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Application of CuCrZr in the Front-end of 
Shanghai Synchrotron Radiation Facility

Thermal Analysis Results

Design of BL04U&04W Front-end
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Glidcop® Al-15, oxygen-free high thermal conductivity（OFHC）
copper are the material used for heat absorption in the front-end of 
synchrotron radiation light source. CuCrZr material has high heat load 
capacity, high yield strength and tensile strength, good thermal 
conductivity and low vacuum outgassing rate. The softening 
temperature is not high enough. Because the brazing process is needed 
in the processing of the absorber, the brazing process needs more than 
500 °C, so the brazing process cannot be used in the processing of the 
absorber. 
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Physical Parameters of Insert Devices

Angle between beamlines is 8 mrad.
The angle between the beamlines and the center line of insert device is 4 mrad.

CuCrZr is made as the main body of BS and PreM.
The stainless-steel cooling pipe and the OFHC cover plate are brazed and then using electron beam welding with the CuCrZr part.

FEA results of PreM (CuCrZr)FEA results of PreM (OFHC)
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Online Test Results
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Temperature of Prem and BS

Vacuum of front-end

PreM (CuCrZr) and BS (CuCrZr)was tested. Firstly, 
under the beam current of 20mA to 120mA
BL04U undulator gap is gradually closed from 20mm 
to 6mm, and the BL04W wiggler gap is closed from 
100mm to 15mm

The temperature of BS and PreM does not change 
much, and the temperature rises when the insert device 
adjusted the gap. From the results of Fig.10 b), the 
vacuum of front-end changes lfrom-9torr to-6torr, the 
vacuum is difficult to maintain, but the vacuum 
gradually decreases

It shows that the light-induced desorption gas release 
rate of CuCrZr is still large, and it more hours to 
handle the gas release.
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Power density distributions of BL04W Power density distributions of BL04U

BL 04W BL 04U

Input angle (mrad2)

4×1 2×1

Total power(kW)

9.287 2.62

Peak power density 
(kW/mard2)

10.69 30


