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ProtoDUNE-SP Field Cage (FC) 
Geometry 

4

Top"+"bo(om"FC:"
3"panels"wide"per"dri6"volume"
with"mounted"ground"plane"
Total"quan=ty:"12"

Endwall"FC:"
4"panels"high"per"dri6"volume"
Total"quan=ty:"16"

Major&mechanical&units:&
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ProtoDUNE Field Cage 
Modules

• Top and bottom modules 

• 12 total: 6 top & 6 bottom 

• Stony Brook 

• End wall modules 

• 16 total 

• LSU



Top/Bottom Modules
• Frame consists of fire-resistant 

FRP I-beams 

• Aluminum profiles are inserted 
into the 2 primary, 6” I-beams 

• Resistor boards are attached 
to the profiles to supply 
appropriate voltage 

• 5 ground planes are also 
attached, via 4” I-beam spacers 

• Removable aluminum plates 
(with optional wheels) can be 
attached at either end for 
craning and handling

PROFILE AND PC BOARD DETAIL
SCALE .25

SECTION A-A
PROFILE & NUT DETAIL

ASSEMBLE END CAP & RIVETS AFTER INSTALLING
PROFILE INTO I-BEAMS AND PROFILE NUTS INTO PROFILES.

SCALE 1 / 2

SECTION B-B
PC BOARD & NUT DETAIL

SCALE 1 / 2
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PARTS LIST
DESCRIPTIONMATERIALREVPART NUMBERQTYITEM

MAIN BEAM, 6", UPPER 02DUNE-7-121
CROSS BEAM, 3" 03DUNE-7-232
Brace, I-Beam Angle 04DUNE-7-3123
SPACER BEAM, 8" 02DUNE-7-4104
SPACER BEAM, 4" 02DUNE-7-525
SHIELD TRAY 04DUNE-7-656
PROFILE ASSY [90.5", 2 PN] 03DUNE-7-7577
PC BOARD XDUNE-7-9 79
PC BOARD, 3-SEGMENT XDUNE-7-9_110
WASHER PLATE 00DUNE-7-112011
PC BOARD NUT 02DUNE-7-126612
LIFT TEE 02DUNE-7-13213
Lifting Plate 01DUNE-7-14414
HINGE 01DUNE-7-15215
SPACER TUBE, LONG 02DUNE-7-161216
LIFT BAR 01DUNE-7-17117
THD ROD; 3/8-16UNC x 2.5 LG 01DUNE-7-1820018
CONTACT STRIP 00DUNE-7-25819
SUPPORT STRIP 00DUNE-7-20220
CONTACT STRIP 00DUNE-7-30221
Profile Nut, 2-Hole 01DUNE-7-2811822
WASHER PLATE 01DUNE-7-233623
SPACER TUBE, SHORT 02DUNE-7-242424
SHACKLE; Ø7/16, 3000 LB Steel.36521-FAS225
SCREW; #10-32 x 1.75 LG, PHIL HDBrass.1128MPPBR22226
HEX NUT, FLANGED; 3/8-16UNCGFRP--40027
SHLDR BOLT; Ø.75 x 2.5 LGSteel-91259A845228
WASHER; Ø3/8 NOM Steel.90126A0313229
HEX NUT; .375-16UNCStainless Steel.91845A031830
WASHER, FLAT; 3/8 NOM x .88 ODStainless Steel.92141A0311631
HEX BOLT; 3/8-16UNC x 1.25 LGStainless Steel.92240A626832
WASHER, LOCK; #8 (Ø.16 NOM)Stainless Steel.92146A5456833
SCREW; #8-32UNC x .25 LGBrass.94070A1906834
WASHER, LOCK; #10 NOMStainless Steel.92146A55023635
HEX NUT; .375-16UNCSteel.95505A6031636
HEX BOLT; 3/8-16UNC x 1.5 LGSteel.91247A6281637
WHEEL; Ø4" x 2" w, 500# CAPPolypropylene.2781T15238
HEX NUT; 5/8-11UNC, GR 5Steel.95505A607239
RND HD SCRW; #10-32UNFx.5 LGBrass-94070A8291640
CFS to FC BoardBy Others-x- 241
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NOTES: 
1 - ALL DIMENSIONS IN inches [mm] 
 
2 - ESTIMATED INSTALLED WEIGHT: 282 LB
 
3 - MANY COMPONENTS AND / OR DETAILS OF COMPONENTS
    MAY NOT BE SHOWN SO AS TO CLARIFY THE FOCUS OF A
    PARTICULAR VIEW 
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34.67
[880.6]( ) SOURCE OR EQUIVALENT: 

McMASTER-CARR   
P.O. BOX 4355
CHICAGO,IL 60680-4355  
630-833-0300 
 
Bedford Rinforced Plastics
One Corporate Drive, Suite 106
Bedford, PA 15522-7401 USA
Phone: 800-377-3280
http://bedfordreinforced.com/ 
 
Grainger Inc.
6001 W. 115TH St.
ALSIP, IL, 60803
Phone: 1-800-472-4643 
Quote #2030715014, Feb 01, 2017
 
CARR LANE MANUFACTURING
4200 CARR LANE CT.
P.O. BOX 191970
ST. LOUIS, MO 63119
Phone: 314.647.6200
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REVISION HISTORY
ZONE REV DESCRIPTION DATE APPROVED
MULTI 01 NUMEROUS CHANGES BASED ON PART MODIFICATIONS 1/24/17 RTK
MULTI 02 NUMEROUS CHANGES BASED ON PART MODIFICATIONS 02/06/17 RTK
MULTI 03 NUMEROUS CHANGES BASED ON PART MODIFICATIONS 02/17/17 RTK
MULTI 04 NUMEROUS CHANGES BASED ON PART MODIFICATIONS 4/11/17 RTK
MULTI 05 Add item 41; corrected planes; it#37 was 92190A111; add detail F 04/21/17 RTK
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Assembly Overview
• Stony Brook University is responsible for providing (and QC) of all field cage 

components, other than: 

• Aluminum profiles - provided by CERN 

• Ground planes - provided by CERN 

• Resistor boards - provided by LSU 

• At Stony Brook, we will procure all components and perform a test assembly of 
the FRP frame 

• Any acceptable surface damage will be repaired with epoxy 

• We will then disassemble the frame, and clean, wrap, and crate the components 
(3 modules per shipment) 

• At CERN, the frame will be reassembled, and aluminum profiles, ground planes, 
and electronics boards will be attached



Stony Brook Personnel
• 1 Faculty Member 

• 3 Postdocs 

• 1 to travel to CERN this summer 

• 5 Graduate Students 

• 1 to move to CERN for 1.5 years beginning in June 

• 1 Full-time Group Technician 

• 4 Full-time Machinists 

• Replacement search for 5th machinist is underway



FRP Frame
• I-beams are machined off-site at 

FPI Industries 

• No water is used at any stage 
of the manufacturing or 
assembly 

• Components are assembled 
using durostone (epoxy + glass 
fiber) threaded rods and FRP 
nuts 

• Components are cleaned with 
denatured ethanol and wrapped 
with plastic prior to shipping



FRP Surface Remediation
• Surface imperfections can 

leave exposed fibers 

• Fibers can separate from 
surface when high E-field is 
applied 

• All machined surfaces are 
coated with epoxy 

• Any acceptable damage to the 
FRP coating is repaired at SBU 
with epoxy



Additional Frame Issues
• Prior versions of field cage modules had several 

hole misalignments, which inhibited assembly 

• Improvements to initial part shape tolerances 
and machining practices 

• Testing fitting all components at SBU is essential 
to ensure components meet requirements

Zoom



Metal Components
• Metal components are machined 

at SBU or by a local machine shop 

• Slip nuts for profiles 

• Lock nuts for electronics boards 

• lifting fixtures 

• Steel pipe 

• Electrical contact strips 

• Washer plates
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Al Profile Installation
• HDPE endcaps are attached to 

each end of the profiles 

• Profiles are aligned horizontally 
using a banking plate 

• The angle of the profiles is 
aligned via differential 
tightening of the 2 screws 
attached to the slip nut on either 
side of the I-beam webbing 

• A level is used to confirm 
angle alignment



Full Assembly

• Full assembly will be 
completed at CERN 

• Process has been replicated 
at SBU (module 0) 

• SBU personnel will be onsite to 
train new personnel on 
assembly and final QC 
procedures



Crating / Shipping
• Prior versions were shipped as 

completed modules 

• Crate designed in conjunction 
with local company 

• New crate design should be 
finished within the next week 

• Designed to hold components 
for 3 modules (beams, lifting 
fixtures, steel pipe, custom 
washer plates, nuts, etc.) 

• Lab is located adjacent to physics 
loading dock



Schedule
• First shipment to CERN (3 modules) is scheduled for early 

June 

• 2 week transit time expected 

• Subsequent shipments will occur in 2 week intervals 

• Assembly of the first modules and training of new 
personnel (e.g. CERN technicians) will occur in late June / 
early July 

• Current schedule has all 12 top/bottom modules 
assembled by the end of August


