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Abstract

Al-Ti-B-RE refiner, as one of the most valuable and potential grain refiners for aluminum at
present, can improve the comprehensive performance of refiners. Specific gravity segregation ex-
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ists in conventional stirring process, which affects the grain refinement effect and the overall per-
formance of aluminum alloy. In this study, the research status of Al-Ti-B refiner was firstly ana-
lyzed through CNKI and Elsevier academic platform. Then the advantages and disadvantages of
preparation technologies such as the mixed melting method, the fluoride salt reaction method, the
ultrasonic stirring method and the electromagnetic vibration method were further analyzed, as
well as the internal mechanism of different rare earths, different proportions and refiner poison-
ing. The results show that the ultrasonic stirring method, the electromagnetic vibration method
and other dynamically synthesis techniques can be adopted, and the ratio of trace elements in
Al-Ti-B refiner can be considered to obtain a kind of Al-Ti-B-RE refiner with smaller grain size and
better mechanical properties.
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1. 5|8

WAEr ZRHTIEME. Ep. @5, KESAZIUR: FEE A SNSRI AR K, 31
ERAR L A O AR Y RS TE S, B8 B S LU ORIATA 3 M R S5 RE1]. ALTIB 4046132
1 ELRCRARRH T, (E6 55 Ze, Cr % Min 250 B (0404 4 5 16 U RLAL AR I 51, R A ARG ) h 7521,
P K A SRR . WA TR T SRR A (3], 5 R A S IR, SRR
TAEY. TR B ALTi-B-RE il &4 RN ie ], oot B0 ALTi-B GoRigi k7o) b = 2 ()

BEKT ALRER, RAER T ZHATHRE, DRSIER™ E LLE T, S0 SR R S MR RE -
U, ASCAHTEVA SCER R T AL-Ti-B HIBFFCIR,  ARALTIR i & T2 AMEBe L s2ma L e, DT s g i
A kLA TP REDE R R 40 & S SR LB BT FU LA .

2. Al-Ti-B fR4L IR

TEFE MG L “ALTI-B” 8 “HREK0 7 v @, Jf 5S4/ o i A B2 v ey “aitbi” ik
ITSCHRE %, AR 2020 4F 7 A 31 HA A SCHR 168 F o SR HITIHR ST 129 B Afe 12240185 28
Fi 2XBORSC 11 Fe 1985 4F, BRAZ[TEIIIRIAE 1 E il 0 (#4006 < 1 il 57 280 il
HI7E, ORI L AT DA PR RO I 447, W AR AR s & 5 T JERL R T2 BRKR R, W
TAEG S RIEJFEFIER, #LEEIE SR T AL-Ti-B 4. 2000 4, W& Tl K= 17T
W8I FE T AL-Ti-B £l Al-5%Sr H[i]& & X Fe BHR & S 1R AL AR R AE AL IACH AL-Ti-B HE& 4
A AL A17%Si 0.35%Mg A4, I 0.06%Ti BEA] & 43545 RUFAI4ib R . 2004 4, #E4b4R
VA R T R i ZE (915 — A Y AL-Ti-B-#5 H(RE) S RLAHAL 77 . 2005 4, 229N B T4 22 MEIE10]
T T #i£XF AL-Ti-B-RE H R &40 ERE 2, UM e R &4 88 AR 7 RST
oA R AALRE T AL ZE IR AE R PR B A VERE S AL SR A B . 2015 4, VLI KM EIE
ZE[11]3—B#F 7 AI-Ti-B-RE [40{LPERE . AL-Ti-B 4L ARRF S a3 a1 B, nTCLEH, M5t
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Figure 1. Research trends of the Al-Ti-B refiner
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Figure 2. Research hotspot of the Al-Ti-B refiner
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3. AI-Ti-B L FIBHI R T E R H AL IE
3.1. REBRIE

LK% R EIEZE 8IS IR AW LA B 7 — s B8 SR 404677 AL-Ti-B-RE 8] & 4x,
Al-Ti-B-RE H1[A] &4 /) AL Ti. TiB, Al Ti,Al,oRE 2555 — AR A LLIA AT M/ A FE R Jifi o, AL-5Ti-1B-1RE

Fh A A 4 ) DK 7 i AR A AL B85 SR FE /N T 150 pum (97KCF, I 0.2% 404k 715, SLikiRE o, fi
i § 2Rl E 28.39 JKIHAT 29.97%.

3.2. | MK

Zhang L [1210F50 T WA SRR NG, TERRERE T, Al-5Ti-1B HE & & 2H U8 AR S HXT i
BRI R, 455K, FERAAIERAT AL S A A1 SONIE],  SEI s i/ AL SR S HK AL
YA YRR B M Ti MR E RIS, E R ER AR AR 2 1) (0 S5 % T 1A) T B G AL, FHAE VAT Ti FAF
TE NI FHAFEE AERE S 10 PR FRIR B2 1 R], BE 8 R Ti F B 75 ALS AR R 4 50 4% 22 TiB, Bk

3.3. BEHREE

Kotadia H R [ 131878 1 # A S HE X0 & e dh RIA A RS2, 25 SRR TR P 100 1 e 7 25 S8 AR A 1) ki
CP-Al Ml Al-10%Cu & 4 B SoRLEE B2 2003 n 1 2 A5 8 i, A BAZ A FI R KI5 . 55 R RS MR S AR
B, AR A T D5V A i 2 s R ADL R i I v el AR A A A R LR BR T A A R e B B R
NERE TR

3.4. EHHRENE

Balasubramani N [14]#F 78 JARSRSD kb BT LSRR R BRI Sohi 2 s RE I LB, IR TES)
A0S IR 7 A B R 4R A 0 T EE LB R SIS, A B TR R A% B, ML v R T 7 A
HBE SRR UK BESH AR E37) o S8 b S REAE A3 T IR IE R T8 34 2 AR (B 1 AR AR ATEZAR)
MG, AR E BRI

4. Al-Ti-B e & SRR E R IE
4.1. FEHLM ALI-Ti-B REESFERE SRR

Ding W [15]8 50 F 1 Y 7E 6063 456 & BIAAAE 7 A2 pLEE, BER B, Y F1 AL-Ti-B HE& 4
ARG 6063 &4 MR AL G IR IFHITER, N Y /T Mg,Si IR F, BBITK p-AlFeSi #7485 H
a-AlFeSi, JEHK AISiY. AlFeSi il AlFeSiYMg & A1 &), /D Fe BIZ A1 E M @iddsin Yy
FTAI-Ti-B H 8] 47T LIS 6063 & 4 10 1 VE R AT LA, 43 B B 5t B A AR 28 52 = 5% 1 75%,
{ARE B A A k. Li P T [16]WF50 T flliE C It Al-Ti-B H[A) & 4 I 2H SURURS MR e Re 52,
WM E B 5, ALLSTi-0.8B-0.2C [l & & th & B B TiB, /N TiC 45 i Bk, i) % 1
Al-5Ti-0.8B-0.2C (il & & PR R RELL AL-Ti-B HH A& & 0715 2, P8R RSTZ128 190 pm, 11 RS
WMELE 60 B AAZFRK. Xiaoyan W [17]8F5T T AI-5Nb-RE-B X A356 424 & ki gi bt sz,
Al-5Nb-RE-B [ & 41 a-Al. ALRE. Nb,ALGRE 1 NbB, 2, NN 1%L, A356 &4
Fi RS A 800 pm Y /N ZE 200 pum,  HL YA H1 I FE ) BUBE AR A

4.2. A~[E Al-Ti-B BCEE XTSRRI LRL 14 RERORZ MM
Xu X [18JHF 7 T AN AL-Ti-B B Lb X 5 R AR AN sz, S5 3R, HTFERIGEH T EE S
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1 Al-5Ti-B 1 TiAl;2DC B A =4k e 77, LL AL-5Ti-1B Al AL-B )& 4 8 FRHE 720°C 1 il % ) AL-Ti-B
F ) 4 T BRI A Rz i T AL-10Ti il 45 1) AL-Ti-B F A A2 A1 Al-B 1[5 4. Zhao Q [19]H
BT T R BRBE A S S SRR SRR, WARE AL S8 75V BRI i o 1k f 5,
10%~20%1) & & B AR ZER N TYERE, 17 50%F Al & Bk ) B A 8 s AL BE A b o v
4.3. NEITES Al-Ti-B H4LFIH S FH IR

Huang J 20185 T Sc X Al-5Ti-1B fnki gl s/E/H, &I Al-5Ti-1B B R4k ROCR 7T &
Sc SEMEEST ST, HEUSRIPIR T ALI-Ti-B SR LK) Ze h BN, ALZr 5 ALTI 4487

CRFMA, T ALTI FREAZ. bR e, IR Iib TR Ze PR .

5. 4518

AL [ R R A2 BME /R 2R, WP T ALTi-B 4L SO B MBUR,  E N2
Seat R AL R RCR  ARAEHLERN ) 2 R RS TT AT IR L, REGE SRS, I RNk,
P HIRANESE S G R T, XA RM L ARBCH. BRI bR, N
TER AT SR 147 28 10 B %
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