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Background

● All SR x-ray absorbers (right) 
were designed for 300 mA.

● Front-end and beamline 
components were designed for 
various current limits between 100 
to 300 mA. Thermal analysis 
documentation is not readily 
available for many components.

● High current runs are on hold.

● Present design criteria are too 
conservative.
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Background (contd.)

This memo was discussed in an Ops-Directorate meeting and 
it was decided to pursue two goals simultaneously.
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● Goal I: Perform linear elastic finite element (FE) 
analyses using existing (highly conservative) design 
criteria to obtain upper limit on beam current.

● Goal II: Establish more realistic design criteria based 
on fatigue tests and nonlinear elastic-plastic finite 
element analyses.

Background (contd.)
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Goal II - Fatigue Tests 
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Test Setup (ME-ASD)

• Two U42 and one U34 undulators
• P = 105 W/mm2  (200 mA, 73 % absorption)
• Beam size = 4.2mm x 4.2mm
• Total absorbed power = 1251 W 
• Max. Temperature = 604 0C
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Fatigue Tests at ESRF

Thermal Analysis

Numerous cracks in all samples 
after ~ 14000 cycles at 600 deg C
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Modified Glidcop Samples

A copper tube is brazed to the Glidcop 
samples:
• No water to vacuum joint
• Cracks will not propagate to water channels
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26-IDA Layout for Fatigue Tests

Proposed Test Configuration
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Available Test Components
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Thermal Analysis

FE Analysis Results
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Fatigue Tests Requirements:

• At least a month’s beam time, preferably during late summer
• Beam stop at the end of beamline
• Assistance in accessing the hutch for test setup
• Assistance in opening undulator gap


