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Fig.1 Schematic drawing of the burning test

o HAR Tid0 &4 5 Tild & AR 8 4 1 FH
BRI, AR X 22 B AR A4 AT N AR/, 8 15
TR R, H A R R g . TC4
HaMERXT LSRR, FAORE FRBEE A 7 mg/s,
1M Til4 &4k 5.5 mg/s.

MR BIRe TR 2 1 AR B SR ) L K
Bl 3 Frose A T HRSCKIGRAIE, 3l i s S5k 5 H L0 3%
IR 0 s K R B AR A, BRI IR B ) S AOIRES T
R4 5 50 20%, B A R 58 IR 1) () 38 0 <K 46 v 82 38
H4n, Til4. Tid0 F1 TC4 & 4 (M BRE KAE 70 IHEZE 3+
2.5 f13.5 s 43 ik Bl d s {E 11.5+ 10 F1 16 mm. {E#R
AR S, TC4 & 4rKIGEHEE Til4 F1 Tid0
AL R, FN, Tild 54 Tid0 &4a/EmEE
5.5 F1 4 s JaRkelsE ik, 1 TC4 A& MIFFEIREET 7 s
155 IR S5 o AR SR8 I T o R A0 3ok 3 AR K g v AT
ATLLVE S TC4 G4 A, BEAR Tid0 H AT F 4
PIBEIAYE, (H2 Cu JCHEMMA BRI G & R I H
i PR
2.2 Til4 0 Tid0 & & IR =57 17

AR A I 2 Tl B A SR e I 45 46k IR Joe
K2 A F T, T e A 2 W AL R
HaICRNER, SRAMIX XRD XK AL
FLH YT 40 BT, XRD FH XM E AR L) 2 mm 1)
(] I DX 355 WAL B >R 2 s Je 38 DX 3 PRI AH AL A8, 4 il A DX 3
T RN 3 1T B2 30 A Joe 2 1T AN R G A4 R 2 AT AL 00
HE K 4 Bion. b, Tido & &R H A B
P Rk 44T 4 B TiO, Al CrO5 AlZb B 1 V,05 (A
4a, 4d), HJEIXECSA Y HR AT R R T 1
DAk, FENTHEARI T IO B RIVAAY), 22
BeAR Ti, UOAYHCEE AR N A S R . B 4b AN
de K Tild &G MRS~ WIRISE T AR 7=, AR IR I
BREER I EE N &4 48 Tio,, A, Tild 4014



+ 3610« WA EMES TR 48 4

15+ a 20| = Ti-25V-15Cr b
@ Ti-14Cu
A Ti-6Al-4V

Burning Time/s
9 S
— @ P
—@ P
E-—@p——
Qb
R —
1
>
2 ol ol
@ P
+@— —p—
re

h als o

Burning Velocity/mg's’
S

A
L3
Ti25V-15Cr ¢
® Ti-14Cu 5t
A Ti6AL4V
0 . L L . . ob—
0 20 40 60 80 100 0 20 40 60 80 100
Oxygen Content/% Oxygen Content/%

K2 AFSESET 3B a S R pe i ] AR o %

Fig.2 Burning time (a) and burning velocity (b) of the alloys under different oxygen partial pressures
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Fig.3 Flame height (a) and captured images (b) of the alloys burning after different time (Co=20%)
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Fig.4 Burned cross-section optical microscopic images of Ti40 and Til4 alloy (C,=20%) (a, b); PDF No.(c) and the corresponding
micro-area XRD patterns taken from area I and II in Fig.4a and Fig.4b (d, e)
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Fig.5 Microstructures of area I for Ti40 near surface (a) and burned surface (b)
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Fig.6 Cross-section microstructure of Til4 after burning (a); corresponding EDS element line scanning (b); magnified burning products (c);
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Fig.7 Burn resistant mechanisms of Ti40 and Til4 alloys
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Effect of Alloying Elements on the Burning Behavior of Burn Resistant Titanium
Alloys

Chen Yongnan', Yang Wenqing', Yang Zehui', Zhang Fengying', Zhao Yongging®
(1. Chang’an University, Xi’an 710064, China)
(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: To alleviate "Titanium Fire" produced during high pressure and friction of titanium alloy, Ti-V-Cr series and Ti-Cu-Al series
burn resistant titanium alloys have been developed. In this work, through a modified direct current simulation burning tests, the burning
characteristics, e.g., flame height, velocity and burning products were measured to evaluate the burn resistant behavior. The results show
the burning behavior and reveal the corresponding burning mechanisms of titanium alloys with different alloying elements. The formation
of V,0s and Cr,0; oxides during burning of Ti40 alloy enhances the density of oxide layer to block the oxygen diffusion, which leads to
excellent burn resistant behavior indicated by the smaller burning velocity and lower flame height. For Til4 alloys, in comparison, a clear
Cu-rich layer is formed at the interface between burning product and heat affected zone, where it consumes oxygen by producing Cu-O
compounds, thus reducing the burning reaction with Ti-matrix. This work has established a fundamental understanding of how the alloying
elements improve the burning resistance of titanium alloys.
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