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Abstract

We have developed a new production target for J-PARC hadron experimental facility, which is capable of a primary
proton beam with the power of 50 kW. For the evaluation of the thermal strength of the target, we have measured
thermal and mechanical properties of candidate target materials and calculated temperature and stress. As a result, gold
has been adopted as target material. The new gold target was installed in September 2014, and the beam operation
started in April 2015. It worked well without any problems, and the measured temperature agreed with the calculation.
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Figure 1: Photograph and schematic drawing of the
previous gold target.
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(b) New target design without copper block

Figure 2: Schematic drawings of the new target with (a)
and without (b) copper block.
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Table 1: Results of Material Property Measurement of
Au65-Pt35 Alloy

BREE [Wm/K] 27.3
FEZ [J/g/K] 0.129
BZIRGRE [10°/K] 14.05
Y 73 [GPa] 14.33
0.2%iit 77 [MPa] 370
I [g/em’] >19
fils [C] > 1100

FIRTORERFA Table 1 ITF & D7, Bz
RMN273 W/K &, #i7Z7FFD 71.6 Wm/K L 0
BAK o = ODNERRELE L TEMTH D, T,
FEFZ BB DM, 0.2%Ilif /773 370 MPa & =0T
L LY RN 143 GPa LIEFRIT/HE N L
T, 2R ORT VDI MR R A B & W 9§
W 2EE 2R LTV D

32 B ITRT LR T RAT L= AEE
BT AT O ROFEIE 3422°C &V 9 BVl
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Table 2: Ultimate Tensile Strength (MPa) of Pure
Tungsten (W) and Tungsten-5%Rhenium Alloy (W-Re5)

‘ W (A ) W (B #h) W-Re5
1=
20mm /& 18mm & $20mm
SR (520),(556)  (528),(532) 949
500°C 666, 665 466, 467 713
1000°C 484, 474 346, 349 515
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Table 3: Results of Material Property Measurement of
Pure Tungsten and Tungsten-5%Rhenium Alloy at Room
Temperature

W (A £h) W (B 1) W-Re5
20mm J& 18mm J& $¢20mm
i
(W/m/K] 160, 164 157, 163 82.0, 82.8
B [I/g/K]  0.134,0.135  0.134,0.136  0.134,0.136
BRI
[0 /K] 44,44 4.6,4.6 4.6,4.7
Yrr®
(GPa] 401, 402 387,387 408, 407
BIE [gem’]  19.2,19.2 19.2,19.1 19.3,19.2
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Figure 2: Comparison of the calculated temperature
(points) and the measured data (lines) for the 4th piece of
the previous gold target.
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Figure 3: Results of the thermal analysis for the normal operation of the gold target. Left

distribution and right the von Mises stress.
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Figure 4: Results of the thermal analysis for the normal operation of the pure tungsten target. Left shows the

temperature distribution and right the von Mises stress.

Table 4: Results of Thermal Analyses for Target
Materials with Copper Block

Au Pt Au65-Pt35
ﬁa§§§§E§ﬁ§C] 347 783 1268
ﬁ%éiégggﬁ;:] 225 243 206
AV ANGYA
%ii@ﬁgmﬂ 61 319 141
=09E [AE 7S
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Table 5: Results of Thermal Analyses for Target
Materials without Copper Block
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Figure 5: Photograph of the new gold target.
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Figure 6: Beam-power dependence of the measured
maximum temperature rise of the new gold target.
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