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Korea has proposed and designed a Helium Cooled Molten Lithium (HCML) Test Blanket
Module (TBM) to be tested in the ITER. Ferrite Martensite (FM) steel and Be are used as the
structural material and armor, respectively in the first wall. He is used as a coolant and liquid
lithium is circulated for a tritium breeding, not for a cooling purpose. Therefore, the speed of
lithium is very slow up to a few mm/sec. In order to develop the fabrication technology for a
TBM structure, joining of FM steel to FM steel has been developed and proved through the
high heat flux (HHF) test. Simultaneously, joining of Be to FM steel has been developed with
several interlayers and mock-ups were fabricated with Hot Isostatic Pressing (HIP). Since the
integrity of the fabricated mock-ups should be evaluated, a high heat flux test was performed
with up to 1.0 MW/m? of a heat flux using KoHLT-1 (Korea Heat Load Test facility). The
test conditions were determined with ANSYS-11 and the test results were compared with the
preliminary analysis ones. For Be to FMS joining, mock-ups were successfully fabricated
with a HIP (580 °C, 100 MPa, 2 hours) by trying the different interlyers (1um-Ti/0.5um-
Cr/5um-Cu and 1um-Cr/5um-Cu). In the same way, HHF tests with a KoHLT-1 were
performed with 1,000 cycles under 1.0 MW/m? heat flux. During the test, there was no
sudden increase of temperature but UT and DT results after the test showed a delamination in
the case of using Ti/Cr/Cu interlayer. But the mock-up with the Cr/Cu interlayer showed a
sound joining even after HHF test.
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