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Table 1 Composition of Ti-6Al-4V titanium alloy specimen (w/%)

Al \% Fe C

N O H Ti

6.0 3.7 0.10 0.04

0.01 0.14 0.0024 Bal.
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Table 2  Sample preparation processes

No. Preparation processes Microstructure

1* The original state of material Equiaxed o grains and acicular martensite o’

ot Annealing at 950 ‘C for 0.5 h, furnace cooling to 600 C, Equiaxed « grains and transformed g (duplex

and air cooling microstructure)

3t Annealing at 950 ‘C for 0.5 h, furnace cooling to room Equiaxed « grains and intergranular g (equiaxed
temperature microstructure)

4" Solution treatment at 1010 ‘C for 0.5 h, water cooling Acicular martensite o’ and prior-# grain boundaries

5t Annealing at 1010 °C for 0.5 h, furnace cooling to room Lamellar « grains and prior-# grain boundaries
temperature (widmanstatten microstructure)

6" Forging with a starting temperature of 1010 °C, air cooling Platelike a grains and transformed / (basketweave

microstructure)
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Fig.1 Microstructures of Ti-6Al-4V titanium alloys: (a) 1%, (b) 2*, (c) 3%, (d) 4%, (e) 5%, and (f) 6"
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Fig.2 Acicular martensite a’ phase morphologies in 1* sample

PONT S, S nEMHTOER . 58 6 HARE
AU R R ST 5 A S A S B rT A, AR
MEZMET, MRASAREARERE, WESHLRA R
/b, XTARES Ti-6AI-4V k& &4 80 B Ao A
BB K. Ti-6Al-4V &S NG &, &
B FIEE R o HF g HPAHHALILFRFIE. o N
EHENTT AR GER Chep) B ARG ST T d R 45 74
(bee) o MERRZEMEETT AL, iR o ML B AHI
HA DY T A (] B A\ TR (AT BR 2 Foz 3R, A 1) B
JEL 5 [ v )3 2 [ R A7 B - Song 25 MOV 2 7k R 420
R ERW H R FAE o Ti 0 598\ E AR, 75
B-Ti st 4 DU AR Al B (B A E (R 5E0 K
T 0.2597%) . fEMIEE T, B o Ti R F5H
AR AR, &4 p-Ti T4 6 APk
[RR, DAL ZEAH A B 261 B-Ti BV SR T RE 1 ZE L
o-Ti 3132 . 5—J7 i, AR FEREGENEY HU2
DUAARS B S8 2 B AT . — MR UL, Xt
TR EREAR CERREIRE) , mAEE
RONRZE, DLRAYEONE. B2, TP Rk
AR T, BT HETERED, TR S 7T A
R [B) R 58 B A 47 1, DT & 7 ) T 50 g AN T
Y B AE TR EEA T B EREA. SE
T UAMAY BOE a1 K& 6 B, AR B S A%
HIY BSOS BEE N TE o AT BOS
BEP2Y, 2 B-Ti (1 B 2R 58 T 78 o-Ti P (3 B R
DR EL AT B NS0 g A BPREE (BRIRALED A
BZ, MEARESLM MM 28R RS LD )
AR, 3REE (SHALD g S BRI K
LR EGG pAH AR SES:, T, BHMR g B Z.
BiEs:, ARTEEFIR. ¥ mehEE (N
M) BT o M5 BT 2 A RS HE AR B A4 Rl X 5 T2
I, BIJEGE pAH G, FimEE FE®. ik
FH AT A XK, WAL Re Dt Br B R 4R IRk

o MHAE B M CAAEY B AR TR R PR, — A R
K, Rk o A0 B B ZE I ELRE 11 . AR, 4T (A
ZUREPIR o B IRME+ELE g AHE D KIREARE AL
2NREE WS F 6" EE (NIEHSD 3.
I AR KA FE KA, R T R B
ks, HEARCEBERE o RETLER, HINKE
B A 0T T SR, AT LA SR R AL BE T . 1M (A
GUNEHYIE o M+ EHER o BIRER g 246 1
WA L 2P A LD A 6MilkE (IEH L))
%, AR AP B Z AR,

MRIE &5 RIETT LR, BAREIR o 5 RIE i
MOFIAH, TR ERE S155, (H 2 o A S ARE AR (5
R E ) o K o AHEFIEASX Ti-6Al-4V £K
A ERREAR I AL E I A K. 1E atp MRS
&, pAHNEARETIEE. PR EEEE, 8
W olp RS o MKERRL, TERIERTIHRA
M. p HRITES. BB, E TS H SR E 5
Ti-6Al-4V XNUAHER & & =R AR )1 MR B &K
A M B I R A 8 T 9 K PPV o
o, EHEXHEHMHEEUELT, WEHAK
Ti-6AI-4V Bk & <5 B 1% B AT FH BT 1 Bt e ROR .
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Table 3 Hydrogen content of Ti-6Al-4V titanium alloy
samples before and after hydrogen absorption
experiment (pg/g)
Sample No. o2 3 4 5 6
Before experiment 24 87 89 78 92 82
1034 450 1231 953 1341 854

After experiment

Test Sample

Hydrogen Conten

Kl 3 Ti-6Al-4V k& ik Al & 2 I
Fig.3 Hydrogen content variation of Ti-6Al-4V titanium alloy

samples
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Effect of Microstructure on Room-temperature Hydrogen Absorption Behavior of
Ti-6Al-4V Alloy
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Abstract: The effect of microstructure on the room-temperature hydrogen absorption behavior of Ti-6Al-4V alloy was studied through an
electrolytic hydrogen charging method. Results indicate that Ti-6Al-4V alloys with different microstructures show obviously different
room-temperature hydrogen absorbing ability. The hydrogen absorbing ability of the alloy with duplex microstructure is the weakest and
that of the alloy with widmanstatten microstructure is the strongest at room temperature. The influence of the microstructure characteristics
of p phase is greater than that of « phase on the capability for room-temperature hydrogen absorption. The Ti-6Al-4V titanium alloy with
duplex microstructure should be the one with a perfect resistance to the hydrogen embrittlement.
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