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TOM TAT

Trong néu luyén nhém va hop kim
nhdém , nhdm Iéng phan dng tdc thi voi Oo,
CO, COg, ciing nhw phén img véi nuéc hdp
phu, nwéc trong mang hydroxyt trén bé mat
liéu va voi hoi nwée trong méi trirong khi 10
tao oxyt nhém va hydro lam tang ham
lwong tap chét Al,Os va hydro trong kim

loai, thuong lwgng hydro nay vuwot qua gidi
han hoa tan cda hydro trong nhém ran rat
nhiéu nén khi déng d&c hydro sé tiét ra tai
bién giéi hat va nhét 1a & cing két tinh sau
cung tao bot khi hydro. Vi vay, tinh luyén
khev khi sé cai thién co’ tinh cda vét liéu.

Ter khoa: Phuong phép tinh luyén; khir khi; tap chat phi kim.

1. PAT VAN PE

Diéc trung chung cua cac hop kim nhom la
d6 bén riéng cao va tinh cong nghé tt nén duoc
sir dung kha phé bién ¢ nhiéu linh vuc (vi du:
hop kim 7075 trong hé Al-Zn-Mg-Cu c6
6b=570MPa — cd thé ding lam khung suon cho
0 t6, tau, may bay...). Tuy nhién, trong qué trinh
san xuit nhém va hop kim nhom thuong xuat
hién tap chat oxyt va bot khi — tap oxyt chu yéu
la Al,Oz va khi chu yéu 1a hydro [1, 2]. Nguon
tap chat va khi trong nhdém chu yéu tur: “di
truyén” tir liéu va phan ung cua nhdm véi cac
khi c6 oxy, nhat la H,O. Bot khi va tap chat
Al,O3 trong cac chi tiét bang hop kim nhom s&
1a noi tap trung ung suat khi c6 luc tac dong —
diéu nay 1am giam dic tinh bén caa hop kim.

Trong san xuat cac vat lieu kim loai néi
chung, viéc loai bo tap chat phi kim va khi ¢
muc d hop ly phi hop diéu kién thyc té co thé
nang d6 bén dén 20% va tudi tho lam viéc cé thé
tang 2 dén 4 lan [1] [2].

Viéc tinh luyén khir khi thuong tién hanh
vao cudi mé nau hoic co thé truse khi kim loai
long di vao khuén dtc nham tranh rd khi va
giam anh huong cua tap chat. Trong cong nghé,
¢6 nhiéu phwong phap khir khi va tap, nhung khi
quan tam téi van dé moéi truong thi phuong phap
diung khi tro, tinh luyén bang siéu am hay
phuong phép loc la 3 giai phap dang quan tim
va can xac lap théng sb céng nghé tbi uu cho
ting phuong phap.
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2.CO SO LY LUAN

Khi trong hop kim nhém chi yéu la hydro -
dén 80 %H, [1,2,3] chung di vao hop kim nhém
tir nhidu nguon khac nhau — nguon “di truyén “
tir chinh nguyén vat liéu , tr méi trwong khi 10
ma quan trong nhat Ia tir hoi 4m theo phan @ng:

3 H,0 + 2Al = Al,O; + 6 H (1)
Va 3 Hz0 + 2Al = Al,Os. 3H, )

Tai nhiét do 1000K phan tng (1) bt dau
khi &p suat riéng phan cua hoi nuéc trong pha
khi Py,p = 2.62.1072% MPa. Tuy theo tinh chat
bao vé ciia mang oxyt, ham luong hydro trong
I6p bé mat cua kim loai long (S, — cm3/100g
nhém) s& phu thudc vao thanh phan hop kim
nhu sau:

S =K By,0
Pi_o — 4p SUAt riéng phan ciia hoi nudc, Pa
K —hang sb can bang, cm3/(100g.Pal?)

Tri s6 K phu thuéc vao nhiét do va thanh
phan hop kim — vi du & 720°C voi nhém sach
K=0.05; hop kim Al-Cu-Mn c6 K=0.06; hop
kim hé Al-Zn-Mg c6 K=0.08 [2].

Cing tai 1000K, phan ung cta nhdm véi
oxy: Al + O; = Al,03 dién ra khi ap suit riéng
phan P, = 4.45.10"%'MPa va trén bé mat
nhém tao mang Al,Os véi chiéu day c6 thé dén
0,2um.

Theo phan ung (2), viéc loai bo dugc hydro
ciing loai bo dugc phan nao Al,O3 va nguoc lai
— loai bo dugc AlOs ciing gép phan loai bo
duogc hydro.

Trong tinh luyén hop kim nhém long
thudng dwoc sir dung hai phwong phéap: hip phu
va khéng hap phu.

Phirong phdp hap phy: LA qué trinh xu ly
kim loai long bang khi, tro dung va loc.

Tinh luyén bang khi: Khi théi khi tro
(thwong sir dung nito va argon) vao kim loai
long s& dién ra su hap phu va khuéch tan cac khi
khac da hoa tan trong kim loai long dic biét la
hydro cuing véi hydro cac tap chat phi kim khac
ciing duoc hap phu va ndi lén trén bé mit.

Phuong phap loc : Khi st dung cac vt liéu
loc nén dung loai c6 kha nang tham w6t tét oxyt
nhét 12 oxyt nhém. Khi kim loai chay qua cic
hat loc, cac tap oxyt s& dwoc hap phu va gitr lai
trén ching nho do6 hydro ciing giam duge ding
ké (xem phan ung 2).

Tinh luyén bang tro dung: Tro dung cé tac
dung bao vé khong cho kim loai twong tac vai
moi truong. Néu tro dung c6 kha ning hoa tan
hay hap phu oxyt thi hiéu qua loai tap phi kim
va khir khi sé tiang.

Phirong phdp khéng hdp phu:

Tinh luyén bang siéu am: Céc dao dong cua
song siéu am khi di qua hop kim long lam dut
doan tinh lién tuc trong pha long véi su tao ra 15
rong véi do chan khong sau, khi d& hoa tan
trong 1ong s& di vao cac 16 rong nay va tiép tuc
I6n 1én, két tu dén kich thudc dam bao khi dugc
tach khoi kim loai long [2].

3. POI TUQNG, NQI DUNG VA PHUONG
PHAP NGHIEN CUU

Péi twrong nghién cizu: Hop kim 7075 ¢
thanh phan (%): (5,1-6,1)Zn ; (2.1-2,9)Mg ;
(1,2-2)Cu; (0,2-0,5)Mn; (0,15-0,28)Cr; (0,1-
0,3)Ti + Zr.

Ngi dung nghién cizu: Xac lap cdng nghé
ti wu va so sanh hiéu qua cua cac phwong phap
tinh luyén khtr khi: tinh luyén bang tro dung két
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hop véi thoi khi argon; tinh luyén bang loc; tinh
luyén bang siéu am.

Phuong phap nghién cuu: Hop Kim nhém
dugc nau trong 10 dién tré, ndi graphit. Phéi liéu
ding nhom, magie va kém kim loai sach HKTG
Al-Mn (7%Mn); Al-Cr (3%Cr); Al-Ti (4%Ti),
Al-Zr (1,5% Zr). Trg dung hé: MgCl,-KCI-CaF.
Hat loc @12-15mm duoc tao ra tir samét (40%)
+ sét (40%) + huynh thach (20 %) nung ¢
1000°C. Nhiét do qua trinh nau, xir Iy tinh luyén
va nhiét do rét duy tri & 720°C.

Thiét bi do lwong: Phan tich thanh phan -
maéy quang phd phat xa Spectrolab (Ptc); do do
cing HB - may Emcotest (Ao); do do bén - thiét
bi Instron 300DX-F2-G1 (M¥); quan sét té chuc
té vi - kinh hién vi quang hoc Olympus (Nhat
Ban).

Sau day la cac thong s6 cong nghé t6i uu
trong qua trinh thuc nghiém.

Phuong an 1: Khong st dung tro dung,
khéng ap dung bat ky phuong phép tinh luyén
khtr khi nao - ky hiéu mau M1.

Phuong an 2: Khong sir dung trg dung, chi
ap dung phuwong phap loc. Kim loai long duoc
loc tap chat khi chay qua cdc rét chtra cac hat
loc (chiéu cao c4c 16p hat loc 120 mm dwoc say
& 300°C) - ky hiéu mau M2.

Phuong an 3: Khéng tro dung, chi tinh
luyén bang siéu am.

Tan sb cua song siéu am 20KHz, cong suat
1,2KW; cay din song bang hop kim titan.

Ché do tinh luyén dua séng siéu am vao 5
phat ngimg 5 phut, sau d6 dua tiép 5 phat nging
7 phat va tién hanh rét khuén - ky hiéu mau M3.

Hinh 1. céc loc tap chét

1- hat loc; 2- cbe rét; 3- ludi titan
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Hinh 2. So b thiét bi néu chay va tinh luyén hop
kim nhdm bang siéu am.
1- chin tir siéu am; 2- cay dan séng bang titan; 3-
kimloai long; 4- 10 dién tro ; 5- co cAu diéu chinh cu ly;
6- 10 X0 giit thang bang; 7- ngudn siéu am.

Phuong an 4: Tinh luyén khir khi bang tro
dung két hop thdi khi argon, éng thdi bang hop
kim titan c6 khoan cac 16 @2mm & phan dau éng
thoi. Pau ong théi cach day ndi khoang 50 — 100
mm.

Ap suit dw: 15KPa; lwu lwong Khi:
1,7l/ph(t ;thoi gian thoi khi argon: 7 pht; thoi
gian giir kim loai sau khi thoi khi argon: 7 pht -
ky hiéu mau M4,
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Hinh 3. so db thiét bi niu chay, kht khi va tinh
luyén bang argon.
1- binh argon; 2-van didu khién 4p; 3- ap ké; 4-
thiét bi do luyu lwong; 5-van diéu chinih ru lwong; 6-
éng dn khi; 7- 10 dién tr6.

4. KET QUA VA THAO LUAN

Thanh phan cia hop kim nau luyén trong
nghién cau: 6.1% Zn; 2.9%Mg; 0.2%Mn;
0.18%Cr; 0.2 % Ti ; 0.1% Zr. Hop kim sau nau
luyén dugc duc trong khuén kim loai & nhiét 6
phong va duoc xu Ii nhiét — gom t6i va héa gia
(mAu duoc gia cong theo TCVN197-85); cu thé:

Ché do toi: nung & 414°C giir nhiét 6h +
470°C giir nhiét 6h. Mbi truong t6i 1a nudc.

Ché d¢ hoa gia: 110°C (6h) + 170°C (6h).

Sau d6 mau duoc kiém tra danh gia: co tinh
(46 cing, d6 bén va do gidn dai twong dbi) va
phan bé tap chit trong kim loai. Trong d6 do
cing ving 1 do & ving gan bién cua miu (viing
két tinh ban dau); d6 cing ving 2 do ¢ khoang
gitta ving 1 va ving tim mau (ving két tinh ké
tiép ving 1); do cimg ving 3 do & ving tam
mau (vuing két tinh sau cling).

Bang 1 la két qua tét nhit tong cac phuong
4n da khao sat. O phwong an 2, khi nhiét d6 hat
loc nhé hon 300°C hoac chiéu cao hat loc trén
160mm dé& xay ra déng dac trong coc rét. Khi
nhiét do hat loc cao hon 350°C hoic chiéu cao
hat loc thap hon 80mm thi d6 cimg khong vuot
qué 151HB. O phuong an 3, khi chi dua séng
siéu &m 1 1an 10 phdt hodc 3 1an mdi lan 5 phat
d6 cing déu thip hon 150HB. Trong phuong 4n
4 thoi gian khtr khi cang ngén, do ciing cang
thap hon gia tri toi wu. Thoi gian théi 1au hon do
cang ciing chi dat 156HB.

Bang 1. Anh huéng cua tinh luyén khir khi dén hop kim 7075 sau khi tdi va héa gia.

Co tinh
Miu Do cimg (HB) Gidi han | Gidihan Do dan dai
. . . Trung bén kéo Chéy 00.2 tuo‘ng doi
Ving 1l | Vung 2 | Vung 3 binh oo (MPa) | (MPa) 8(%)
Khong mh luyén 154 147 130 144 | 49419 184 1,20%
Tinh luyén bang sieu | ) - 153 | 146 152 | 52323 | 3759 | 1.44%
am M2
Tinh '”y,‘a‘gbéng loc| 156 154 | 148 153 | 53474 | 51392 2%
Tinh luyén bang trg
dung Vva suc khi 158 157 153 156 | 582,19 | 54524 | 2,40%
argon M4
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Panh gia lwong tap chat va phan bé tap theo

anh kim tuong.

Hinh 5. Mau M2-X20 tap chit (mau dam) cua mau
tinh luyén bang siéu am.

Hinh 4. Mau M1-X20 tap chit (mau dam) cua mau
khong xu Iy tinh luyén.

Hinh 6 . Mau M3-X20 tap chit (mau dam) caa mau
tinh luyén bang hat loc.
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Hinh 7. Mau M4-X20 tap chit (mau dam) cua
mau tinh luyén bang tro dung + thdi khi argon.

Nhan xét va thao luan

Trong qua trinh niu nhoém s& xuat hién
nhiéu trong nhom cac diém tap chat (xem hinh
4) la do 2 van dé chinh:

1. Cac mang Al,0s.mH,O trén bé mit
nhdm khi chat vao nhdém long vira ting Al,O3
vira xuat hién phan ung: Al,0s.mH,0 +Al —
(m+2) AI203.mH2

2. Mang oxyt nhém trén bé mat hinh thanh
do phan ung: Al + O, + H,0 = Al,0s.H, dén
trong luwgng du 16n s& chim vao nhém long.

Két qua bang 1 cho thiy mau khéng tinh
luyén khir khi c6 do cing do bén va tinh 6n dinh
co tinh thap nhat (gi¢i han chay va do gian dai

tuong dbi nho nhat). Nguoc lai, mau d qua tinh
luyén khir khi bang trg dung va suc khi argon
cho do cung, do bén véi do tin cay (gisi han
chay va do bén gian dai tuong ddi) cao hon so
VGi cac giai phap cong nghé da khao sat. Pat
dugc didu nay la do: cac bot khi argon vira hip
thu khi hydro va hip phu tap (AlLOs) va
(Al,03.Hp) nhu d4 trinh bay trong phan co sé ly
thuyét — nhat Ia cac tap co kich thuéc 16n sau do
ndi 1én khoi kim loai, con tro dung gitp cho qué
trinh thoat tap va khi dugc thuan lgi vi qua trinh
ndi lén cua khi va tap khong bi can tré bai mang
dic chic & bé mat guong hop kim long.Ciing
chinh nho khir khi va tap chit tét ma do cang
trong mau kha dong déu, do cing sai khac
khoang 5HB con cdc phuong phap khac la
khoang 10HB.

Hiéu qua khir khi trong phuong phap siéu
am khong that tt nhung ching con cé tac dung
tdt t6i qua trinh 1am nho tap chat (xem hinh 5).
Séng siéu am khi tac dung Ién cac tap trong kim
loai long lam cho tap va phan long ké ngay tap
¢d muc dao dong khac nhau nhé d6 tao ving
rong co do chan khong sau nén khi trong kim
long s& khuéch tan vao viing rdng nay va néi lén
khi dat kich thudc du lon.

Phuong phép loc dua lai hiéu qua twong ddi
tot nho “chia” nho kim loai long thanh cac dong
nho “truot” trén cac hat loc, do ching thim wét
tot Al,Os (nho vai trd CaF,, Al,O3 trong thanh
phan hat loc) nén Al,O3 va Al,Os.H, (nhit |a cac
dam tap 16n) dwoc giit lai trén bé mat hat loc.
(Lwu y: khi dung hat loc trong céc rét phai duy
tri dong chay déu, on dinh - chay tang).

Dé thay rd vai tro cua tinh luyén khir khi
hay xem lai su thay d6i d¢ cung phan ngoai va
tam vat dac (khong khir khi d§ cang chénh nhau
24HB; khtr khi bing tro dung va argon chénh
nhau 5HB) ciing nhu sy sai khac gitta d6 cuang
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tdm mau duc cua phuong phap khong khiar khi
v6i phuong phap tinh luyén khir khi bang tro
dung két hop théi argon (chénh nhau c& 23HB).
Giai thich van dé nay c6 2 diéu can quan tam:

e Vit duc két tinh tir ngoai vao tam.

e Khi hoa tan trong nhdém long I6n hon
khoang 18 lan trong nhém rin & cung nhiét do
va chua c6 phuong phap khir khi nao c6 thé
giam ham lugng khi xudng thip hon luogng khi
c6 thé hoa tan trong nhom ran ¢ bat ki nhiét do
nao.

Hai diéu nay cho thay khi két tinh luong
khi qua bdo hoa trong nhém rin s& di vao pha
long va dé hinh thanh bot khi & bién hat giira
pha rian — long (dé lai 15 rd té vi); cang vao phia
tam luong khi cang ting va mat do 15 rd té vi
cang Ion, chinh didu nay lam cho do cang tir
ngoai vao tdm c6 xu hudéng giam dan qua do co
tinh (d6 cimg, d6 bén, gisi han chay, do dan dai
twong ddi) ciing nhu anh tap chat trong kim loai.

5. KET LUAN

1. Trong qua trinh nau nhdm va hop kim
nhém néu khdng c6 giai phap bao vé hitu hiéu
thi ludn dua vao nhom mét luong khi va tap chat
kha I6n lam giam co tinh va d6 tin cay cua vat
liéu. Hop kim do bén cang cao anh huéng cang
I6n nén can ap dung giai phap tinh luyén khir
khi — c6 thé dung phuong phéap loc hoic ding
khi tro.

2. Thoi khi Argon qua dng thdi nén khoan
16 @1+2mm & phan dau 6ng thoéi, dau 6ng thoi
cach day 10 50-100mm &p suit du khoang
15KPa; thoi gian thoi khoang 7 pht va khoang
7phdt dung trude khi rot d@é bot khi thoat khoi
nhém long cho hiéu qua khir khi tot va nén két
hop véi dung trg dung.

Loi cdm on: CONg trinh nay la san pham
Cia dé tai B2009-20a-03TP. Cdc tdc gid biét on
sau sac ban khoa hoc va cong nghé - PHOG
tp.HCM vé hd tro tai chinh, cing nhuw sw gidp
do tan tinh ciza PTN Kim logi va hop kim, PTN
trong diém cong nghé vat ligu, PTN trong diém
vt ligu Polime-composite.
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Refining of degasifying and removing of
non-metallic impurities during aluminium

alloy production
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ABSTRACT

In melting aluminum and aluminum
alloy, molten aluminum reacts readily with
oxygen, cachon monoxide and cacbon
dioxide; it also reacts with adsorbed water,
water present in hydrated oxide films on
metal charges, water vapor in the
atmosphere of the furnace to form oxides

and hydrogen. As a result, a higher level of
hydrogen is retained in the metal. In solid
aluminum, hydrogen in excess of the
solution limit can precipitate as H, at grain
boundaries. Thus, refining and degasifying
can be improved mechanical properties of
material.

Keyword: purifying process; degasification; non-metallic impurities.
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