ASSY | USED ON GRADE 2 NV“’MQE@?%P?Rﬁgit%“-— an LD oo o1 A3 | OUSR6 |D00000000790925| A
APPL | CAT ION ANGLE & 1° | -DEAS 680252 SCALE 2:1 |DO NOT SCALE DWG | SHEET 1 OF 1

Created: 1f4:25:41 onl 19-06-07 (D-M-%) By: ar inim

State: T-4ANITIAL
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4 S /

( 240.0 )

- ( 22.25 ) == = 2X ( 7.00 )

| © |#0.10]A]
¢)¢ L & \ SEE NOTE 4

\\kﬁ 2X
“ E-BEAM

OR TIG

g \
DETAITL A

SCALE 3/1

i AL \
AN ’ il ‘F\—)\@
B L] LA
D
_‘

+
I

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE | REV DESCRIPTION

DATE

APPROVED

A | INITIAL RELEASE

NOTES:

1.

2.
S

~

10.

1.

12.

ALL DIMENSIONS ARE IN MILLIMETERS.
DO NOT BREAK SHARP CORNERS. E-BEAM WELDING REQUIRES SHARP, CRISP EDGES.

ASSEMBLY MUST BE FREE FROM DIRT, GREASE, OIL AND CHIPS AND PROPERLY
PACKAGED TO AVOID DAMAGE DURING SHIPPING.

ITEM 2 (2 PLACES) MUST BE CONCENTRIC WITH EACH OTHER WITHIN ¢@0.10mm.

ALL CLEANING AND WELDING PROCEDURES WILL CONFORM TO THE AMERICAN WELDING
SOCIETY SPECIFICATION: AWS G2.4,/G2.4M: 200/, "GUIDE FOR THE FUSION WELDING
OF TITANITUM AND TITANIUM ALLOYS. "

AN ACCEPTABLE PICKLE BATH MUST BE IMPLEMENTED TO CLEAN THE WELD JOINT MATERIAL.
USE A RECOMMENDED BATH OF 35 VOL.% NITRIC ACID (70% CONCENTRATION), AND

5 VOL.% HYDROFLUORIC ACID (48% CONCENTRATION). RINSE WITH COLD WATER AND

THEN RINSE WITH HOT WATER TO FACILITATE FASTER DRYING. INSURE THAT THE

PARTS ARE CLEAN, COMPLETELY DRY, AND OXIDATION FREE PRIOR TO WELDING.

CLEAN PARTS MUST BE USED WITHIN 4 HOURS OR STORED IN AN OXYGEN PURGED ENVIRONMENT.

WELDERS MUST BE QUALIFIED AND CERTIFIED IN TITANIUM WELDING. VERIFICATION
DOCUMENTS FOR EACH WELDER MUST BE SUPPLIED TO FERMILAB FOR WRITTEN APPROVAL
PRIOR TO ANY PRODUCT WELDING.

THE VENDOR WILL SUPPLY 1 COMPARABLE WELD SAMPLE TO FERMILAB FOR WRITTEN
APPROVAL PRIOR TO ANY PRODUCT WELDING.

THE VENDOR'’S WRITTEN PROCEDURE DESCRIBING THE CLEANING AND WELDING PROCEDURES
MUST BE SUPPLIED TO FERMILAB FOR WRITTEN APPROVAL PRIOR TO ANY PRODUCT WELDING.

INSPECT ION OF FINAL PRODUCT WILL BE CONDUCTED AT FERMILAB PRIOR TO ANY
ULTRASONIC OR WIRE-BRUSH CLEANING. DO NOT MODIFY THE FINAL WELDS PRIOR
170 PRODUCT ACCEPTANCE.

ALL WELDS TO BE VACUUM TIGHT. NO LEAK SHALL BE DETECTABLE ON THE MOST SENSITIVE
SCALE OF A HELIUM LEAK DETECTOR WITH A MINIMUM SENSITIVITY OF 2 X 107
ATM. CC/SEC. STABILIZE BELLOWS PRIOR TO VACUUM LEAK TESTING TO AVOID DAMAGE.

MATERTAL CERTIFICATIONS ARE REQUIRED AND MUST BE INCLUDED WITH SHIPPING.
THERE WILL BE NO PRODUCT ACCEPTANCE WITHOUT THE PROPER MATERIAL CERTIFICATIONS.

DESIRED
PENETRAT ION
ZONE

/////////%////////M

N
DETAIL B

S /918355 BELLOWS

2 PLACES 2 791825 BELLOWS RING

SCALE 10/1
1 /91775 BACKING RING

NIN|—

I TEM| P. I .N. DESCRIPT ION

QTY

PARTS LIST

FINISH

N/A

UNLESS OTHERWISE SPECIFIED: DRAWN BY DATE

* FERMI NATIONAL ACCELERATOR LABORATORY
L ROSINE 22JUNO7 UNITED STATES DEPARTMENT OF ENERGY

DIMENSIONS ARE IN MILL IMETERS CHECKED BY DATE “ P.0. BOX 500, BATAVIA, IL 60510-0500

INTERPRET DIM PER ASME Y14,5M-1994
BREAK ALL SHARP EDGES --  MAX.
ALL MACH. SURFACES 3% MAX. ENGINEERED BY DATE

TITLE

/8194

777901

NEXH |ASRY

USED ON

APPLTCATTON

MATERIAL

SEE PARTS LIST

TOLERANCES | THIRD ANGLE PROJECTION | DESY EDMS | T4CM DESIGN
CAD SOLID MODEL NO.

ILC TYPE |V CRYOMODULE
DATABASE | TEAV/GROLP HEL TUM VESSEL — BLADE TUNER
BELLOWS_ASSEMBLY_GZ

X
X
XX

REV

HH

ANGLE SCALE 1:1 DO NOT SCALE DRAWING

- | ()] R A (0U5R6 | DOD00000079 1765 | A

SHEET

OF 1

Created: 09:16:44 on 10-07-07 (D-M-Y)

By :

grimm

State:
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$246 .8
(OUTER DIAMETER)

$224 .20
(INNER DIAMETER)

REVISION HISTORY

CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.

ZONE

REV

DESCRIPTION

DATE APPROVED

A | INITIAL RELEASE

ﬁ? {-( 0.25 )

M

NOTES:

2. PART TO BE FREE OF ALL BURRS.

S. 3 CONVOLUTIONS ARE REQUIRED.
CONVOLUT ION DETAILS ARE TO BE SET
BY THE SUPPLIER. INNER AND OUTER
DIAMETERS ARE TO BE CONTROLLED
BY THE DIMENSITONS SHOWN.

1. FINISH: CLEAN AND DEGREASED. -

2X ¢230.00£0.05

11O |go.10]A]

S CONVOLUT IONS / — ~=—2X 7.0

——  30.0 =
(FREE LENGTH)

FINISH UNLESS OTHERWISE SPECIFIED: |DRAWN BY DATE FERMI NATIONAL ACCELERATOR LABORATORY
4. BELLOWS SHALL BE HYDROFORMED WI TH DIMENSIONS ARE IN MILLIMETERS L ROSINE 25JUNO7| w8 UNITED STATES DEPARTMENT OF ENERGY
NO CRACKS ’ HOLES: P | TS: DENTS ’ OR N/A INTERPRET DIM PER ASME Y14.5M-1994 CHECKED BY DATE ¥ P.O. BOX 500. BATAVIA. IL 60510-0500
OTHER VISIBLE FLAWS THAT WOULD RENDER BREAK ALL SHARP EDGES --  MAX. " ' ’
THE BELLOWS USELESS FOR CRYOGENIC ALL MACH. SURFACES 3% MAX . TITLE
VACUUM USE , ENGINEERED BY DATE ILC TYPE IV CRYOMODULE
/x MATERA AL TOLERANCES THIRD ANGLE PROJECTION HEL IUM VESSEL - BLADE TUNER
5. MATERITAL CERTIFICATION IS REQUIRED. DATABASE TEAM/GROUP BELLOWS
PRODUCT ACCEPTANCE IS SUBJECT TO 777901 791765 LETANIOM GR. 2 o DESY EDMS | T4CM DESIGN [SIZE | CAGE CODE |DWG NO. REV
THE RECEIPT OF MATERIAL CERTIFICATION., NEXT ASSY USEDR' BN 0L25MM THICK SHEET XX £ 010 CAD SOLID MODEL NO. | A2 | OUSR6 |DO0O000000791835| A
APPL | CAT I ON ANGLE + -- | -DEAS D00000000772252 | SCALE 1:1 | DO NOT SCALE DWG | SHEET 1 OF 1
Created: 09315:52 on 10-07-07 (D-M-Y) /By: grimm State: 1-INITRAL 9 Z 4 4 | ) l
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REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPTION DATE APPROVED
A | INITIAL RELEASE
/710.08|
(7.0 ) —— =
—~— T
I " ' ' I
7.0+£0.5 - =
~— 1.5
$230.00%5-0° o 5+0.2
: 0
0.5 X 4b- \ i
Wé‘ O [g0.08]A]
R1.0 /
@234 .0 15.0°
( $233.50 )
A ¢233.5o+8-05
1 4.0 —= |=—
SCALE 2/1 y
V
i I i
]
NOTES (UNLESS OTHERWISE SPECIF | ED) :
FINISH UNLESS OTHERWISE SPECIFIED: DRAWN BY DATE
. FERMI NATIONAL ACCELERATOR LABORATORY
1. FINISH: CLEAN AND DEGREASED. A DIMENSIONS ARE IN MILLIMETERS L ROSINE 25JUNOY # UNITED STATES DEPARTMENT OF ENERGY
2. ALL UNITS ARE IN MILLIMETERS. R T ol Y14. oM. 1994 | CHECKED BY DATE P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3& MAX . TITLE
3. PART TO BE FREE OF ALL BURRS. DO NOT BREAK ENGINEERED BY DATE ILC TYPE IV CRYOMODULE
A SHARP EDGES. E-BEAM WELDING REQUIRES SHARP, CRISP EDGES. MATERIAL TOLERANCES | THIRD ANGLE PROJECTION HEL IUM VESSEL - BLADE TUNER
DATABASE TEAM/GROUP BELLOWS_RING
* élgLBNE%(T:E”?NLEJNEégéSBEBEg\val{gécggEg?FEﬁED:s'2 MICRO-METERS /7901 /91765 LITANIEM CR. 2 Y ioo DESY EDMS | T4CM DESIGN [ SIZE | CAGE CODE |DWG NO. REV
' NEXT ASSY USED' ON XX £ 0.08 CAD SOLID MODEL No. | A2 | OU5R6 |DOO0O00000791825| A
APPL | CAT ION ANGLE £ 1 |-DEAS | D00000000772262 | SCALE 1:1 |DO NOT SCALE DWG | SHEET 1 OF 1

Created: 09815:20 on 10-07-07 (D-M-Y) /By: grimm State: 1-INITRAL 5 A 4 3 | 7 1



REVISION HISTORY
CAD MAINTAINED. CHANGES SHALL BE INCORPORATED BY THE DESIGN ACTIVITY.
ZONE | REV DESCRIPT ION DATE APPROVED
A | INITIAL RELEASE
—— //—\
I 77 A
+0.05
$229.8 g \ /4 4.540.5 —f—o
~- 4.0 — (012 )
R1.0 \ W( '
7 i
$224+0.5 0.5 X 45° /
( ©229.75 )
0
$229.50 _ o5 A,
DETAIL A W
/ y
SCALE 4,1
i 7
~—
NOTES (UNLESS OTHERWISE SPECIFIED):
1. FINISH: CLEAN AND DEGREASED. FINISH UNLESS OTHERWISE SPECIFIED: | DRANN BY DATE g, FERVI NATIONAL ACCELERATOR LABORATORY
A [l) lwggg FL(E),}ISD/?IFJIEP é g Xé hL/IIE |¥§1E§a 001 L ROSINE 22JUNO7 2F UNITED STATES DEPARTMENT OF ENERGY
2  ALL UNITS ARE IN MILL IMETERS. BREAK ALL SHARP EDGES ™ —o " MAX. CHECKED BY DATE P.0. BOX 500, BATAVIA, IL 60510-0500
ALL MACH. SURFACES 3.2/ MAX. TITLE
5. PART TO BE FREE OF ALL BURRS. DO NOT BREAK % ENGINEERED BY DATE ILC TYPE IV CRYOMODULE
A SHARP EDGES. E-BEAM WELDING REQUIRES SHARP, CRISP EDGES. MATERIAL TOLERANCES | THIRD ANGLE PROJECTION HEL IUM VESSEL - BLADE TUNER
DATABASE TEAM/GROUP BACK ING_RING
4. ALL MACHINE FINISHED SURFACES TO BE 3.2 MICRO-METERS -
OR BETTER UNLESS OTHERWISE SPECIFIED. /7780 9176 DETARIEM GR.— 2 X0 DESY EDMS | T4CM DESIGN [ SIZE [ CAGE CODE [DWG NO. REV
NEXT ASSY USED' ON XX 0.0 CAD SOL ID MODEL NO. A2 OUSR6 |DOOOO0O0O0O0791775| A
APPL | CAT ION ANGLE & 1° |-DEAS | D00000000772242 | SCALE 1:1 |DO NOT SCALE DWG | SHEET 1 OF 1
Created: 09314:39 on 10-07-07 (D-M-Y) /By: grimm State: 1-INITRAL 9 Z 4 4 | ) l






