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NGHIEN CUU ANH HUONG CUA BIEN DANG NGUOQI VA XU LY
NHIET PEN PQ CUNG, PQ DAN DIEN VA TO CHUC TE VI
CUA HQP KIM NHOM BIEN DANG AMg6
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Tém tit: Bai bdo ndy trinh bay két qua nghién ciru anh huong cua bién dang cdan ngudi va
xit Iy nhiét dén do cing, do dan dién va t6 chirc té vi ciia hop kim nhém AMg6 Thuyc
nghiém chi ra rang, hop kim nhém AMgG6 c6 tinh déo dai cao, mirc ¢ can ngudi cé thé lén
dén 75% ma cdc mau hop kim khéng bi nirt vé va phd hity. Khi mire dg cdn ngudi tang tir
(0-75)%, do ciing ciia hop kim tang tir 76,3 HV3 dén 185,3 HV3, nhung do dan dién gidm
tir 29,2%IACS dén 25,8%IACS. Té chirc té vi thay doi 16 rét, cdc hat bi kéo dai theo
phuong can, ddc biét la cac mau cé mirc dé can nguoi dén 75%. Sau u két tinh lai, dé
cieng ciia hop kim giam nhe trong viing nhiét do (100-200) °C va gidm rat nhanh trong
trong viing nhiét do (300-400) °C sau 4 h. Nguwoc lai, dé dan dién cua hop kim lai tang
nhanh trong 1 4 u ddu tién, sau dé tang cham dan. Sau 4 h i ¢ (100- 200) °C, dé daNn dién
tang nhe va hdu nhw khéng dang ké, trong khi ¢ (300- 400) °C dé dan dién ting gan dat
gid tri mau ban dau. Trén anh t6 chire té vi, cdc hat bi bién dang dan dwoc thay thé boi
cac hat mdi, thé hién ré hon nhiét do cao (300-400) °C. Cdc két qua nay la co s& lwa chon
thong $6 cong nghé khi ché tao hop kim AMg6 va la tién de cho cac nghién ciru tiép theo
nham cdi thién cdc tinh chat ciia hop kim, phuc vu san xudt cdc chi tiét mang tinh lwedng
dung, dac biét la cac chi tiét vii khi.

Tir khéa: Hop kim nhom AMg6; Can ngudi; Xur ly nhiét; U két tinh lai; Do cimg; Do din dién; TS chirc té vi.
1. MO PAU

Céc hop kim nhom bién dang h¢ Al-Mg 1a cic hop kim khong hoa bén dugc bang
nhiét luyén, dugc sir dung rong rai trong nganh cong nghiép 6 t6, hang khong vi try,
cong nghi¢p dong tau va nhiéu linh vuc khac boi trong luong nhe va két hop duogc do
bén va tinh déo cao, tinh chdng dn mon tét [1]. Mg c¢6 d6 hoa tan cao trong dung dich ran
cua nhom, néng cao kha nang hoa bén. Hi¢u qua hoa bén cia Mg 16n nhat trong sO tat ca
cac nguyén td bo sung trong dung dich rin cta nhom [1-5]. Mg con 1am giam tdc d6 16n
lén cua hat va kich thudc hat sau cung [1, 6, 7]. Tuy nhién, khi ham luong Mg vuot qua 8
%, cac hop kim Al-Mg rat nhay cam véi an mon dudi tmg suat, do déo dai giam nhanh rd
rét va mat kha ning tng dung trong thyc té [8-10].

Trong sO cac hop kim nhém bién dang h¢ Al-Mg, hop kim nhom AMg6 (AMr6 theo
tiéu chuan Nga) vo1 ham luong Mg Ién dén 6% co nhiéu vu diém va duoc ing dung kha
nhiéu trong thuc té. Hop kim c6 thé ché tao bang phuong phép bién dang ndng hoic
ngudi va dugc ung dung dé ché tao céac chi tiét trong cong nghiép 6 t6 nhu khung 6 9,
gia dé hang, trong dong tau nhu cot budm, vo (than) tau (xudng), trong xay dung nhu
véach ngan, thang mdy, trong san xuat vii khi trang bi nhu anten dai radar,... Tuy nhién,
cac nghién ctru vé hop kim nay dugc cong bd khong day da va rd rang. Bai bao ndy trinh
bay khao sat thyc nghiém xac dinh anh hudng ctia can ngudi va xur 1y nhiét dén do cing,
d6 din dién va to chuc té vi cia hop kim nhém bién dang AMg6 va kha ning gia cong
ché tao cua hop kim ndy trong diéu kién san xuat ban thanh pham & Viét Nam.

2. THUC NGHIEM

Thanh phan héa hoc cia hop kim nhém AMg6 theo tiéu chuin Nga va hop kim
nghién ctru dugc cho trong bang 1 va bang 2.
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Bing 1. Thanh phan héa hoc cua hop kim nhom AMg6
theo tiéu chuan Nga (F'OCT 4784-2019).

Thanh phan héa hoc, %
Tap chat khac

Si |Fe |[Cu| Mn Mg |Zn Ti Be Al Mbi loai | Téng

0,4/04/0,1/05-0,85,8-6,8|0,2| 0,02-0,10 | 0,0002-0,005 | Con lai | 0,05 0,1

Bing 2. Thanh phan héa hoc cia hop kim nhém AMg6 nghién ciru.
Thanh phan héa hoc, %
Si Fe Cu Mn Mg Zn Ti Li Al
0,1 0,14 0,03 0,69 | 6,3 | 0,02 0,04 0,0002 Con lai
Hop kim nhoém bién dang AMg6 & trang thai cung cip dang tim ép dun duoc cit
thanh cac mau c6 kich thudc 60x10x6 mm (dai x rong x day) va i ¢ nhiét d6 320 + 10 oC
trong 1 h sau d6 ngudi theo 10 dé dam bao sy dong déu ciia mau nghién ctru. Sau do, tién
hanh can ngudi cac mau voi cac mirc d can ngudi khac nhau tur 15 dén 75% va xéc dinh
su thay doi do cimg, do dan dién ciing nhu su thay doi to chirc té vi ciia hop kim. Céc
thiét bi thuc nghiém dugc st dung bao gém 10 ram va hoda gia (Nabertherm - Duc), may
can tiéu hinh, may do d6 cung Vickers Wilson Wolpert (Trung Qudc), thiét bi do dién
trd thanh kim loai Megger DLRO-10 (Anh).

3. KET QUA VA THAO LUAN

3.1. Khdo sat do cing

Su phu thudc dg ctiing cia hop kim vao muire d6 cdn ngudi duge chi ra trén hinh 1. Két
qua cho thdy, do cing cta hop kim ting 1én theo mirc do can ngudi. Véi mic do can
ngudi 75%, kha ning mau bi nit va pha hily van chua xay ra. Diéu d6 cho thiy kha ning
gia cong can ngudi rat cao ciia hop kim nhdm AMg6. Do cimg cta hop kim AMg6 sau
can ngudi 75% tir trang thai u tang tr 76,3 1én dén 185,3 HV3.

Do ctrng HV3
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Mirc d6 can ngudi, %
Hinh 1. Sw thay déi do cieng ciia hop kim AMg6 sau cdn ngudi.

Do cling clia cac mau bién dang sau u két tinh lai tai cac nhi¢t d¢ khac nhau tir (100-
400) °C duogc chi ra trén hinh 2 dén hinh 5. C6 thé thay rang, v6i cac mau bi bién dang
dugc u ¢ nhiét do thap (100- -200) °C, d6 clmg sau U giam déan theo thoi gian U nhung tri
s6 do cimg giam khong nhiéu (hinh 2 va 3). Véi nhiét do o tang 1én (300- 400) °C, do
cling giam nhanh 13 rét chi sau 1 h @ va giam chdm sau 4 h 0 dén gia tri gan cn bang
nhu trede khi duoc bién dang (hinh 3 va 4).
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Hinh 2. Sy thay doi dp cirng ciia hop kim  Hinh 3. Sy thay doi do cing ciia hop kim
AMg6 sau u két tinh lai 6 nhiét do 100 °C véi  AMg6 sau u ket tinh lai & nhiét dé 200 °C

cac mirc do can nguoi khac nhau. vOi cac mike do can nguoi khac nhau.
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Hinh 4. Sy thay d6i dé cimg ciia hop kim ~ Hinh 5. Sy thay doi dg ciimg ciia hop kim

AMg6 sau u két tinh lai & nhiét @6 300 °C véi AMg6 sau 1 két tinh lai 6 nhiét do 400 °C
cdc mure do can nguoi khac nhau. vOi cdac mure do can nguoi khac nhau.

3.2. Khio sat d9 din dién

Khao sat do dan dién cua hop kim cho théy, do dan dién giam dan theo muc do can
ngudi, tur 29,2 Xuéng 25,8%IACS. Su phu thudc cta do dan dién vao mtrc do can ngudi
dugc chi ra trén hinh 6. Bién dang déo tao ra sy sai léch mang tinh the, lam tinh lién tuc
cua dién truong trong tinh thé bi pha v&, mat do 1¢éch va néng do nut trong ting 1én tao

nhimg mang chin can trd sy chuyén dong tu do cua dién tir, do d6, lam ting dién tré cua
kim loai [11, 12].
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Hinh 6. S thay doi dé dan dién cua Hinh 7. Sy thay doi do dan dién cua hop kim
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hop kim AMg6 sau can ngugi. AMg6 sau v 6 100 “C voi cac murc do can ngudi
kh&c nhau.

Sau U két tinh lai, d6 dan dién tang dan theo thoi glan U (hinh 7 d&én 11). D6 dan dién
ctia hop kim ting nhanh trong 1 h o dau tién. Sau 4 h u ¢ (100-200) °C, @6 dan dién cua
hop kim tdng nhe va hau nhu khong dang ké, trong khi (300 - 400) °C, @6 dan dién cua
horp kim tdng manh va gan dat twong duorng vGi mau ban dau. Viéc loai bo cac 16 trong
va giam mat do khuyét tat mang trong qué trinh hoi phuc va két tinh lai 1 nguyén nhan
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lam 1am tang d6 dan dién.
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Hinh 8. Sy thay déi dg dan dién ciia hop
kim AMg6 sau 1t & 200 °C véi cac mirc do
can ngugi khac nhau.
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Hinh 10. Sy thay doéi do dan dién ciia hop
kim AMg6 sau 1 & 400 °C véi cac mirc do
can ngugi khac nhau.
3.3. Khio st to chire té vi
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Hinh 9. Sy thay déi dg dan dién ciia hop
kim AMg6 sau 1t & 300 °C véi cac mirc do
can ngugi khac nhau.
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Hinh 11. Sw thay déi dg dan dién khi 1 cdc
mau da qua can ngudi 75% o cac nhiét do
u khac nhau.

T chirc té vi ctia mau hop kim sau can ngudi dugc dic trung boi cac hat bi kéo dai
theo phuong can (hinh 12) Khi mtre d6 can ngudi tang lén, cac hat bi kéo dai 1o rét hon,
dac biét la cac mau c6 muc do can ngudi len den 75% (hmh 12d)

Hinh 12. 76 chitc té vi ciia hop kim AMg6 sau cén ngudi

VOi cac mic do can nguoi khac nhau: a) 30%

b) 45%; ¢) 60%; d) 75%.

Hinh 13. 76 chitc té vi ciia hop kim AMg6 sau u két tinh lai & nhiét do 400 °C sau 4h i
voi cac mirc do can nguoi khdc nhau: a) 30%, b) 45%, c) 60%, d) 75%.
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Sau 0 két tinh lai, to chirc hat bj bién dang kéo dai theo phuong bién dang duogc thay
thé dan béng cac hat méi it bi bién dang, mat d¢ 1éch giam dan vé trang thai can béng,
tuong tmg v6i do cimg ciia mau ciing giam theo. Khi nhiét 6 ¢ 1én dén 400 °C, su hoi
phuc t chirc dan vé trang thai c4n bang dién ra cang nhanh (hinh 13).

4. KET LUAN

Cong ngh¢ can ngudi va xu 1y nhiét sau can ngudi c6 anh huéng rat 16n dén do cung,
d6 dan dién va t6 chuc té vi ctuia hop kim nhém bién dang AMg6, cu thé nhu sau:

- Khi mrc d¢ can ngudi tang tir 15% dén 75%, d6 clmg ciia hop kim tang lén tuong
ung tu 76,3 HV3 lén 185,3 HV3, trong khi do dan dién giam tu 29,2%IACS xuéng
25,8%IACS. Cac hat bi kéo dai theo phuong can, thé hién rd rét trong cac mau cb muirc
d6 can ngudi 1én dén 75%.

- Sau 0 két tinh lai, d6 cting giam dan, giam nhe khi u & khoang (100-200) °C va giam
nhanh vé gan d6 cimg ban dau khi i & khoang (300-400) °C sau 4 h u. P9 din dién ting
nhanh trong 1 h t dau tién va sau d6 tang cham dan theo thoi gian 4. Sau 4 h u & (100-
200) °C, d dan dién ting hau nhu khong déng ké, trong khi ¢ (300-400) °C d6 dan dién
taing gan dat gia tri mau ban dau. Cac hat bi bién dang dan dugc thay thé bang cac hat
méi it bi bién dang, td chure dan tro vé trang thai can béng.

Cac két qua nghién clru nay 1a co s¢ lya chon mirc d§ can ngudi va nhiét do u két tinh
lai phu hop voi myc dich st dung hop kim nhom AMg6, dong thoi mo ra huéng nghién
ctru tiép theo nham cai thién cac tinh chat ciia hop kim nay, img dung trong nhiéu linh
vuc kinh té va qudc phong, dic biét 1a trong san xuat vii khi.
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ABSTRACT

EFFECTS OF COLD ROLLING AND HEAT TREATMENT
ON HARDNESS, ELECTRICAL CONDUCTIVITY AND MICROSTRUCTURE
OF AMg6 ALUMINUM ALLOY

In this paper the effects of cold rolling and heat treatment on the hardness,
electrical conductivity and the microstructure of AMg6 wrought aluminum alloy
was studied. The experimental data shows that, AMg6 aluminum alloy is a highly
malleable wrought aluminum alloy, which can be cold rolled up to 75% without
being cracked or broken. As the rolling reduction increases from 0 to 75%,
hardness increases respectively from 76.3 HV3 to 185.3 HV3, and electrical
conductivity decreases slightly from 29.2%IACS to 25.8%IACS. The
microstructure of the alloy changes strongly, the particles are stretched along the
rolling direction, especially the samples with the level of cold rolling up to 75%.
After recrystallization annealing, the hardness decreased slightly after annealing
at about (100-200) °C and decreased quickly after annealing at about (300-400)
°C for 4 hours. Conversely, the electrical conductivity increases rapidly when
annealed for the first hour, then increases slightly. After 4 hours of annealing at
(100-200) °C for, the electrical conductivity increases almost not significantly,
meanwhile at (300-400) °C, the electrical conductivity increases significantly, the
value is almost equal to value of the original specimen. The deformed particles are
gradually replaced by new ones, which are more obvious when annealing at high
temperature, about (300-400) °C. These research results are the basis for selecting
technological parameters in fabricating AMg6 alloy and are the premise for
further studies to improve the properties of this alloy, serving to manufacture dual-
purpose parts, especially weapon parts.

Keywords: AMg6 aluminum alloy; Cold rolling; Heat treatment; Recrystallization annealing; Hardness; Electrical
conductivity; Microstructure.
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