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Evaluation on Materials Performance of Hastelloy Alloy XR for HTTR Uses—4

(Tensile Properties of Base Metals and Welded Joints)

Katsutoshi WATANABE, Hajime NAKAJIMA, Teiichirc SATTOH
Tamao TAKATSU®, Hajime KOIKEGAMI®® and Makoto HIGUCHI®®

Department of Materials Science and Engineering
Tokai Research Establishment
Japan Atomic Energy Research Institute

Tokai-mura, Naka-gun, Tbaraki-ken
(Received March 31, 1994)

Tensile properties due to thermal aging on Hastelloy Alloy XR base metals
and welded joints were investigated as a series of evaluation test on the base
metals and filler metals for the High Temperature Engineering Test Reactor (HTTR)
components. Tensile test in air was performed at R.T. and then same temperatures
as the thermal aging temperatures after the specimens were aged at 80C, 900 and
1000°C for 1000hrs. In compariseon with the previous data, the present results
had no significant difference on the strength characteristics, and were in the
previous data band on the ductility. Therefore,it is concluded that these base

wetals and filler metals for the ETTR components have excellent tensile properties.

Keywords: Tensile properties, Base Metal, Welded Joint, Thermal Aging, Hastelloy
Alloy ¥R, Strength Characteristics, Ductility
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60

Fig. 1 Groove geometry(plate thickness : 60mm)
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0.2% Proof stress (MPa}

Ultimale tensile strength (MPa)
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Table A1 Tensile properties of Hastelloy Alloy XR for
HTTR components(plate thickness ; 15mm)

0.2% Uldmatz B
i . Total Reducuon
. Test proof tensile |- . : - Fracrure
Material temperature stress swengih elorég% )u on m(;;?“ locaton
(vPa) (MPa)
386 768 55.3 53.7 A
Base metal
358 766 57.3 55.9 A
336 818 35.3 32.1 A
Weld metal RT
361 821 36.2 36.4 B
4530 798 38.3 53.6 B
Welded 5 5 ase metal
joint
jom 453 800 38.9 48.7 Base metal
232 389 106.7 82.3 A
Base metal
228 391 82.9 746 A
282 414 514 51.8 A
Weld metal 800°C
278 403 48.8 56.8 A
W'_elded 271 407 43,5 A4 7 Weld metal
jomnt 292 407 41.6 59.0 Weld metal
127 228 107.1 86.8 A
Basa metal
132 225 108.8 849 A
152 234 52.7 7.3 B
Weld metal 900°C
157 238 64.7 68.5 A
4 37 . 4.5 § |
Welded 148 237 40.0 64.5 Yeld m
joint _ .
151 239 44 Q) 68.4 Weld metal
90 166 118.3 923 A
Base metal
92 169 114.0 87.3 A
107 179 37.8 68.3 A
Weld metal 930°C ‘
106 171 67.0 74.9 B
7 4 71.1 W tal
erldw 110 178 1.0 71 eld me
jomt 112 174 38.1 70 4 Weld metal
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Table A2 Tensile properties of thermally aged Hastelloy Alloy XR
for HTTR components (plate thickness : 15mm)

0.2% Ultimate Towl Reduct
Heat . Test proof tensile o ’ucuon Fractre
treatment Materizl temp..|  swess strength 610%%3;'1% or(;;;a 2 location
(MPa) {MPa)
Base 375 822 13.1 8.6 B
metz] 364 809 12.8 9.2 B
Weld 450 961 15.1 13.7 A
metal RT
445 939 14.9 11.5 B
Welded 408 780 8.5 7.9 Bond
%%Sgi Cat jomt 404 779 7.7 8.0 Base metal
for 1000h | Base 216 392 76.7 70.0 A
matal 214 388 80.1 70.3 A
228 398 50.1 62.7 B
228 401 45.9 66.0 A
Weldad 233 399 39.8 55.8 Weld metal
joint 232 398 40.6 61.1 Weld metal
Base 334 687 10.8 7.8 B
metal 328 677 10.6 9.2 B
Weld 385 827 16.8 13.2 B
metal RT
383 846 16.2 17.1 B
Welded 365 627 6.7 6.1 Base metal
Aged at joint 362 619 7.4 5.0 Base metal
900°C
for 1000h | Base 109 218 96.7 83.2 A
matal 110 218 98.3 88.3 A
121 216 69.7 66.2 B
123 208 63.9 65.2 B
Welded 120 221 39.3 68.8 Weld metal
jownt 120 222 44.9 50.7 Weld metal
Base 303 - 688 16.2 12.2 B
metal 299 714 21.1 15.0 B
Weld 365 827 23.3 21.4 B
RT
metal 363 §22 27.4 22.7 B
Welded 333 622 i1.5 8.9 Base meatal
Aged at joint 331 651 13.6 10.4 Base meal
930°C
for 1000h Basa 72 154 102.3 91.9 A
metal 70 153 121.1 94.2 A
Weld . 90 162 79 4 59.2 A
950°C
metal 50 159 58.1 40.0 A
Weldad 86 160 47.0 69.3 Weld metal
jomnt 77 156 55.2 57.7 Weld metal
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Table A3 Tensile properties of Hastelloy Alloy XR for
HTTR components (plate thickness : 60mm)

0.2% Ultmate .
. Total Reduction
. Test proof tensile- : : Fracture
Material temperahure STess strength elon(g,g?on m(f;;‘a location
(vVPa) (MPa) ?
Base metal 313 744 53.7 45.9 A
Weld metal RT 567 791 30.3 40.3 A
Welded 404 767 37.0 49.8 Base metal
joint
Base metal 121 212 88.0 85.4 B
Weld metal 900°C 155 235 73.0 71.5 A
Welded 143 229 57.8 715 Base metai
~ joint
Table A4 Tensile properties of Hastelloy Alloy XR for
welding process test (plate thickness : 15mm)
Test 0.2% Gltimate Total Reduction | Fracture
Tenperature | Proof Stress | Tensile Strength | Elengation| of Area Position
502 HPa 730 HPa 31.8 % 40.9 % A
RT
508 MPa 753 MPa 28.6 % 3.8 % A
J
156 HPa 222 ¥Pa 5.8 % 53.6 % B
900°C
150 YPa 220 MPa 53.6 % 6l.3 % A
389 MNPa 713 HPa 44.6 % 42.0 % WM
RT
390 MPa 714 MPa 45.4 % 51.9 % BM
JJ
149 HPa 243 HPa 38.6 % 63.0 % WM
g00'c
158 ¥Pa 245_HPa 38.2 2% 9.2 % WM
L




