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TOM TAT

Thanh phén héa hoc va té chic té vi anh
hwéng dén céac tinh chét co — ly va tinh gia
cobng cla nhéom va hop kim nhém. Cac
nguyén té chuyén tiép nhw Ti, V, Cr, Zr hoa
tan trong dung djich rdn lam gidm manh d6
dén dién cda nhdm va hop kim nhém. Dé
gidm tac hai cua cac nguyén té chuyén tiép,
hop kim trung gian Al-B dwoc dwa vao nhém
I6ng dé bo phdn dng véi cac nguyén td
chuyén tiép tao thanh cac hop chét diborit
cua titan, vanadi, crom va ziriconi khéng hoa
tan trong nhém 18ng. Khi dé, cac nguyén tb

chuyén tiép nay khéng anh huéng nhiéu dén
dé dan dién. Ngoai ra, hop kim trung gian Al-
B con dwoc st dung nhw la chét bién tinh
lam nhd mjn hat tinh thé cda nhém va hop
kim nhém. Cac borit nhdm trong hop kim
trung gian Al-B gitip cho s tao mam ky sinh
ctia nhém va hop kim nhém.Hop kim trung
gian Al-B duwoc ché tao ttr nguén nguyén liéu
c6 gid ré nhw axit boric H;BO; va criolit
NagAlFs, bdng phuong phdp néu luyén don
gidn, dé dang thuc hién tai cac nha may sén
Xuét day va cép dién.

Terkhoa: Hop kim trung gian Al-B, borit nhém, bién tinh nhom.

GIOI THIEU

Thanh phan héa hoc va t6 chuc té vi anh
huong rat nhidu dén cac tinh chat co — ly va tinh
gia cdng cta nhém va hgp kim nhém. Su c¢6 mat
clia C4c tap chat trong nhom lam ting dién tro
suat cua nhdm. Trong sb cac tap chit cua nhom,
cac nguyén té chuyén tiép nhu Ti, V, Cr, Zr khi
hoa tan vao dung dich rin cia nhdm lam giam
manh d6 dan dién cua nhdm, ngoai ra cac nguyén
t6 nay con anh huong x4u dén tinh gia cong
ngudi ctia nhom. Bé giam tac hai cua cac nguyén
t6 chuyén tiép nay, nhiéu cong trinh nghién ctu
dé xuat phuong 4n dua bo vao nhoém 16ng dudi

dang hop kim trung gian Al-B. Khi vao nhém
long, bo s& két hop vai cac nguyén té chuyén tiép
tao thanh céc hop chit diborit khong hoa tan
trong nhém long, cd ty trong nang hon nhém nén
ling xudng day ndi nau, tach ra khoi nhdm, hozc
nam lai trong nhém nhung khéng hoa tan trong
dung dich rin cua nhém khi két tinh, giam xo0
léch mang tinh thé cua nhém nén lam ting duoc
do dan dién cua nhdm [1,2]. Ngoai ra, hgp kim
trung gian Al-B con dugc str dung rong rai dé
bién tinh 1am nho min hat tinh thé cia nhém va
hop kim nhém [3,4,5]. Phuong phap phd bién la
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dua hop kim trung gian Al-B vao nhdm long
& nhiét do 700-750 °C. Céc tap chat hoa tan Ti,
V, Cr, Zr phan ung véi borit nhdm (AIB, hay
AIBy,) tao thanh céac diborit ling xudng ddy noi
10. Sau d6 nhém long dugc gan ra khoi 16p bun
diborit tap chat & day 16 [6]. Phuong phap niy c6
thé giam ham luong cac tap chat Ti, Cr, V trong
nhém long dén 60-70 % [7] nhung ning suat
khong cao do kéo dai chu ky thoi gian lam sach
nhém.

Dbi vai hé théng ndu dic nhém lién tuc, hop
kim trung gian Al-B dang day c6 duong kinh 9,5
mm dugc nhing vao mang rét nhom gitra 10 gitr
nhiét va may dtc nhém lién tuc ¢ nhiét d6 750
°C. Theo phuong phap nay, ham lugng tap chét
Ti, V, Cr, Zr trong thoi nhom dac khéng giam
nhiéu so véi nhém ban dau do khdng cé su ling
tach borit trén mang rét nhdm. CAc tap chat nay
chi chuyén sang dang borit nhé min va lo lirng
trong nhém long. Hop kim trung gian Al-B dang
day phan &ng véi tap chit nhanh hon dang thoi.
Do khéng c6 thoi gian giit nhiét can thiét nén
borit khéng két tu va ling tach borit, cac borit tap
chat rat nho min nam lai trong san pham dtc nén
khi phan tich quang phé khéng thay su giam ham
lwong tap chat [7].

Hién nay, trén thi trueong thé gisi c6 cac mac
hgp kim trung gian Al-B véi ham lugng B: 3 %,
4 %, 5 %, 8 %. Theo c4c nha san xuét thi hiéu
qua giam tac hai tap chat kim loai chuyén tiép
cua cdc mac hop kim trung gian Al-B c¢6 ham
lugng bo cao nhu mac AIB8 (8 % B) khdong khac
hiéu qua giam tac hai tap chat kim loai chuyén
tiép cua cac mac hop kim trung gian Al-B c6
ham luwong bo thap. Tuy nhién, theo Michael M.

Gasik va Vladislav I. Mazur thi bo dugc dua vao
nhém dé cai thién do dan dién chu yéu & dang
hop kim trung gian Al-B pha lodng (<1 % B) [8].

Borit nhdm AIB, duoc biét 1a chat 1am nho
hat tinh thé caa nhém véi ham luong bo trong
nhdm Ién hon ham lwong bo tai diém cing tinh
cta hé hgp kim Al-B, tuac la I6n hon 0,022 % B
do xay ra phan ung cung tinh & 659,7 °C: L —
AlB, + Al dé tao mam Al [5].

Tuy nhién, theo Tongmin Wang va céng su
[4], hop kim trung gian Al-B c6 kha ning lam
nhé min hat tinh thé caa nhém sach ngay ca khi
thém vao véi ham luong bo 0,005 % B, thip hon
ham luong bo tai diém cung tinh, néu trong qua
trinh nau luyén hop kim trung gian Al-B han ché
khudy tron dé tranh su két tu cua borit AIB, va
mudi thai 12n vao gay hai cho kha nang bién tinh.

Hop kim trung gian Al-B con duoc bao cédo
trong céc cbng trinh nghién cau la c6 kha nang
lam nho min hat tinh thé cua hop kim Al-Si hiéu
qua hon so vai hop kim trung gian AI-5Ti-B.
Theo céc cong trinh nay, borit AIB, trong hop
hop trung gian Al-B la chat tao mam hiéu qua va
su cO mat cua Si lam tang thém kha ndng tao
mam [4].

Cong trinh nghién cuu nay thuc hién cac thi
nghiém dé danh gia kha ning lam nhé min hat
tinh thé cia nhdém va hop kim nhém, kha ning
cai thién d6 dan dién va co tinh cua nhém lam
cap dién. Hop kim trung gian Al-B duoc ché tao
tr nguon nguyén liéu cé gia ré nhu axit boric
H3BO; va criolit NasAlFg, bang phuong phap nau
luyén va thiét bi don gian, d& dang thuc hién tai
céc nha may san xuat day va cap dién.
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VAT LIEU VA PHUONG PHAP

Hop kim trung gian Al-B duoc nau luyén
trong 10 ndi dién tré voi thanh dién tro bang
cachua silic, nhiét d¢ 10 dat téi da 1300 oC. Noi

10 bang graphit c6 dwong kinh 185 mm, chiéu
cao 250 mm. So dd b tri thiét bi thi nghiém nau
luyén hop kim trung gian Al-B nhu Hinh 1.

Hinh 1. So d6 bé tri thiét bi ndu luyén hop kim trung gian Al-B: 1. H3n hop NasAlFs-H;BO; néng chay, 2. Nhom
l6ng, 3. Thanh dién tré cacbua silic, 4. Noi graphit, 5. Thanh khuay graphit

Sau khi sdy 10, dua toan bo hdn hop bot
H3BO;-NasAlFg vao ndi graphit dé ndu chay va
nang nhiét do dén nhiét d6 phan tng moi dua
nhdm thoi (chtra 99,7 % Al) vao ndi 10 niu chay
duéi 16p hon hop bot nong chay. Lép hdn hop
bot néng chay nay dong vai trd cua cac chat phan
g dong thoi 1 tro dung che phu. Khi nhiét do
nhém long dat mic quy dinh, bét dau khudy tron
va tinh thoi gian phan tng.

Diém khac biét cua phuong phap nu luyén
hop kim trung gian Al-B nay so vdi cac cong
trinh duoc cong b trude day 1a 16p hdn hop bot
H3BO;-NasAlFg duoc ndu chay trudc nén cé thé
khir triét dé hoi am va nuéc trong HyBO; trude
khi phan (ng véi nhém, ngoai ra con giam dugc
luong khoéi, bui so véi phuong phap ndu chay
nhom trude rdi méi dua hdn hop HzBOz-NagAlFg
vao khudy tron trong nhém long. Nhom duoc nau
chay va phan tng véi B,O3 dudi 16p hdn hop bot
nong chay, khong tiép xuc truc tiép véi oxi cua
mdi treong xung quanh 16 nén nhdm va bo tao
thanh it bi oxi hoa, giam chay hao trong thoi gian

phan &ng thich hop. Theo phuong phap nay, viéc
nau luyén hop kim trung gian AlI-B thuc hién
dugc trong mdi truong khi quyén, khong phai st
dung khi tro dé tao méi truong bao vé hop kim.

Piéu kién thi nghiém niu luyén hop kim
trung gian Al-B nhu Bang 1.

Thanh phan héa hoc cua hop kim trung gian
Al-B duoc kiém tra bing phuong phap quang
phé6 phat xa nguydn tor trén  may
“SPECTROMAX”. Té chuc té vi cua hop kim
trung gian Al-B dugc quan sat trén kinh hién vi
quang hoc OLYMPUS GX-51 (sau khi mai, danh
béng va tim thuc mau bang dung dich 2,5 %
HNO; + 1,5 % HCI + 1 % HF + 95 % H,0).

Viéc danh gia kha nang bién tinh 1am nho
min hat tinh thé cua hop kim trung gian Al-B ddi
véi nhdm va hop kim nhém, kha nang cai thién
do dan dién va co tinh ciia nhom lam cap dién
dugc thuc hién trén day chuyén san xuit day
nhém tai nha may san xuit diy va cap dién.
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Nhom day phé liéu c6 do sach thap (99,5 %
Al) duoc sir dung dé thi nghiém. Nhém dugc nau
chay trong 10 ndi quay dudi 16p tro dung che phu.
Sau khi néng chay va dat nhiét d6 khoang 720-
750 °C, nhém dugc tinh luyén bang tro dung tinh
luyén. Sau d6 dé yén trong 30-45 phat cho céc
tap chat phi kim ndi Ién trén bé mat nhdm long
rdi vot xi va rét mot nira lugng nhdm trong ndi ra
khuon dic thoi trude khi bién tinh bang hop kim
trung gian Al-B. Hop kim trung gian Al-B dugc
dua vao phan nhdm long con lai trong 10 & nhiét
d6 720-750 °C va khudy tron khoang 10 phat dé
bo phan wng véi cac tap chit trong nhom, sau d6
dé yén trong 5-10 pht roi lai vot xi va rét nhém
vao khudn duc thoi. Sau khi thdo khudn, nhém
thoi duoc can ndng va kéo ngudi ra day nhém co
duong kinh 3,7 mm.

Hop kim nhom 6201 dwoc nau luyén tir
nhdm sach (99,7 % Al), hgp kim trung gian Al-
Si, va magie thoi. Viéc nau luyén hop kim 6201
ciing dugc thyc hién trong 10 ndi quay. Sau khi
niu chay nhém duéi 16p tro dung che phu, hop

KET QUA VA THAO LUAN

kim trung gian Al-Si duoc dua vao nhém long va
khudy tron déu cho tan hét mai dua magie thoi
vao 16. Magie dugc boc trong gidy nhém, nhing
chim va khudy tron trong nhom long, khong dé
magie noi 1én va bbc chay trén bé mat nhém
long. Sau khi khudy tron dong déu thanh phan
hoa hoc cua hgp kim 6201, gitr yén hop kim long
dé cac tap chit phi kim ndi 1én, mégi vét xi va rot
mot nira lugng hop kim vao khuon dac thoi. Hop
kim trung gian Al-B dugc dua vao phan hop kim
long con lai va khudy tron trong 10 pht roi vot
Xi va rét hgp kim vao khudn dtc thai.

Thanh phén héa hoc ciaa nhém va hop kim
nhom 6201 trudc va sau khi thém hop kim trung
gian Al-B duoc phan tich trén may phan tich
quang phd phat xa nguyén tir (SPECTROMAX).
T chuc té vi ciia nhdm va hop kim truéc va sau
khi thém hop kim trung gian Al-B duoc quan sat
trén kinh hién vi quang hoc (OLYMPUS GX-51).
D6 din dién cua day nhém duoc do bang ciu do
dién tré QJ57. Co tinh ctia diy nhéom duoc kiém
tra trén may thir kéo 300DX (INSTRON).

Bang 1. Didu kién va két qua thi nghiém ndu luyén hop kim trung gian Al-B

STT Ty 1é Ty & Nhiét ¢o Thoi gian git ¢ Hop kim trung gian | Ham lugng B
B:Al NazAlFs:H:BO3 phan tng, nhiét do phan ang, | Al-B thu dugc, trong hop kim
(°C) (min) (9 Al-B,
(%)
1 1,0:100 6,6:1 1200 15 1389,38 0,69
2 1,5:100 6,6:1 1200 15 1675,97 0,82
3 1,5:100 6,6:1 1200 15 115,56 0,89
30 1335,36 0,63
4 2,5:100 6,6:1 1200 15 165,48 0,81
30 1173,57 0,51
5 3,5:100 6,6:1 1200 30 115,63 0,88
60 824,45 0,80
6 3,5:100 6,6:1 1200 30 216,93 0,84
60 929,84 0,49
7 4,5:100 6,6:1 1200 30 158,94 0,80
47 1096,54 0,98
8 4,5:100 6,6:1 1200 30 67,28 0,95
60 852,91 0,64
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Theo phuong phap nau luyén hop kim trung
gian Al-B, hdn hop bot HsBOs-NagAlFs duoc ndu
chay trugc trong noi 10 rdi nang nhiét do 1én dén
nhiét o phan ing méi dwa nhom thoi vao ndi 10
nham khir bo hoan toan lugng hoi 4m trong hon
hop bot va lugng nude trong axit boric, chuyén
H3BO; thanh B,0; truge khi phan tng vai nhom
theo phuong trinh phan ung (1):

B,0; + 2Al —> 2B + AlLO; (1)

Nguyén t6 bo di vao nhém long, phan {ng
v6i nhom dé tao ra céc borit nhém AIB, hay
AlB,, con oxit nhém Al,O; hoa tan trong criolit,
tao diéu kién thuan loi cho phan ung (1) xay ra
dé hoan nguyén bo.

i
14010 =
D 12004 L +o-AlB,,
Py
s
4
= 1000 = AlB,
E 9755 Y
KO0 =1 L +AlB,
0025 c-AlE
M= GO0 +
Ao - AlB,
Al+ATR,
44 5%
400 i L L 1 ]
o 10 20 a0 40 50 s

B.,% (trong lwong)

Hinh 2. Gian db trang thai Al-B & phia giau nhom [10]

Két qua nau luyén (Bang 1) cho thdy véi thoi
gian phan @ng thich hop, hau hét cac mé nau theo
phuong phap nay c6 ham lugng bo trong hgp kim
trung gian thoa man yéu cau caa mac hop kim
trung gian AIB1 (0,5 - 1,5 % B), nhung néu kéo
dai thoi gian qua lau sé lam giam ham luwgng cua
bo trong hop kim do sy chdy hao cta bo ¢ nhiét
d6 phan g twong ddi cao (1200 °C). Ham lugng
cua bo trong cac mé thi nghiém khéng vuot qué 1
% (cao nhit dat 0,98 %) la do d6 hoa tan cua bo
trong nhdm long nho (' Hinh 2) va bo bi chay hao
nhiéu ¢ nhiét do phan ung. Theo cac tac gia [9]
thi hiéu qua hoan nguyén bo truc tiép tir oxit
boric trong nhém long dat dugc cao nhat & 1500-
1700°C, do d6, dé nang cao ham lwong bo trong
hop kim trung gian Al-B can nang cao nhiét do

phan @ng va nau luyén trong moi truong khi tro
nhung s& din dén viéc trang bi 10 nau luyén co
nhiét d6 khong gian 16 cao hon 1500 °C rat dit
tién, chi phi san xuit ting 1én do tiéu hao ning
lugng 1én va st dung khi tro. Hon nita, theo cac
nha nghién ciu, hop kim trung gian Al-B duoc
sir dung dé cai thién do dan dién cua nhdm chi
yéu ¢ dang hop kim pha lodng dén <1 % B [8]
nén cac hop kim trung gian Al-B trong cac mé
niu luyén nay dap tmg dwoc yéu ciu st dung
trong san xuat day va cap dién ma khéng phai
qua cong doan pha lodng hgp kim trudc khi su
dung.

Céc mé niu 1, 2, 3, 4 cho thay véi cing diéu
kién vé ty 1é NasAlFg:HBO; = 6,6:1, nhiét do
phan tng 1200 °C, thoi gian phan tng 15 phdt,
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khi taing ham luong ty 1¢ B:Al trong thanh phan
liéu ban dau tir 1:100 1én 1,5:100, ham lwong bo
trong hop kim trung gian Al-B tang tir 0,69 % Ién
0,82 — 0,89 %, nhung néu tiép tuc tang ty & B:Al
1én 2,5:100, ham luong bo khong tang thém (0,81
% B). Khi kéo dai thoi gian phan ung dén 30
phdt ctua cAc mé nau véi céc ty 1é B:Al = 1,5:100
va B:Al = 2,5:100, ham lugng Bo trong cac hop
kim AlI-B lai giam tuong mg dén 0,63 va 0,51 %
do sy chay hao cua bo vi 16p hdn hop bot néng
chay HyBO;-NasAlFs khong du day dé bao vé
hop kim long bén dudi.

Tuy nhién, néu tang ty 1& B:Al trong thanh
phan liéu 1én 3,5:100 (cA&c mé ndu 5, 6), tuc 1
tang khdi lugng va bé day 16p hdn hop bot nong
chay H3BO3-Na3AIF6 phia trén hop kim Al-B,
lam giam chay hao bo nén ham lugng bo trong
hgp kim Al-B gitr dugc & muc 0,84-0,88 % trong
thoi gian phan wng 30 phat. Tiép tuc kéo dai thoi
gian phan g dén 60 phat, ham lugng Bo trong

hop kim Al-B lai giam do chay hao. Tang ty lé
B:Al trong thanh phan liéu Ién 4,5:100 (cac mé
ndu 7, 8), ham lugng Bo trong hop kim trung
gian Al-B (0,80-0,95 %) hau nhu khong thay doi
S0 Véi ty 18 B:Al = 3,5:100 trong cung diéu kién
vé ty 1é Na3AIF6:H3BO3 = 6,6:1, nhiét d6 phan
ung 1200°C, thoi gian phan tng 30 phat. Ham
luong bo trong hop kim gitr dwoc ¢ mac 0,98 %
trong thoi gian 47 phit, nhung néu kéo dai thoi
gian phan ung dén 60 phat, ham luong bo lai
giam con 0,64 %.

Do vay, xét vé mat hiéu suat thu hdi va ham
lugng bo trong hop kim trung gian Al-B, thoi
gian phan tng, mac tiéu hao nguyén vat liéu va
nang luong thi diéu kién nau luyén véi ty ¢ B:Al
= 1,5:100 trong thanh phan liu, ty Ié
Na3AIF6:H3BO3 = 6,6:1, nhiét do phan tung
1200 °C, thoi gian phan tmg 15 phat 1a dat hiéu
qua cao hon ca.

Hinh 3. T4 chirc té vi ciia hop kim trung gian Al-B

Trén Hinh 3 1a t6 chuc té vi cua hop kim
trung gian Al-B véi ham luong bo 1a 0,98% dugc
quan sét trén kinh hién vi quang hoc. Theo bao
céo cua cac cong trinh nghién ctu [3,4,10,11]
trong t6 chic té vi caa hop kim trung gian Al-B,
pha AIB, c6 dang tam vai ty s6 hinh dang tir 30
dén 300 va bé day vai micromet, con pha AlBy,

c6 dang khdi phan b trong nén nhém. Anh t6
chirc té vi cho thiy hop kim trung gian Al-B ché
tao dugc chu yéu chira pha AlB, c6 dang tam.
Diéu nay phu hop véi gian dd trang thai Al-B
(Hinh 2), ¢ nhiét d6 phong, céc hop kim Al-B c6
ham lugng B < 44,5 % chi chira pha AIB,, khéng
chira pha AlB .
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Két qua phan tich thanh phan hoa hoc cua
nhdm va hop kim nhdm 6201 truéc va sau khi
bién tinh (Bang 2 va Bang 3) cho thiy ham luong
céc kim loai chuyén tiép Ti, V, Cr va Zr khong
giam rd rét sau bién tinh, tham chi c6 nguyén té
con ting 1én so véi trugc khi bién tinh, nhu
truong hop cua Cr trong hop kim 6201. Didu nay
c6 thé dugc giai thich do thoi gian khudy tron

hop kim trung gian Al-B trong nhém va hop kim
6201 chi du dé bo phan ung véi cac kim loai
chuyén tiép tao thanh cac diborit TiB,, VB,, CrB,
va ZrB, lo lung trong nhdm long, chua kip ling
xuéng day ndi 10 nén dan dén sy phan b cac
nguyén té nay trong nhdm va hop kim 6201
khong dong déu nhu khi hoa tan trong dung dich
ran.

Bang 2. Thanh phan hda hoc cia nhém trudc va sau khi thém hop kim trung gian Al-B

Loai nhdm Ham lugng, %
Al B Ti \% Cr Zr Fe | Si Cu Zn
Nhom trudce khi thém 99,500 | 0,002 | 0,007 | 0,010 | 0,014 | 0,001 | 0,257 | 0,054 | 0,028 | 0,028
hop kim trung gian Al-B
Nhom sau khi thém hep | 99,500 | 0,011 | 0,008 | 0,009 | 0,004 | 0,001 | 0,238 | 0,071 | 0,056 | 0,027
kim trung gian Al-B
Bing 3. Thanh phan héa hoc ciia hop kim 6201 trude va sau khi thém hop kim trung gian Al-B
Loai nhdm Ham luong, %
Al Si Mg Fe Cu Cr Ti \% Zr Zn
Hop kim nhém Con | 0,990 | 0,730 | 0,520 | 0,091 | 0,006 | 0,004 | 0,007 | 0,001 | 0,031 | 0,002
6201 trudce khi lai
thém hgp kim
trung gian Al-B
Hop kim nhém Con | 1,050 | 0,710 | 0,910 | 0,142 | 0,037 | 0,004 | 0,007 | 0,002 | 0,032 | 0,015
6201 sau khi lai
thém hgp kim
trung gian Al-B
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Do kha ning tao mam cua borit nhém AlIB,
va cac borit cua cac kim loai chuyén tiép duogc
hinh thanh trong qua trinh bién tinh, t6 chuc hat
ciia nhém va hop kim nhdm 6201 sau khi bién
tinh bang hop kim trung gian Al-B c6 phan nho
min hon truéc khi bién tinh (Hinh 4 va Hinh 5).
Tuy nhién, hiéu qua lam nhé min hat tinh thé cua
hop kim trung gian Al-B ddi v&i nhdm va hop
kim nhém 6201 chua cao do ham lugng bo dua
vao nhdm va hop kim 6201 thip hon ham lwong
bo ng véi diém cuing tinh trong hé hop kim Al-
B, hon nita, sau khi phan ung véi cac kim loai
chuyén tiép dé tao thanh cac diborit kim loai
chuyén tiép, ham luong bo tu do con lai trong
nhém rat thip. Cac diborit cia cac kim loai
chuyén tiép c6 ty trong niang hon nhom va
thuong két tu lai nén c6 xu huéng ling xudng
day ndi 10 1am giam hiéu qua bién tinh cua céc
diborit nay [6]. Theo cac nha nghién ctu, c6 thé
tang hiéu qua bién tinh 1am nho hat cua hop kim
trung gian Al-B bang cach tang thém lugng bo
trong nhdm long [4] nhung s& 1am tang thém chi
phi cho qua trinh bién tinh. Do vay, cac nha san
xuét day va cap dién sir dung hop kim trung gian
Al-B chii yéu nham vao muc dich cai thién do
dan dién cia nhdm va hgp kim nhém vai ham

Hinh 4. T4 chirc té vi caa nhdm 99,5 % Al, (A) trudc khi thém hop kim trung gian Al-B, (B)

lwong bo dwa vao nhém va hop kim nhom du dé
tao thanh céc diborit kim loai chuyén tiép.

Céc diborit cua kim loai chuyén tiép khong
hoa tan trong nhdm nén giam ham lugng céc kim
loai nay trong dung dich ran sau khi két tinh,
giam sai léch mang tinh thé.

Do cac nguyén nhan trén, dién tré suat va
gi6i han bén kéo cua nhém sau bién tinh duoc cai
thién, con do gidn dai trong d6i c6 giam di mot it
nhung van con cao hon nhidu so véi tiéu chuan
nhom déy dién (Bang 4). Céc chi tiéu v& dién tro
sut, gigi han bén kéo va do gidn dai twong dbi
ciia nhém day phé liéu sau khi nau luyén va bién
tinh bang hop kim trung gian Al-B dap ung duoc
yéu cau tiéu chuan day nhém dan dién cua céc
nha may san xuat xuat day va cap dién: p =
0,02830 Q.mm?m (dién tro suit caa nhom day &
20 °C), o, = 165 MPa, & = 1,5 %. Ngoai ra, viéc
giam ham lugng cac kim loai chuyén tiép trong
dung dich ran con c6 anh huong tt dén qua trinh
kéo nguoi day nhém [2]. Két qua nay cho thiy
dugc loi ich cua viéc s dung hop kim trung gian
Al-B trong san xuat day nhém dan dién tir nguon
nguyén liéu ré tién, kém chét lugng hon so véi
nhém lam day di¢n EC.

‘.’.‘l ¥ '.h-_ DY A~ 3% {Av"'

sau khi thém hop kim trung gian Al-B.
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khi thém hop

B, (B) sau

kim trung gian Al-B.

Bang 4. Co 1y tinh cua day nhém &3,7 mm duoc san xuét tir nhdm trude va sau khi thém hop kim trung gian Al-B

Loai nhom Dién tro sudt quy dbi v 20 | Gisi han bén Do gidn dai twong dbi,
°C, (Q.mm?/m) kéo, (MPa) (%)
Nhom trude khi thém hop kim 0,02863 164,63 4,10
trung gian Al-B
Nhom sau khi thém hop kim 0,02830 182,68 3,93
trung gian Al-B

KET LUAN

Hop kim trung gian Al-B c6 ham lugng bo
phU hop vai yéu cau ciia méac hop kim trung gian
AIB1 di dwoc ché tao thanh coéng tir ngudn
nguyén liéu co gid ré nhu axit boric H;BO3 va
criolit NagAlFe, bang phuong phap nau luyén don
gian, d& dang thuc hién tai cac nha may san xuét
day va cap dién. Hop kim trung gian Al-B ché
tao dugc c6 kha nang lam nho min t6 chuc hat
cua nhdém va hop kim nhém 6201 nhung hiéu qua
Iam nhé min hat cua hop kim trung gian Al-B
chua cao do ham lugng cua bo dua vao nhom va
hop kim nhém 6201 thap va tiéu hao phan lon dé
tao thanh céc diborit kim loai chuyén tiép.

Sau khi bién tinh bang hop kim trung gian
Al-B, chit lugng cua nhom day phé liéu da dat
cac chi tiéu co — ly tinh ctia nhém 1am cap dién,
dién tro suit va gisi han bén kéo cia nhom duoc
cai thién so vai truéc khi bién tinh, do gidn dai
tuong d6i giam so véi trudc khi bién tinh nhung
van con cao hon nhiéu so véi mirc yéu cau cua
nhém lam cép di¢n.

Két qua nghién ctu cho thdy kha ning sir
dung hop kim trung gian Al-B dé cai thién chat
lwong cac loai nhom khong dat yéu ciu cua nhém
lam cap dién, c6 gia ré dé dua vao san xuat day
va cap dién nham giam gia thanh nhung van dam
bao duoc chit lugng.
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Modification of aluminium and
aluminium alloys by AL-B master alloy

e Huynh Cong Khanh
e Vo Hoai Luc
University of Technology, VNU-HCM

ABSTRACT

Chemical compositions and microstructures
affect on mechanical — physical and working
properties of aluminium and aluminum
alloys. Transition elements, such as Ti, V,
Cr, Zr in solid solution greatly reduce the
electrical conductivity of aluminium and its
alloys. For reduction of detrimental effects of
transition elements, Al-B master alloys are
added into molten aluminium to occur
reactions of boron and transition elements to
form diborides of titanium, vanadium,
chromium and zirconium, which are
markedly insoluble in molten aluminium, then

these transition elements have an
insignificant effects on conductivity. In
addition, Al-B master alloys is also used as a
grain refiner of aluminium and aluminium
alloys. Aluminium borides particles in Al-B
master alloys act as substrates for
heterogeneous nucleation of aluminium and
its alloys. Al-B master alloys are prepared
from low cost materials, such as boric acid
HsBO; and cryolite NazAlFgs, by simple
melting method, easily realize in electrical
wire and cable factories.

Keywords: Al-B master alloy, aluminium boride, modification.

TAI LIEU THAM KHAO

[1]. L.A. Vorontsova, V.V. Maslov, I. Peshkov,
B. Alyuminiy i alyuminievye splavy v
eletrotekhnicheskikh izdeliyakh, Moskva
Energiya, 18-21 (1971).

[2]. U.S. Patent No. 4,507,150, Removal of
impurities from molten aluminium.

[3]. A. C. Hall, J. Economy Preparing high and
low aspect Ratio AlB, flakes from borax or
boron oxide, JOM, 42-44 (2000).

[4]. T. Wang, Z. Chen, H. Fu, J. Xu, Y. Fu and
T. Li, Grain refinning potency of Al-B

master alloy on pure aluminium,
www.sciencedirect.com.

[5]. L. Wang, X. Bian, Refinning Effect of
boron on Hypoeutectic AIl-Si alloys, J.

Mater. Sci. Technol., 16, 5, 517-520 (2000).

[6]. Aluminum Boron Master  Alloys,
www.kballoy.com.
[7]1. S. Karabay, I. Uzman, Inoculation of

transition elements by addition of AIB, and
AlIB;, to decrease detrimental effect on the
conductivity of 99,6% aluminium in CCL

Trang 65


http://www.kballoy.com/

Science & Technology Development, Vol 17, No.T2- 2014

for manufacturing of conductor, Journal of [10]. C. Deppisch, G. Liu, J. K. Shang, J.

Materials Processing Technology, 160, 2, Economy, Processing and mechanical
20, 174-182 (2005). properties of AIB, flake reinforced Al-alloy
[8]. M.M. Gasik, V.I. Mazur, Creation of master composites,  Materials  Science  and
alloys for aluminum, in: Handbook of Engineering, A225, 153-161 (1997).
Aluminum, edited by George E. Totten, D. [11]. X. Wang The formation of AIB, in an Al-B
Scott Mackenzie, Marcel Dekker, Inc, 81- master alloy, Journal of Alloys and
153 (2003) . Compounds, 403, 283-287  (2005).

[9]. V.l1. Napalkov, S.V. Makhov, Legirovanie i
modifitsirovanie alyuminiya i magniya,
Moskva MISIS, s. 230-245 (2002) .

Trang 66



