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Abstract

Zr-4 tubes were used for dry and wet hydrogenating experiments and further the technological
characteristics were analyzed. The results show that in the wet hydrogenating technology, sam-
ples are hydrogenated evenly and the locations of samples in the uniform temperature zone of the
autoclave do not have obvious influence on the hydrogenating results. Nevertheless, in the dry
hydrogenating technology, the amounts of absorbed hydrogen may differ significantly among dif-
ferent parts of the same specimen and the locations of samples also affect the amount of absorbed
hydrogen. The wet hydrogenating technology is more stable than the dry one. When the dose of
lithium ranges from 0.4 mol/L to 0.6 mol/L with the use of LiOH-H:O for the preparation of the so-
lution to conduct wet hydrogenating experiments, the relationship between the weight gain (AW,
mg/dm?) and the amount of absorbed hydrogen (AHs, ppm) is AHs = -1.39218 + 5.28783 x AW.
The hydride distributions in the two hydrogenating technologies differ obviously. In the wet hy-
drogenating technology, the hydride orientation factors for the inner, middle and outer layers of
the tubes differ more greatly. The wet hydrogenating technology is more suitable for the inspec-
tion of tube products.

Keywords

Zirconium Alloy, Hydrogenation, Hydride

Copyright © 2021 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 5|8

FEAE P TR BT i B & e e IO BOR A, A 7 AR — UG EER 1]
EAMMIA N T H SRS EAEM . B eBARuEEMEA. AMEEMEEEEA. LR
BRI B AR T AT R I A A, 2 B R TR — 2D T AR g S e s B AE T R TR
B, BAA WE MR P A E R R R AL S A AR BN SRR 2] [3]0 AUMTE A S A SR 2
FEAE AR Th AT A B, B e Ol R SEIG M RE ) 5 S AR M AR RS, IR ERAE I 4] (5], &
B ENERIBETE, A RE O — € S B OIS A4 1A, S 0 R AR SR
REAHI6] [7].

BEX & 05 S M AACYBUR R 7 RGP SR A A I BT, BRI ERIB AL E
NAMBEMEEEE A EATLA, B EN RSS2l MR AR EMNRRE A . HAl
CA KEMT TR IR FTIZ PR S T 250 AN [ BSR4 ) 26 A [F S BRI RE (5] [8], (HPIR T 2415}
(e Pl 64 R AT V8 R FRVRFAE 22 3 JE R A AR AR o X A T 278 Ml A 7 A o PR AR E 1 A AT FE 1
HREMAAREER, HAE P9

ASLFIH Zr-4 WERE IR TEBEAMBEZ ALK, NEEHLME, TZEIMEMA 1t
17 ARG, DN ES S RS M AR R 7 R R R e S .

2. MRIRISERR TS A
26 ) P48 SR ORI Ze-4 BRI R0 M P L BRI AT 0 R

DOI: 10.12677/ms.2021.118103 896 PR R


https://doi.org/10.12677/ms.2021.118103
http://creativecommons.org/licenses/by/4.0/

Mriges 2%

ZBFRAE ASTM G2/G2M, ik FERRVE G B T 5 & R 2, F] LIOH-H,0 Ei ] Li 34 0.4~0.6 mol/L
VAW, 1F 360°C/18.6 MPa &4t NI BB &5 .
AL HSMHBER &R TEBE R WIS ARG MO T B 0l 1S b H 1
REEEEEE T T, EESAERSECN 1.8%~2.2% AR IRE AT ] 400°CARIEAS [ 1] 8] o
T 2E TR R VR T S B X RAS B M BURE A B & S A i S A B A (Rl SR
FrdE ASTM B 811, RIEANR FO = % RS T, e Ny N EE AR T B 0°~40° P HY
0
MBS Ny NSEMZR TR A 0°~90° N S IS 5650
3. RIEEERMOH
3.1. ES¥aH

XFUEBE, WA FERRAL S SRR e, 78 & S50 XA A R AL B AL A i &
W SHFHEREAEREZR, WE 1 Por. XE2MRBESARFENASTESTRY, F—sksd
WEE R & & ZE T AEE 20 ppm (1 ppm =1 pg/g). X, MIEBETLE T, REBEHNE, AFEETEY
X A BAE AL R W .

Figure 1. Optical microstructures for hydrides of samples in different locations of the same autoclave
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BRABEFRRIIA, W2ZHRTESEAFENEAS BT ERH, MEF xRN B WA=
K24 101 ppm.

Figure 2. Optical microstructures for hydrides in typical parts of a sample obtained with the dry hydrogenating technology
2. FRESHHABBANINIEHE
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Figure 3. The relationship between the weight gain and the amount of absorbed hydrogen

3. BURESESEXA
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SEIGRE— DRI, Li N 0.5 mol/L A1 0.6 mol/L i, Rk FAL7 1 1595 A& 6 B B0 5. (14 3
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(BSRER), AT IR Bk R
AHs =-1.39218+5.28783x AW
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ppm), TEBALZEREMENH I AT, WEEEALERBHEANDEAARD T EENAR . S
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Figure 4. Optical microstructures for hydrides with typical amounts of absorbed hydrogen
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Figure 5. Hydride orientation of tubes with typical hydrogencontents obtained by (a) dry and (b) wet hydrogenating technology
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