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Outline:

1) ILC-AES Batch 1 Material Issue
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ILC-AES Batch 1 Material Issue

‘Non-uniform mechanical properties in batch 1 ILC niobium
caused non-uniform spring-back and non symmetrical half-
cells as produced at AES by reverse hydro-forming, min 6
passes needed during deep-drawing;

Microstructure analysis at MSU and FNAL confirmed that
material properties are not uniform;

‘Heat treatment test at Fnal was successful — heat treated
sheets formed better, as expected from micro-structural
analysis;

‘Wah Chang agreed to take back the sheets and conduct
heat treatment free of cost;

‘Heat treatment campaign in preparation! Heat treated
material.expected back in June.- i.c meeing 3



Elliptical Half-cells
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IMISU texture measurements

texture samples cut from areas
giving a “stripe” in the Eddy current
scan. Samples (a) inside the stripe
(b) outside the stripe (c)
perpendicular (across) to stripe
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Once Upon a Time at DESY

2002 case of insufficiently re-crystallized material delivered to DESY
Polycrystalline, high purity Nb is a high tech product - things can
go wrong!
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Texture Before and After Heat Treatment
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Grain Size Before and After Heat Treatment

Fnal-AES batch 1 ILC niobium grain size ditribution
before and after heat treatment
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Stress (MPa)

Mechanical Properties Before and After HT
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BEFORE strength UTS (MPa) (O% Hardening
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Heat Treatment Fixture




3R Measurements

Etch before HT™ (microns 0 10 4[] 100

Sample A 373 391 365 360
Sample B 351 360 365 350
[ HT=750C 3hrs,10"ETor

aR - ILC-AES b1 sample 1 | sample 2 | sample 3 | sample 4

as received, from sheet 217 417 403

3R of this material {?5.155:13"1;;4 il
generally high: ~450

(spec 300)

Etching before Heat

Treatment is common
safety precaution — does
not seem to affect 3R
however
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Thermal Conductivity Measurements at IMISU
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* A. Boucheffa, M.X. Francois and, F.

Koechlin, Kaptiza Resistance and Thermal te.mperaFure for different
Conductivity for Niobium, Cryogenics Vol 34 niobium: A RRR 38, o RRR 270,

ICEC supplement, pp 297-300 (1994). RRR 194, ¢ FNAL sample 2
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(MSU) Data - (Saclay) Model Comparison
Thermal Conductivity ILC-AES batch 1 Niobium
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Phonon Peak after Heat treatment?
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A As received
RRR 186, =
Annealed RRR
100

* A. Boucheffa, M.X.
Francois and, F.
Koechlin, Kaptiza
Resistance and
Thermal Conductivity
for Niobium,
Cryogenics Vol 34
ICEC supplement, pp
297-300 (1994).
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Completed ILC Batch 1 Sheets for FNAL-AES Inspection
240 Sheets
Reports: TD-05-050, TD-06-010

ECS and Visual Inspection Results
ILC Batch 1 Sheets for FNAL-AES

@ bad both sides
Bl good 2 sides
O good 1 side
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Phosphor screen

Electron beam
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Three carbon sensors 2 cm

apart
,/>$/L 1.4 cm dia. thin foil heater
S3 o1

.
.
.
.
.
.
.

Brass screv\Fa“brated Ge sensor

S.S conflat flange

Rectangular Nb sample of size 11 X 1.4 X 0.3 cm
supplied by FNAL. Drawing not to the scale

Mai 18t 2006 P. Bauer — ILC meeting 18



Material is very soft during/after heat treatment!

Raw Profile Niobium 21 - 1.503937in/Admin/talysurf
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