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Effects of ways for adding titanium and boron on grain refinement
of aluminum alloy and its fading behaviors
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Abstract: The grain refinement effect and fading behaviors of titanium added to commercial pure aluminum by electrolysis and
by AFTi and AFTt B master alloy, and added to electrolytic low-titanium aluminum alloys by AFB master alloy were investigated
through comparing experiment. The experiment results show that when titanium content is 0. 10% or 0. 15% , the fading of grain
refinement of titanium added by electrolysis is slower than that of titanium added by AFTi master alloy. After AFTT B master alloy
added into pure aluminum, the resisting fading ability of grain refinement is superior to those of above two kinds of refining methods
in the whole holding time. The AFB master alloy can improve greatly the grain refinement effect and the resisting fading ability of
electrolytic low-titanium aluminum alloys and make it much better than that of the titanium added by electrolysis, AFTi or AFTT
B master alloy.

Key words: electrolytic low-titanium aluminum alloy; A}FB master alloy; grain refinement

IR RS R R A AT Skt BEA soREpTR 2 HEn, W AR ngkvE 2

© FETH: WEEA TR B % B H (0322020600)
Wicke H #: 2003~ 12~ 30; 517 H #: 2004 ~06 ~ 11
YEFZ I Y8 B1(1970 ), 35, URm, BLRTSuAE.
WEE: EWHE, 4, #iE: 0371~ 7767776; E-mail: wangmx@ zzu. edu. cn



€ 1558 ¢

A e AR

2004 £ 9 H

G BT M AR A AR TR NN A TeB A a] A& 4 35 4K
fEh RSP AFTI FAFTEB ] &4 2 T
M EAE B2 Ak e SRt gk & i v
MEREE, BB BHAAE D ©BRRICR m R R0 B 5
R R B, XP IR 7 =0 ) A7 A8 X 4 46 5]
PR AT A B R R, SR A

KFase!> ™8 Arpeeh a4 S BB K o AR R

AT R BICRAR, i AAE Rl B ™ BG4
PREEEEBR A

HIHP IR) G ot S L AT A A BRI,
RIS RN G, R R A St B
FREEMZEIR . Horh, AFTi 8 & &M /e R A4t
FEIRAE AR 2, (Han RAE AFTI )& i
NI AFTEB = b [ A4, i 0 2
o ] B <Bo0 SR R AR AR AL S8R . 7E SRS In 5 AH 7]
TOLT, AISRAG RS/ R T U A, AR
ORI AR AR R 0 10 A el EE K . T 32 24k
H: BEARERAE G P AV R L, TRt 1] I i A RS 7 2
fETiAL 5%, TR ITERA TiBy, TERGEEEE 4
A R 1 R AR e e 5%

A DA SRR ™ B, BRI AR P (KBRS
Frép— R gk . B A sE R R
FEABAIA R A BR M T 2R & T, W
R TP NN ZD 2 TiO, ZE P R & B 2 FTAT Y .
T TR A R TP AR IR D Ti0,, BRI, Bt
FoInER Ty sCE AT F A K ARG AR L A
FRLZR . ARHR < BRI RIS L BRAE 7
R AR B B S I EL S TP R
W1, XNk O AR SR B R AR . A

SO T B SRR AT ST T R N Bk 5 48 AFT

AFTEB 8] B <5 445 BC I BRGS0 0 it b 40 46 280K 1
FEIR . T 5 AR R A A R R R AR
H, Bk, fER@AE R & g by 2
AT T RS I sE % . 45 RS, TrB A& i)

[FICRARAR, ELEAR DN Tr B mh [A) <8 ) oL 40 40 2%
RABABAR . Uk, W5 Sl H VA SRR R
R & SR AR ISR BE Sy & —Fh Al 4T
HIagAE . ASCAERE A IEWTFE T o) AR ER R &
HEFEBC I AFB 8] & <550 B0 b 48 A0 38R K
HIEIRAT A MR

s
1 =E5

SEHG BT AR R A PR R A 4 L
Wraigs | E POk ARSTE IB( RE L, %) IS
& AFSTI(JRED S, %) M AR2B( iR 5L, %)
HE) &4 . HARMRERER & &R TV 448 1 il 43 tn 2
1w .

FER I AE 5 KW R BE Y R 3E4T . Kl
RAREREE & SN A SRR, IS 4L J5 £E 730740
CfRIR, 2 HIAE 10 .30 . 60 . 120 . 180 . 240 F1 300
min I REFRFE, BRRG s AT Yl & BB 23
min, F 720 CHIHEATHHGER N 150 CHIA HBLE
i, REEAMNERSE R d 70 mm % 90 mm . BEJE 2 20
mm « IR 65 mm . A R A 4 4040 SE B0 A L 1)
Fg R ok dia R A Smtl, AR
HL AR EREE & & IR R B B A 4 I 4 1F 0 A I N 3E =
] AFTEB F1 AFTi H[E) A4, BRI = LEoh 5
I EE ] 1) FE AR ER BB A &P NN AFB H R A 4,
RIGHMTHE BRR, BSAMHRTRBEAYS
RAAEAR TR . SO0 FE ) EL B BE VR SRR 40
mm 4&, F ARUNMETALSCAN 2500 %! 4: & 23 H 4% 3
TREs IR . FE SRS . g e )E, A
KRR PR VE 5 R b o) RSO e AE A oy . TR ]
1% KA Z G5 11) Nikon MBA2100 4 5 15 76 AR [A]
DI R a2 /> 25 5k, A THOWA 2w &
3T, i WD-5 BG4 R AR S VR AT ik
ST .

* 1 R & M Al A AR o)

Table 1 Components of electrolytic low-titanium aluminum alloys

and commercial pure aluminum(mass fraction, %)

Materials Si Fe Cu Mn Mg Cr Zn Ti Al
Alloy 1 < 0.100 0. 080 7 < 0.0100 < 0.030 < 0.100 < 0.030 < 0.0100 0. 099 Bal.
Alloy 2 < 0.100 0.076 9 < 0.0100 < 0.030 < 0. 100 < 0.030 < 0.0100 0. 159 Bal.

Pure < 0.100 0.071 9 < 0.0100 < 0.030 < 0.100 < 0.030 < 0.0100 0. 003 Bal.

aluminum
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Fig. 1 Microstructures of samples with 0. 10%Ti added by AFTi master alloy

after different holding time
(a) —10 min; (b) —60 min; (c¢) —180 min; (d) —300 min
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Fig. 2 Microstructures of samples with 0. 10%Ti added by electrolysis

after different holding time
(a) —10 min; (b) —60 min; (c¢) —180 min; (d) —300 min
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Fig.3 Microstructures of samples with 0. 10%Ti added by AFT+B master alloy

after different holding time
(a) —10 min; (b) —60 min; (c¢) —180 min; (d) —300 min
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Fig. 4 Microstructures of samples with 0. 10%Ti added by electrolysis and AFB master alloy

after different holding time
(a) —10 min; (b) —60 min; (c¢) —180 min; (d) —300 min
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» — Titanium added by Al-Ti master alloy (®)
*— Titanium added by electrolysis
- « — Titanium added by Al-Ti-B master alloy
*— Al-B master alloy added to
electrolystic low-titanium alloy
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Fig. 5 Grain sizes change of alloys
with holding time
(a) —0.10%Ti; (b) —0.15%Ti
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