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~ TOM TAT: Hop kim nhém Al 4,8Cu 0,6Mn 0,2Ti khi thém Cadimi (0,150 dén 0,288), da tiang bén va
on dinh tinh chat co Iy hon, nhat la ¢ nhiét do cao.Cadimi tuy khong tham gia vao cac pha hod bén cua hop
kim, nhung nho tdac dong cua no dén sy ton tai va phdn bo 1o trong trong hop kim Al — Cu — Mn sau khi toi

nén diéu tiét duoc qud trinh tiét pha hod bén (Cudl, - 0 ) trong qud trinh hoa gia.

Tir khéa: Anh hwong ciia Cadmi dén hop kim nhém dong Mangan

1. PAT VAN PE

Cong nghiép ngiy cang phat trién thi nhu
cdu vé hop kim nhom bén néng do bén cao su
dung trong céac linh vyc hang khong, giao thong
van tai va ddc biét 1a nganh ché bién va gia cong
c4c san pham hiru co (ché bién dau mo, tao hinh
chc san phdm cao su va cac loai nhya ...) ngdy
cang nhiéu.

Cac hop kim nhéom bén néng do bén cao
trong cong nghiép chu yéu trén co s¢ hé Al-Cu
v6i hop kim hoa bd sung Mg, Mn va Li vi khi
hop kim hoa chi c¢6 pha ting bén CuAl, thi co
tinh s& giam nhanh khi nhiét d6 trén 200°C, con &
300°C su thai bén 1a 79% [1].

Viéc hop kim hoéa thém mét luong Mn nao
d6 s& tang bén cho hop kim & nhiét o thuong va
giit bén dang ké khi nhiét d6 cao vi:

1. O trang thai khong can bang, lugng Mn
trong dung dich ran 16n hon so véi trang thai can
bang.

2. Hé s6 khuéch tan cua Mn nho sé& thuan loi
cho sy tiét pha ctia dung dich ran qué bio hoa va
han ché két tu pha ting bén CuAl,.

3. Mangan la kim loai chuyén tiép c6 kha
ning ting su lién két giita cac nguyén tir va giam
hé ) tu khuéch tan ctiia nhom.

Viéc bién tinh hop kim héa bd sung thém Ti
s& tang bén cho hop kim. T6 chirc dic cua hop
kim Al4,8Cu0,6Mn02Ti gém cac pha a,
8(CuAl,), T(Al;;Mn,Cu) va TiAl;. T chic sau
khi t6i gdbm pha a, T(Al;,Mn,Cu) va TiAl; Su

héa gia sau d6 nhan dugc t6 chic 6,
T(Al;;Mn,Cu), TiAl; va 6(CuAl,) — nhung pha 6
duoc tiét ra phan tan hon. Khi dic tinh cac pha 6,
T va TiAl; 12 nhu nhau, néu ta didu khién duge
qué trinh tiét pha 0 phan tan va déu hon thi do
bén cua hop kim s& ting. Déng gop co ban vao
hoa bén khi hoa gia 1a do tao ving G-P va sy tlét
pha gia bén phan tan cao dem lai. Nhu viy, van
de can quan tam 1a hop kim héa bd sung nguyén
td c6 kha nang hodc tang mat do tao ving G-P
hodc ting kha ning cac tiét pha trung gian gia
bén ¢6 cau tric ban lién mang véi dung dich ran.
Cadimi tuy khong tham gia vao céc pha ting bén
trong hop kim Al-Cu-Mn, nhung do su sai khac
tuong d6i 16n vé ban kinh nguyén tir gitra Al
(0,143nm) va Cd (0,152nm) nén khi hoa tan vao
nh6ém, Cadimi s€ lam sai léch mang tinh thé va
ndng d6 nut trong cing nhu giam nang luong bé
mat giita pha tlet ra va dung dich ran o, nho do
tang mat do tiét pha gia bén (0” va 0’) vao thoi
ky déu khi hoa gia.

2. THUC NGHIEM

Noi dung nghién ciru chu yéu tip trung vao
xem xét anh huong cia Cadimi dén qua trinh tiét
pha khi héa gia va dén cac tinh chét co 1y ciia hop
kim.

Mau hop kim nghién ctru dugc ndu luyén tir
nhom sach, cac hgp kim trung gian Al-10Mn, Al-
50Cu, Al-4Ti va Cadimi kim loai. Tr¢ dung tinh
luyén st dung hé KCI-NaCl-Na;AlF. Chét khu
khi dung MnCl, hoac khi Argon.
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Thanh phan cia hop kim nau luyén nhu

Bangl

Bang 1.Thanh phan hop kim nau luyén

x Thanh phan ,
Mau - - Phuong phap khtr khi
Cu Mn Ti Cd Si Fe
M1 4,80 0,57 0,325 - 0,055 0,166 MnCl,
M2 4,80 0,57 0,325 0,154 0,055 0,166 MnCl,
M3 4,80 0,57 0,325 0,265 0,055 0,166 MnCl,
M4 4,80 0,57 0,325 0,36 0,055 0,166 MnCl,
M5 4,80 0,68 0,346 - 0,050 0,115 Argon
M6 4,80 0,68 0,346 0,281 0,050 0,115 Argon

Céc thi nghiém sau da duogc tién hanh dé
danh gia anh huong ctiia Cadimi dén cac tinh chat
co ly:

- Xéc dinh tac dong cta Cd dén dung dich
rin qua anh huéng cua ching dén sy sai léch
mang va do ctng té vi.

- Nghién ctru qua trinh tiét pha cua dung
dich rin cta hop kim c6 va khong c6 Cadimi khi
hoéa gia.

Ché @6 xtr 1y nhiét thyc nghiém nhu sau:

- Ché d6 t6i: hop kim dugc nung & 535°C
trong 7h30” sau d6 nang 1én 545°C va git 7h30’
dé pha hoa bén 6 (CuAl,) hoa tan hoan toan vao
dung dich rin, t6i trong nudc.

- Ché d6 hoa gia: hoa gia & 170°C 1am ngudi
ngoai khong khi.

Céc thiét bi da st dung trong qua trinh
nghién clru:

1. Thiét bj thyc hién cong nghé nau luyén —
bién tinh: 16 ndi grafit

2. Phan tich thanh phan hoa hoc: may quang
phé phat xa Spectrolab (hing Spectro —
Germany)

3. Banh gia co tinh: may Instron — USA

4. Po do cing té vi (HV): may Highwood —
Japan

5. Po 46 cing (HB): may Emcotest —
Austria

6. Nghién ciru t6 chirc té vi: kinh hién vi kim
tuong Olympus — Japan.

7. Phan tich nhiét vi sai DTA: STA 409PC
(NETZSCH — Germany)

8. Do hé s6 gidn dai va hé sb gidn nd nhiét:
NIL 402PC (NETZCH — Germany)

9. Xac dinh théng s6 mang: XRD — D8
Advance (Bruker — Germany)

Trong d6 cac thiét bi tir 1 dén 8 thudc khoa
Cong Nghé Vat Liéu — Pai Hoc Bach Khoa
TpHCM, thiét bi s6 9 thudc PTN Trong Diém
Quédc Gia Polyme — Composite.

3. KET QUA NGHIEN CUU VA THAO
LUAN

Anh huéng cua Cadimi dén do cung té vi va
thong s6 mang (tinh theo gidn dd nhidu xa
Ronghen — hinh 1) ciia dung dich rén o duoc thé
hién trong Bang 2.
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Hinh 1. Gidn d nhifu xa Ronghen hop kim Al 4,8%Cu+0,57%Mn+0,325%Ti [6]

Nhu viy, sy tang sai léch mang gop phan
hoa bén hop kim. Tuy nhién, khi ham luong Cd
vuot qua 0,3% thi dd bén cua hop kim giam.

Bang 2. Anh hudng ciia Cd dén thong sb

mang va do cig té vi ctia hop kim Al 4,8%
0,57%Mn0,325%Ti sau toi

Mau Cd (%) Hv a (nm)
M1 0 87 0,4033
M2 0,154 92 0,4038
M3 0,265 97 -
M4 0,360 88 -

Phén tich cac t6 chirc té vi sau khi hoa gia 45 - ""',..-‘s AT | /o N
, A, . . N Y4 & , = -le-“u o o
phut cho thay ¢ hop kim c6 Cd thi su tiét pha cua e -
dung dich ran s€ dién ra manh hon. (hinh 2). Hop kim M35 t6i, hoa gia 45 phat. 150X
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Hop kim MS t6i, hoa gia 6 gio. 150X

Hop kim M6 t0i, hoa gia 6 gio. 150X

Hinh 2.T4 chirc té vi ctia hop kim Al + 4,80%Cu +
0,68%Mn + 0,346%Ti sau khi t6i va hoa gia ¢ 170°C

Tang thoi gian hoa gia 1én 6h & 170°C din dén su
phén rd manh dung dich rén. Trong hop kim c6 Cd,
mat do tiét pha hoa bén manh va déu hon nhiéu, khac
v6i sy tiét pha vira yéu hon vira khong déu trong hop
kim khéng c¢6 Cd. Nho d6, do bén hop kim c6 hop kim
hoéa thém Cd tang. (Hinh 2, bang 3).

Bang (3). D6 bén ciia hop kim sau t6i va hoa gia

6h ¢ 170°C
Mau M1 M2 M3 M5 M6
D) cimg,
HB 118 127 135 120 138

6y, MPa 367 413 418 373 438

Nho tiét pha manh va déu, ciing nhu tac dong
chéng Kkét tu cac pha hoa bén & nhiét d6 cao dua lai cho
hop kim ¢6 Cadmi tinh én dinh hon vé& hé sé gian dai
va hé sb gidn nd nhiét & nhiét do cao 250-300°C.(Hinh
3, bang 4)
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Hinh 3. Gidn db gian dai va gidn nd nhiét ciia hop kim (Al+4,80%+0,57%Mn+0,325%Ti) mau M1, M2, M3 sau khi toi
va hoa gia 6h ¢ 170°C

Bang 4. Hé sb gidn dai va hé s6 gidn nd nhiét cua hop kim Al+4,80%Cu+0.57%Mn + 0,325%Ti sau khi toi
va hoa gia 6 gio 6 170°C

Mau hop kim DI/LO (%) ax10%°C
100 200 300 100 200 300

M1(0%Cd) 0,135 0,414 0,757 19,2 24,3 28,0
M2 (0,154%Cd) 0,140 0,413 0,687 19,1 23,9 25,2
M3 (0,265%Cd) 0,13 0,402 0,677 17,7 23,4 27,9

Thao luan —-E/KT

. . . n =e
a) Trong qua trinh dich chuyén khuyéch tan p

cua cac nguyeén tir, nat trong cd vai tro rat quan

trong. Nhu chung ta d biét, ning luong tao nut E - nang lugng tao nit trong.

tréng trong mang 1ap phwong dién tdm trong Nhu vy, nong d6 cin bang cua nut trong
mang la gan 0,8eV va nong do can bang cia nut phu thudc nhiéu vao nhiét dg, cy thé & nhom nhu
trong xac dinh theo cong thurc: Bang 5.

Bang 5. Nong do can bang ciia nut trong trong nhém [1]

Nhiét 46 (°C) 20 200 400 600 660 (rén)

Nbng d6 nit tréng | 2.107"2 1.107 2,5.10° 4,7.10* 9,4.10"
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Trong hop kim nhém dong (ham luong dong
trén 4%) thi néng do nit trong & 550°C 14 trén
8.10°[1]

Nhiéu cong bd vé hop kim héa thém Cd vao
mot sb hop kim nhém cho ri“ing Cd lam chiam sy
di chuyén nat tréng t6i bién gii hat [1]. C6 18
chinh diéu nay lam tang qua trinh tiét pha ciing
nhu giam ving khong tiét pha gan bién gidi hat
vi néng d6 nut tréng khong can bang con ton tai
sau toi la khong qua nho nén c6 tac dong tich cuc
dén qua trinh hoa gia.

b) Cadimi 14 hoat chit bé mat, trong qua
trinh hoa gia né khuéch tan ra bién gidi hat va
siéu hat ciing nhu bién giéi cac pha dugc tiét ra
nén lam giam stc cing cua ving tiép giap nay
(Trong hgp kim Al+4%Cu, strc céng bé mat trén
bién gii pha 0°/a 1a 1530 erg/cm’” khi thém 0,1%
Cd thi gia tri nay chi con 250erg/cm? [5]), nho d6
giam dugc cong tao mam va tang mat do tiét pha
cling nhu kim ham qué trinh két tu cac pha hoa
bén tiét ra trudc d6. Didu nay rat c6 y nghia véi
hop kim hoa gia bén nong vi nd 1am cham sy thai
bén & nhiét d cao.

4. KET LUAN

P4 tién hanh nghién ctru vé anh hudng cua
Cd dén hop kim Al 4,8Cu 0,6Mn 0,2Ti vdi cac
két qua sau:

1. Hop kim hé nhom-ddng-mangan khi
hop kim hoa bd sung Cadmi s& gdp phan ting
bén hop kim nho Cadmi lam ting sai léch mang.

2. Cadmi khong tham gia vao cac pha hoa
bén nhung chiing ¢ tac dong dén sy hinh thanh
cAu trac nhé min phan tan déu trong qua trinh hoa
gia sau khi toi.

3. Luong Cadmi 1én tir 0,15% dén khoang
0,28% va khong nén vuot qua 0,3% vi khi d6 co
tinh giam.

4. Anh huong cua Cadmi dén cdu tric va
co tinh cua hgp kim cho théy kha nang st dung
Cadmi khi hop kim hoa tong hop cung voi
nguyén t6 thugc nhom kim loai chuyén tiép dua
lai cho hop kim diic c6 do bén khong thua kém
hop kim nhém bién dang
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ABSTRACT: This paper presents the effect of Cadium in Aluminium alloys on mechamical property and
phase transformation in the alloys. The Aluminium 4,8Cu 0,6Mn 0,2Ti alloys that contain between 0,150
and 0,288 Cadmium not only enhanced strength but also stabilizied physical — mechanical properties. These
characteristics are particularly shown on high temperature conditions. Although Cadmium does not
participate in the resistance phases of the alloys, it still can maintain and dispose the vacancies in Al — Cu —
Mn alloys after tempering. That’s reason why Cadmium can control the precipitation of the resistance phase

— Cudl,- 0 in the tempering process.

Keywords: The effect of Cadmium on Aluminium Copper Mangan alloy.
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