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Influence of Reaction Time on Hydrogen Resistance Film on the
Surface of ZrH,gin Aluminate System
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Abstract: Micro-arc oxidation process was conducted on ZrH, g in the electrolyte composed of NaAlO, to fabricate

hydrogen resistance film. The as-prepared film was then characterized by field emission scanning electron microscope

(FE-SEM), X-ray diffraction (XRD), and vacuum dehydrogenation experiment. The influences of reaction time on

thickness, micro-morphology, structure, and hydrogen resistance properties of the hydrogen resistance film on the sur-
face of ZrH; g were investigated. The results show that the thickness of the surface film increases from 78.4 um to

152.8 um with the oxidation time changing from 7.5 min to 15 min. The film is composed of M-ZrO,, T-ZrO, and
C-ZrO,, and the oxidation time has no obvious influence on its structure. The film comprises of an exterior loose layer
and an interior layer by substrate. When the oxidation time is 10 min, the obtained film is compact and uniform, and
has a moderate thickness, showing an excellent hydrogen permeation resistance, of which the Permeation Reduction
Factor (PRF) value reaches up to the maximum of 20.

K ey wor ds: zirconium hydride; micro-arc oxidation technology; reaction time; oxide film

ZrH, g VE—Fopr B B AR g AT, AR PR AR, i H R i R R AR e

Wi BER: 2017-04-17; WEMERFR HEA: 2017-06-06
EEWH: EEXEHARBEIEE (51164023, 51364026); M5 HARAIEE(2016MS0505); M5 Tk KR 220 7L 0 H
X201410
g\lational I\)Iatural Science Foundation of China (51164023, 51364026); Natural Science Foundation of Inner Mongolia
Autonomous Region (2016MS0505); Science Project of Inner Mongolia University of Technology (X201410)
fEE TR T8 K (1992-), 5, Wi-LH5TE. E-mail: pfzhang.kk@foxmail.com
BIEE : WY, B4, Y. E-mail: ysfch@163.com



H3W

SRS, & BRERERIR AR T SN (8] %) ZrH, g 2 1 FH 2B Z ] 4 52

285

e S5 R R IS B T OB HEROR TR AR g A b R
B BRI RE . BL ZeH, g 1 18 A 77 R A% S 3 H
YT LR KA SRR TR KR Rl Y, E
ZrH, g VRIS AFIBPRME F N, 5 IR B3 i AE
600~650 C I fEfE ST HBL R, Bl Horh 718 4 &%
HRAR, A8 A i o R, BHAE BRI SE ZH, 5
VEEATIE mrila 26 1 T AT L 52 ZeH, 5 12
A RL T3 2 M R S B I . AT I e 3R T R R o £
S B ARBBACHIRE RS AT, AT RE K
ZrH, s 1@ R ) . ERZ R AL I N HE T
H B TR S EM B DUE . BRI, &
) B BRAL I £ EAL R E AR 3010,

R4 AL (Microarc Oxidation)3% 1 4b P57 A b
FHAR S A K STk, 75 80 R 1), AR SR i
Ab TR R ARAS, AR TR AN £
F & A B R A I s E R TR B A
I EAMN G A T8, T HBABEEA S B S
Lrie HAT, RAMIVEN T 2SS &R M
FORAEIE R A A R, H R ARIRAR R 2
TR R AL IR 2 ¢ 2R 1514 SR P 4R R k1 2R A s 2
ARk 3 T o) % S ISR B 25 R A TR AR B kil . 4
PR ik R R 5 = 3% 1, JF H AR
PR AR B a5 U510 AT SR P AR R £ R AR AR R
LA A A bk B, UE R AR ZeH, 5 3E4T
A A A P ) 2% B U2 o F R A0 R 26 PR A v A
F N SO TRDGE I i) 2% B BH SR 2 R 2 - AH 2H
TSR BRANERE R 2 LA, 9 ZeH, ¢ 1 FHEUIE
J= AR 4R 2

1 W7k

11 iRHERE

SEIOH ZeH,y s FEAREA R BAETE, BALREE
& B AR B At o R 0 28 ) B ML AR
ZrH, s Z&VIEI K #20 mmx2 mm & F, A7 (R
M bR, fE RPN ZE 2 mm A2 B I ¢2 mm L. H
280#% 1000#(1) SiC /K RP 4K FF b KT HEAT B AT
VB, AT BE JE R I AE A B . RS . R T KBTI
HOE R AR EE 15 min, FRE AT T RO E AL
S5
12 KIEFTEFNRK

K WHD-30 2 X [a) 52 i ok oo 25 B 0k Ak
BEAT RO E AL AL 3, FR R NaALOy 1R &R, 25
B OKHC B DA (E A T4 . SRk £ A g ER
IRV HLAL FL AR AR FE F RITE 25°C BAF,  IE ] FL AL
1] FL L BE OB E B Y, SR SR 1.

x1 BIEMAKESH
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Fig. 1  Surface morphologies of the films prepared with different reaction time
(a) 7.5 min; (b) 10 min; (c) 12.5 min; (d) 15 min
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Fig.2 Cross-section morphologies of the films prepared with different reaction time
(a) 7.5 min; (b) 10 min; (¢) 12.5 min; (d) 15 min
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Fig. 3 Effects of reaction time on the thickness and growth

rate of micro-arc oxidation coating
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Fig.4 XRD patterns of the oxide films under different reaction time
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