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Abstract

Tokyo Denkai supplied 7800 high-purity niobium sheets to the European XFEL project. Subsequently, we also supplied
niobium sheets to LCLS-II, LCLS-II HE and SHINE, which used the same L-band cavities, for a total of more than 20000
sheets. The purpose of this report is to provide useful information for cavity fabrication and design by examining high-
pressure gas safety and anisotropy based on tensile test data and other mechanical properties. In this study, the tensile
strength, 0.2% proof stress, and strain data were all normally distributed, and the minimum tensile strength and minimum
0.2% proof stress of 154 MPa and 48 MPa, respectively, were obtained from the mean of -30. The design tensile strength
of niobium in JIS B8226 is dominated by the 0.2% proof stress, which is 32 MPa. The tensile test results in the rolling
direction and the orthogonal direction are required to be within 20% of each other. Tensile strength and 0.2% proof stress
met this requirement, but elongation did not. The process was changed due to changing customer requirements. Tests and
estimates were performed to determine if the mechanical properties of the niobium changed as a result. The results show
that the process change changed the population means for both tensile strength and 0.2% proof stress at the 5% level of
significance. The 95% confidence interval estimates of the differences in the population means were 3.4+1.4 MPa for

tensile strength and -1.5+0.62 MPa for 0.2% proof stress.
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Table 1: Chemical Composition of Starting Nb Ingot

C H N (0] Ta w Ti Fe Mo Ni RRR
Typical value <10 <2 <10 <10 <100 <10 <10 <10 <10 <10 >300
B393Type5 <30 <5 <30 <40 <1000 <70 <50 <50 #1 <30 >260
Ref. [6] <10 <2 <10 <10 <500 <70 <50 <30 <50 <30 >300
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Table 2: Tensile Test Results

Tensile 0.2% proof Elongation

strength strength [%]

[MPa] [MPa]

0° 90° 0° 90°  0° 90°
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Figure 1: Histogram of tensile strength.
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Figure 2: Histogram of 0.2% proof strength.
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Figure 3: Histogram of elongation.
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Figure 4: Relationship between tensile strength and 0.2%
proof strength.
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Table 3: Static Data of a, B and y
a p Y
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