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e How much should a wire stretch when put under tension?
— BeCu has a Young’s modulus of 110 GPa (giga pascals)
— 75 um wire diameter = 4.4 10° m?
— Tension = 1.20 Newtons (122 grams-force)
— Stress on the wire = 1.2/4.4 10° = 0.27 Gpa
— Relative strain on the wire = 0.27 / 110 = 0.25% change in length

« 75cm long BeCu wires (75 um diameter) will stretch 1.8 mm when
under a tension of 122 grams-force

A wire at the top of our sector (after installation) has been
stretched 1.5 mm if it came off of a 75 cm wide transfer frame

A wire at the bottom our sector (after installation) has been
stretched 0.7 mm if it came off a 75 cm wide transfer frame
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A wall will bend if forces are applied
Forces applied at the top of a wall is similar to an end loaded
beam deflecting under the force of gravity (see Wikipedia)
d(deflection) = Force * (Height of Wall)® / (3 * Young’s Modulus * )
| = moment of Inertia of the wall = Width of wall * Thickness3/ 12
o)
d = (Force/Width) * (4/Y) * (Height/Thickness)3
= (Force per unit width) * (4/Y) * (Height/Thickness)3
G10 has a Young’'s Modulus of 18 GPa
The Shield grid wires are spaced 1 mm apart, so
d = (1.2 Newtons/mm) * 0.22 GPa! * (Height/Thickness) 3
= 0.26 um * (Height/Thickness) 3

The Height of the wiremount is the distance of unsupported G10
above the strongback, or the point of last rigid support
— Height of the Shield wiremount ~7.5 mm
— Thickness of the Shield wiremounts is ~3.5 mm
0~ 2.5um
Homework: Aluminum has a Young’s Modulus of 69 GPa ©



STAR

g 5 i 4 3 2
[ITEH | BEE | PART sueDEE: RS CRO TS
HIGH [PRESSIRE EFIRT Aol WERWE LEFIRATE F&F FED SFECS
CFo0fa, TT-E ¥ GealE I THROT FR-t7 EE WOTE =
1
ZR100 J
71373 !
-
16 % LE30/4140 = ;:Pu’::';
. Ge.43 17 x 10-24UNC-2E TAP THRU
. Lano
25,40
SEE MOTE 2 —
435 |
J' 1106 SEE MOTE 1 |
| (f | | f o
S4adong B10 5
i e ®nss © @ L5 o BT o £ o 1385
Ko - : 2305 ——¢ — - -G - - = - ) 35,28
e P = i = Y e =
—+E — N R = lI g — =4 — LA — 7 — RNl — el
157 \
3 | 1
26188 177
i = = ] (=L
8 x 3.261/8283 e 50
L5616 1
4105 % x B234/594 THRL
040 [1027 —eg e HORE @.405/10.31 = 125/3.48 DP
290 [7.37]
R.OOS MIN [RO.13] Cierir]
MOTES
L - L WIBRAETTH o ENGRAVE FART MO BAA4964
1'389 EEI— [33'28] M 273 HIGH CHARACTESS Dv LOZATOH SHOWK
i 2 VIERS ETCH or EMGRAVE '[NWR 5 LEFT* M 277
CHERAITESS IN LOCATION SHOWK
L LOCATION of
1 THI:) Pﬁ"fT % WATERISL MUST BE CERTIFIED BSTMIIE FREE
] In ASSEMBELY
SECTION -
SCALE 4 LT MESEE FOTE |
AL ENENTING A 3
e AAE m AT SALED BT
i T 7 i ! 3 FINTE WITH ALLTAN SHIEL [ WIRE MOUWNT, LEFT, G-I0
77 450 i, *'“"r:':'%fa S il o I T T
[0 ot | aom sree | s e e e 4 NEWN T | p—
v | o] e CHAMES | . el | W—skml 241514964 :91
B 7 5 i [l 1 [ 2 [ 1



iSTAR

« The Shield wiremounts bend by = 2.5 um under the tension
of the wires

« The wires will release some of their tension in response to
the bending of the walls
— Top of the sector:  25um/1.5mm = 0.17% loss of tension

— Bottom of sector:  2.5um /0.7 mm = 0.35% loss of tension

* If the Shield grid wiremount is not supported firmly by the
layers underneath it (i.e. the anode wiremount board), then
a bump near the screw holes is the next point of support.
Thus, the Height of the wall grows and could be as much as

29 mm tall.
— Cubic growth in the deflection of the wall .vs. height

— Top of the sector:  145um /1.5 mm = 10%
— Bottom of sector:  145um /0.7 mm = 20%
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« If we are seeing =10% loss of tension on the shield wires, then the
shield grid wiremount is probably not supported by the strongback

and

padplane. Rather, the support appears to be coming further

away from the wires. Perhaps near the screws ... with a gap between

the
the

anode and shield grid wiremounts from the screws to the top of
wall.

e Recommendation:
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Check that all wiremounts are clean and flat. Very flat. Remove any
bumps and dust (< 25 um). Counter bore screw holes and through-holes.

When epoxying the shield grid wires to the wiremount, all screws should
be inserted and tightened into the Shield Grid wiremount. (18 not just 9)

Better yet, a “dummy” gated grid wiremount (i.e. no angle on top) should
be installed while epoxying the shield grid wires into place. The “dummy”
allows the extra 9 screws to be installed, naturally, and also stiffens the
stack of wiremount boards so the shield wall cannot bend so much. The
“dummy” should be made of Aluminum because it has a higher Young’s
Modulus than G10

The dummy can/should be removed after the epoxy has cured and after
the wires have been cut free from the Shield Grid transfer frame.
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« Force applied at top of a wall, but supported at a point part way up the wall
d(deflection) = Force * (Height of Wall)? * (L+a) / ( 3 * Young’s Modulus * 1)
| = moment of Inertia of the wall = Width of wall * Thickness3/ 12
SO
8 = (Force/Width) * (4/Y) * [ (Height/Thickness)3 + (L*Height?)/Thickness? ]
= (Force per unit width) * (4/Y) * [ (Height/Thickness)3® + (L*Height?)/Thickness? ]
« G10 has aYoung’'s Modulus of 18 GPa
The Shield grid wires are spaced 1 mm apart, so
8 = 0.26 um * [ (Height/Thickness) 3 + (L*Height?)/Thickness?3 ]
« The Height of the wiremount is the distance of unsupported G10 above the
strongback, L is the distance from the screws to the top of the strongback
— Height of the Shield wiremount ~7.5mm, Lis ~21.5 mm
— Thickness of the Shield wiremounts is ~3.5 mm
O~ 10 um or about 1% loss of Tension on the wires ... but not 10%
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