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Table 1 Chemical composition of ZL205A alloy for testing

Cu Mn Ti Zr Cd \Y Al
4.90 0.40 0.20 0.13 0.15 0.17 iy

ARENHERMNESIBNE, FRXEEME
(OM, LEICA DM 2700M ) IJZL205A& i #F it
THMBR S, FERmASIAEBE (FE-SEM,
Hitachi SU-70 ) RECEBEIE{Y (EDS, Energy Dispersive
Spectroscopy ) . A STEEFIRET (EPMA, JXA-8530F
PLUS ) Z3JAI-TCBFIZL205AE £ HOMIHE R A 405
717, RARZIERNEEEXN S BB ARRYRENEHt
FNE, MElafr, EEREPERIES R EER
ErEd i, maTie, BHESNESKHEFIE;
RIBEFRGBIT 228.1—2010 FEIA NN T At AL
%, WE1bFR. fEHaeIEYL (WDW-100D ) 1T

Jo'5is
seae JOrIE

Bl mshttiet (a) FfuEdesr=E (b)
Fig. 1 Schematic diagrams of single spiral sample (a) and
tensile bar (b)
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2.2 AI-TCBXZL205A &€ B RYT. KR
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Fig. 2 Microstructure (a) and EPMA and EDS results of AI-TCB master alloy (b, ¢)
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(a) RFDOAI-TCB; (b-e) AI-TCB
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Fig. 3 Refinement effect of AI-TCB addition on ZL205A alloy and its comparison with traditional refiner

R2 ZL205AA AU SH
Table 2 Grain refinement parameters of ZL205A alloy

ALY DerEiREE/C AAERESIE% RIS E)/min
AI-TCB 720 05 10 20 40
_ 5, 15, 30,
AI-5Ti-0.25C 720 05 10 20 40
60, 90
Al-5Ti-1B 720 05 10 20 40

F3F ., HEBZa-eTH, RKFMBHEERT, AGSH
236.8 um; HEE2HIIN0.5%HIAI-TCBfE, AGS)H
INETT.7 um, HEEIEANAI-TCBRURINE, AGSH—%
BNFBETRE, HEEPAI-TCBRRINEIXE4.0%
BF, AGSEI/NZE63.9 um, IHATEEARKMICRIR, H
NAGSAHBIEERMEERMINSANEINTR/N . BE3S
BIA0, HALFRINEAT0.5%AF, AGSHEEHYIERE
BHRE, BNRITETFR., XRERAXRBRNIE
R AZRLFHO T R RMU B RRT, AT ARTET &
BENRIRS, BARP BT HER T,
B BARERINIFNREZIESBERERER, —
ERE LhiDH T RAaE. B, 828R
HASMEEAZAFHIEINMIFER/), meaEiE
T¥ie, BIFEMURIR .

3 ARALFIFMETZL205AE £ BALR T
Table 3 Grain sizes of ZL205A alloys with different

addition amount of refiners pum
AL N1 %
{2k
0 0.5 1.0 20 4.0

AI-TCB 236.8+136 77.7+83 755+40 69.2+32 639+22
Al-5Ti-0.25C 236.8 + 13.6 107.5+8.8 102.7+5.8 96.4+54 91.1+52
AIl-5Ti-1B 236.8+13.6 136.1+5.9 121.0+5.8 107.0+4.6 91.1+49

o, F&ERFXILL TAI-TCBREME S 5E 5
b AI-5Ti-0.25C K Al-5Ti-1BXIZL205A & £ RIS HI
MR . HEBMIA, @EEF557I00.5%89AI-
5Ti-0.25CHIAI-5Ti-1BFFHAWFIE, AGSHBIE/NE
107.5 pm#1136.1 um, ZFWMMAEFIERIISEZMN
WBRIAINZRT, AGSHBUR/NE9LL pmF191.2 pm, 18
BFRMESRMELF, Al-TCBITZL205AE ML BE
55 . BFBTEBIETICHICE N\, HETCBR T
ReEERS™, FEETSE—ERETEAIZITE
S5TCBRIFARERMN (EHETEREEAGC>0) , 7]
ER T ZrEN RN RERIREN . XFEBAZrTE
SITCBRIFRITIIERMIE, FISTCBR FARIERIFA
FRAER, FoRMERAR, 5 hRtiesERBIEIE.

El4x T Al-TCBIRIZATBIXIZL205AE 4L
MR, EANSENRITIERLIF . HE4a-e1]
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mn, RBRACHRERE, #ﬂiﬁﬂﬁﬂmméa%%@
W& . BILELILLAR, IMARMERMUTIE
B2 RAERIBL30 minA BEIA R RERUIR, ﬁ'ﬁ
JONAI-TCBfE, &2 &M (FES minFiAE T &
ERMUER, BMURNERKEF . BEREEH—
SIBIN, MAFMERMAUFIRNZL205AE T &M E I
BENAN=IRIISR ., JFEATEH90 minkS, A
Al-5Ti-0.25CAXIAIZL205AE S AGSHERE
f989.7 umiEHNZE146.7 um; JONAI-5Ti-1BZRMFIHY
ZL205AE £ AGSHE{ERIL107.0 umig/NZE136.9 um,
MANAAI-TCBRIZL205AE EAGSIX HEx£EAI74.6 um
181NZ86.7 um, FEIMBEMNMUERINSR .. DA
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Fig. 4 Refinement effects of AI-TCB holding times on ZL205A alloys and its comparison with traditional refiners
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MWABRRT BN, WRAPERERERBNS B
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Table 4 Grain sizes of ZL205A alloys under different

refiners and holding times pm
. ARSI 1%
LTI
15 30 60 90
AlI-TCB  746+55 757+48 766+36 779+31 86.7+4.3

Al-5Ti-0.25C 1185+3.2 105.1+35 89.7+5.0 116.2+4.6 146.7 4.7
Al-5Ti-1B  142.1+6.7 138.0+5.1 106.9+4.6 122.8 +9.7 136.9 + 6.8
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Fig. 5 Microstructures of as-cast ZL205A alloys before and after adding Al-TCB
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Fig. 6 Fluidity samples and flow lengths of ZL205A alloys before and
after adding AI-TCB

Z1L205A+1.0%A1-TCB

ZL205A+0.5%A1-TCB

ZL205A

16 /M Pa

1 I 1%

=8

13 H1IMPa

Al-TCBEZL205AE RN BEEAINE .

DHTAA, ZL205AEEHERIBETEX, BE
SRR EEREEFEX K, EEBAEEN,
BEMUTE; I, ZL205AEEHIRRIFZIR LR
BRBAE, HE7aFR, EEERILRE PR &R
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Fig. 7 Coagulation schematics of ZL205A alloys before and after adding
Al-TCB
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EL9429 MPa. 491 MPa#18.3%, 352 F 13.4%.
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Fig. 8 Engineering stress-strain curves (a ) and corresponding histogram (b ) of ZL205A alloys before and after adding AI-TCB ( 25 C. )
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Fig. 9 Schematic diagrams of ZL205A alloy deformation behaviors before
and after adding AI-TCB
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Fig. 10 Fracture surface images of ZL205A alloy before and after adding 1.0% Al-TCB
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Effect of AI-TCB on Grain Refinement and Mechanical Properties of
Z1.205A Alloy
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Shandong Al&Mg Melt Technology Limited Company, Jinan 250061, Shandong, China)

Abstract:

Al-TiCB master alloy (Al-TCB), containing B doped TiC, particles, was applied to ZL205A alloy containing
Zr melt by casting process, and the effects of the Al-TiCB master alloys on the microstructures and properties
of ZL205A alloy were studied. The phases of the AI-TCB master alloy, the microstructure, the fluidity and
mechanical properties of ZL205A alloys were analyzed and tested respectively by using of optical microscope,
thermal field scanning electron microscopy, electron probe micro-analysis methods. The results show that the
a-Al grains in ZL205A are significantly refined, the average grain sizes are refined from 236.8 um to 77.7 pm,
75.5 um, 69.2 um after adding 0.5wt.%, 1.0wt.%, 2.0wt.% Al-TCB, respectively. The grain refining effect is
stable, the resistance to 'Zr-poisoning' is strong, and there is no obvious phenomenon of refinement decline.
Adding 4.0wt.% AI-TCB can reach the grain refinement limit, at this time the grain size is 63.9 um. The
morphologies of the a-Al grains change from dendrite to nearly spherical. Moreover, the fluidity of ZL205A
melt is significantly improved after adding 1.0% of the Al-TCB, the length of the fluidity sample is increased
from 457 mm to 644 mm which is increased by 40.9%. The yield strength, tensile strength and elongation of
Z1205A are 430 MPa, 493 MPa and 9.7% after adding 1.0% of the Al-TCB, which are increased by 3.6%, 3.1%
and 70.1% respectively.

Key words: Al-Cu alloy; Al-TiCB master alloy; grain refinement; fluidity; mechanical properties
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