BS54 4 o7 s B ¥ HOR Vol. 54,No. 4

20204F4 H Atomic Energy Science and Technology Apr. 2020

49
1

HETRRBRRIXIEEEHH RN

GRE AR KRR

CRE BT RERHA BT T B S0 TR FORDF R M. L st 102413)

FEE  J PR B RAEAR DG 20 0 T 76 8 0 o TR s Mk e R T T S B A Y o T AR 1 I 2
BB EAIR I R ARSI AT R IR A 2R KNS T . % AT S Y e R
R 1200 °C i FHR R 10 °C/s I RIRE K J1 28 100 MPa; o] 58 i R K HEGE 4T 00T /95§
TRk 7o IR A B R ADL ZR s T 00 I I A A v R R A . R %R B SR R T 316 L N R L RE
1 B 285 I AR e R AR IR KA T 600~1 200 C  FHR ARy 5 °C /s AAF T 1Y v TR 8 5tk B R PR B 1)
DL 30 0] i A A R R I A B E B AN 5 A TR A Y e O AR e R ) R o A T R G ) A
VR % A i 6 2 R R R G R TR O O P RS

SRR LT AT 5 TRLJ I 5 AR T O T 5 AR PR 1 1 )

thE 4SS .TL341 XEkARERD A XEHS:1000-6931(2020)04-0751-06

doi:10. 7538/yzk. 2019. youxian. 0611

Development and Application of High Temperature Burst Facility
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Abstract: In order to obtain the high temperature burst properties of the cladding for
fuel assembly and core components, high temperature burst facility of thin-walled tube
was developed, which is mainly composed of high pressure gas source unit, test atmos-
phere unit, heating unit, test bench and measurement and control unit. The facility can
achieve a maximum test temperature of 1 200 °C, a maximum heating rate of 10 ‘C/s,
and a maximum test pressure of 100 MPa. It can complete two kinds of tests: Isother-
mal high temperature burst under the normal operation condition and transient-heating
high temperature burst under the simulated accident condition of PWR. The transient-
heating high temperature burst test of 3161 stainless steel thin-walled tube was comple-
ted by using the facility. The data of high temperature burst strength (ultimate hoop
stress) and total circumference elongation were obtained under the conditions of 600-

1 200 °C and heating rate of 5 ‘C/s. The results of verification test of the burst facility
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and the burst test of the stainless steel thin-walled tube show that the developed high

temperature burst facility of thin-walled tube meets the test requirements. And the test

is flexible and convenient, with high control accuracy.

Key words: cladding tube; high temperature burst; burst strength; ultimate hoop stress
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Fig. 1 Schematic diagram

of high temperature burst facility
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Fig. 2 Schematic diagram

of burst test sample structure
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Table 1 Chemical composition

of 316L stainless steel tube

TTH Bl o8/ % TTH it 5 3/ %6
C 0.017 S 0.004
Cr 16. 89 Cu 0. 006
Ni 15.07 v <0. 005
Mo 2.26 Al 0. 004
Si 0.52 Nb 0.010
Mn 1.25 Co <<0. 005
P 0. 006 Ti 0.010
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Fig. 4 Relationship between burst strength and elongation vs temperature
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Fig. 5 Appearance and fracture morphology

of burst test sample
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Fig. 6 SEM observation on fracture

of burst test sample
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