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TOM TAT

Trong bai bdo nay, nghién ciru anh hong cia mot s6 ché @é hoa gia khdc nhau dén ddic
trung co hoc va an mon cua tam hop kim nhom bién dang do bén cao hé 7075 duoc ché tao
trong nuoc. Mot $6 ché dé xir ly nhiét dwoc nghién curu nhw: hoa gia tw nhién (HGTN), héa gia
truyén thong T6, qud héa gia T76, héa gia 3 cap RRA va héa gia gidn doan T616 dwoc thic hién
nghién ciru. Hop kim nhom hé 7075 sau moéi ché dé héa gia khdc nhau dwoc tién hanh danh gid
ddc trung tinh chdt: co tinh, dn mon phun mudi va dn mon dién héa. Tam hop kim nhém bién
dang do bén cao hé 7075 sau méi ché do héa gia khdc nhau cho cac tinh chdt co hoc, héa hoc
khac nhau, tuy thudc yéu cau sir dung, lya chon ché dé phu hop: ché dé héa gia T616 cho do bén
co tinh cao nhdt, giéi han bén kéo dat 630 MPa, do cing 91 HRB; ché do ‘qua hoa gia T76 cho
kha nang chong dan mon moi truong nucce bién tot nhat; ché @ héa gia 3 cdp RRA dam bdo dong
thoi dé bén co tinh va kha ndang chong dn mon tot.

Tir khoa: Hop kim 7075; Hop kim B95; Héa gia; Céc tinh chét co 1y; An mon nudc bién.
1. MO DAU

Nhiéu cong trinh nghién ctru vé tmg dung va phat trién cac vat liéu hop kim nhom bién dang
dd beén cao. Trong cac hop kim nhom loai nay, hop kim nhém hé Al-Zn-Mg-Cu dugc ung dung
rong rdi trong nhiéu linh vuc khac nhau [1]. Trong d6, cic mac hop kim nhém 7075 (M) hay
B95 (Nga) dugc st dung phd bién nhat, ching tng dung trong linh vuc hang hai, cac chi tlet
hang khong nhu: thdn may bay, khung may bay, canh may bay, khuon thoi nhya, van trugt tuyét,
dung cu golf,... [2]. Cé’c dac trung tinh chat cua hop kim bi éph hudng nhi€u boi cac ché do xu
ly nhiét, dac biét la ché do hoa gia. Hop kim ndy héa gia ché d6 phu hop cho co tinh cao, tuy
nhién kha nang chong an mon khi do thap va ngugc lai [3-5]. Chinh vi vy, hop kim nhém 7075
duoc nhjéu nl;ét khoa hoc quan tdm nghién ctru, mdt s0 ché d6 hoa gia khac nhau nhu: ché d6 hoa
gia truyen thong T6; hoa gia 3 cap RRA; qua hoa gia T76; hoa gia tu nhién (HGTN) va hoa gia
gian doan T616 da va dang dugc cac nha khoa hoc quan tdm nghién ctru [2, 6, 7]. Trong bai bao
nay, cac tac gia da nghién ciru anh huong ciia mot s6 ché do hoa gia khac nhau dén dac trung
tinh chat co hoc, hoa hoc cta hop kim nhom 7075 nham dua ra sy lya chon phu hop trong qua
trinh st dung hé vét li€u nay.

2. THUC NGHIEM
2.1. Nguyén vit li¢u, thiét bj nghién ciru

- Hoa chat: HCI, HNOs, HF, nude cat,... . )

- Mau nghién ctru 1a cac tam hop kim nhom do bén cao dugc san xuat tai trong nudc c¢6 thanh
phan tuong duong mac 7075, thanh phan hoéa hoc nhu trong bang 1.

- Lo nung Nabertherm nhiét do 30 + 3000 °C, do chinh xac + 5 °C ctia Dic;

- Lo héa gia DHG-9240B nhiét d6 30 + 300 °C, d6 chinh x4c + 0,1 °C cua Trung Qudc;
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Bing 1. Thanh phan héa hoc mau hop kim nhém 7075.

Maiu Thanh phin hop kim nhém, khoéi lrong
Hop kim Al Zn Mg | Cu Cr Ti Fe Ni Mn
7075 Conlai | 6,0 | 2,30 | 1,63 | 0,225 | 0,0422 | 0,28 | 0,0992 | 0,36
7075 (My) | Conlai | 51- | 2,1- | 1,2- | 0,18- | Max | Max - Max
61 | 29 | 20| 028 0,2 05 0,3
B95(Nga) | Conlai | 50- | 18- | 14-| 0.1- Max | Max | Max 0,2-
70 | 28 | 20| 025 | 005 | 05| 01 0,6

- May cat mau Struers toc do cat tir 100 - 400 vong/phut ctia Dan Mach;

- May danh bong Beta hang Buehler, toc do quay 400 - 500 vong/phut cua My;

- Gidy rap hat SiC c6 cap d6 hat khac nhau tir 400 dén 2000;

- Bot danh bong mau Al,O3, kich thude ¢& 0,03 - 0,05 um;

- Thiét bi do d¢ ctmg Rockwell TK-2, Lién X6 cii;

- Thiét bi thtr kéo, gidn dai M500 - 100AT, Purc;

- Thiét bi phun mu6i ERICHSEN, Biic;

- Thiét bi do &n mon Autolab PGSTAT12/30/302, Ha Lan.
2.2. Ché tao va phan tich miu
2.2.1. Ché tao mdu nghién ciru

Céc mu dugc i dong déu ¢ 415 °C trong 2,5 h, ngudi cung 10, sau d6 t0i cung ché do 470 °C,
gilr nhiét 2 h, lam nguéi trong nudc lanh ¢ nhiét d6 thuong, sau d6 duge xir Iy nhiét ¢ cac ché do
héa gia khac nhau theo thong ké & bang 2.

Bing 2. Cdc ché dé héa gia khdc nhau ciia hop kim nhém 7075.

TT | Ky hiéu Ché d xir Iy nhiét
1 HGTN | Hoéa gid tu nhién sau 6 thang.
2 T6 Hoa gia mot cap tai 120 °C, giir nhiét 24 h.
3 176 | -Hoagia cap 1 tai 120 °C, giir nhiét 10 h.

- Hoa gia cép 2 tai 165 °C, giir nhiét 15 h.

- Hoa gia cap 1 tai 120 °C, giit nhiét 16 h.

- Hoa gia cap 2 tai 200 °C, giit nhiét 10 phit, ngudi nhanh trong nudc
ngudi.

- Hoa gia cip 3 tai 120 °C, giit nhiét 20 h.

- Hoa gia cap 1 tai 120 °C, giit nhiét 1,5 h.

5 T6I6 | - Hoa gia cap 2 tai 65 °C, giit nhiét 240 h.

- Hoa gia cép 3 tai 120 °C, giir nhiét 15 h.

2.2.2. Phan tich mdu nghién ciru

- X&c dinh co tinh: Do cimg duoc xac dinh trén thiét bi do do cing Rockwell TK-2. Miu xac
dinh d6 cimg kich thudc (D x R x C): 20 x 20 x 4 mm. Gi6i han bén kéo, d gidn dai trong ddi
dugc xéac dinh trén thiét bi thir kéo, gi&n dai M500 - 100AT theo tiéu chuan TCVN 197-1:2014
tuong duong ISO 6892-1:2009. Cac gia tri do ctng, gidi han bén kéo, do gidn dai twong ddi
dugc 1dy theo gi tri trung binh cia 5 mau nghién ctru tai cung ché do. Sai sé cac phuong phap
do: d6 cing + 1 HRB, gidi han bén kéo + 1 MPa, do gidn dai trong ddi + 2%.

- Banh gia an mon bang phuong phap phun mubi theo TCVN 7699-2-52:2007 [8] trén thiét bi
phun mudi ERICHSEN, Ptrc. Mau duoc ché tao theo tiéu chun, c¢6 dién tich bé mat lam viéc 2,25
cm?, sau 4 chu ky phun trong thiét bi phun mubi dugc lay ra, rira bang nudc chay lién tuc de lam
sach nude mudi bam trén bé mat. Sy kho bé mit, chup anh bé mat bang may anh k¥ thuat sb.

4 RRA
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- Danh gia an mon dién hoa: do duong cong phan cyc theo phwong phap thé tinh
(Potentiostat) dugc thuc trén thi€ét bi Autolab PGSTAT12/30/302.
So d6 do duong cong phan cuc theo phuong phap thé tinh duoc b tri trén hinh 1.
7
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Hinh 1. So dé thiét bi do dwong phdn cuwc theo phirong phap thé tinh [9].

Trong do: 1. Bién cuc lam viéc (WE) - hop }(im nhom nghién ctru; 2 bién cuc so sanh (RE) -
dién cuc Ag/AgCl; 3. Dién cyc phu tro (CE) bang Pt; 4. Dung dich chﬁt’dién li (dung dich NaCl
3,5%); 5, 6. Cacmilivol; 7. Potentionstat; 8. Pién trd mau da co6 gia tri bict trudc.

3. KET QUA VA THAO LUAN
3.1. P bén co tinh

Do bén co tinh cta cac mau hop kim sau khi xtr 1y nhiét ché d6 hoa gia thay déi cho céc chi
tiéu co ly tinh khac nhau. Két qua xac dinh déc trung co tinh ctia cac mau hgp kim khi hoa gia
khac nhau dugc thé hién trén bang 3.

Bdng 3. Mot $6 chi tiéu co tinh ciia cdc mdu hop kim 7075 xuw ly nhiét ché a¢ khdc nhau.

STT | Ché do xir | P cing trung | Giéi han bén kéo (P9 gidn dai twong doi
ly nhiét binh (HRB) trung binh, 6, (Mpa) | trung binh, é (%)
01 HGTN 82,5 530 12,5
02 T6 90,5 585 13,5
03 T76 82,0 520 12,8
04 RRA 89,5 584 12,3
05 T616 91,0 630 12,8

Béng 3 cho théy, trong 5 ché d6 hoa gia nghién ciru, ché d6 hop kim hoa gia T6I6 co co tinh
cao nhit, gidi han bén kéo dat 630 Mpa, d6 cung 91 HRB. Trong khi do, ché d6 hoa gia T76 co
co tinh thap nhat, giéi han bén kéo chi dat 520 Mpa, d6 cung thiap 82 HRB. Ché do hoa gia tu
nhién (HGTN), sau 6 thang hoa gia c6 giéi han bén kéo va do cimg chua cao. Cac ché do hoa gia
T6 va RRA ¢6 cac chi tiéu co ly tinh twong duong nhau, lan lugt gidi han bén kéo dat 585 MPa,
584 MPa va do ctimg dat 90,5 HRB, 89,5 HRB. Piéu nay dugc 1y giai do ché do hoa gia T616 cac
pha hoa bén tiét ra c6 kich thudc nho, mat d cao hon nhét so vai cac ché do con lai. Ché do hoa
gia T76 hay con goi la ché do qua hoa gia tiét pha do hoa gia cip 2 tai nhiét 4o 165 °C, thoi gian
dai dén 15 h nén cac pha hoa bén da duoc sinh ra & héa gia cdp 1, kich thudc nho min s& ¢

88 N. M. Tién,

..., N. B. Ha, “Nghién ciru dnh huwéng cia ... dn mon ciia hop kim nhom 7075.”



Nghién ciru khoa hoc cong nghé

khuynh hudng phat trién manh, trd 1én thé hoa, ndng d6 cac nguyén té hop kim hoéa nhu Cu, Zn,
Mg hoa tan, hoa bén cho dung dich ran nén nhém (pha «) giam manh. Do d6, ché d6 qué hoa gia
T76 c6 gioi han bén kéo va do cing gidm manh. Ché dd hoéa gia tu nhién, do nhiét do hoa gia
thip ¢ nhiét d6 phong (25 - 35 °C) nén kha ning khuéch tan cac nguyén td hop kim dé hoa bén
tiét pha dién ra cham, mat khéc thoi gian hoa gia chwa du dai (6 thang), cic pha hoa bén tiét ra
chua di nhidu dé cai thién dugc gisi han bén kéo ciia hop kim, dé dat gidi han bén kéo cao nhat
can nghién ctru hoa gia ty nhién véi thoi gian dai hon. Nhu vay, hop kim nhém 7075 khi xtr ly
nhiét ché do hoa gia T616 cho d6 bén co tinh cao nhat.
3.2. P bén in mon mu mudi

Danh gia kha ning chéng an mon cia hop kim 7075 ¢ cac ché a6 xu 1y nhiét hoa gia khac
nhau trong moi trudéng nude bién bang phuong phap gia tdc dn mon trén thiét bi phun mudi. Cac
mau hoa gia ché d6 khac nhau duogc tién hanh phun muéi trong ciing diéu kién. Quan sat bé mit
céc mau sau 4 chu ky phun mudi duoc thé hién trén hinh 2.

RRA
Hinh 2. Anh k thudt s6 bé mdt cdc mau héa gia khdc nhau sau 4 chu ky phun mudi.

Hinh 2 cho thdy, cic mau héa gia ché do khac nhau c6 mic d6 dn mon trong méi trudng
swong mudi khac nhau. Sau 4 chu ky thir nghiém phun mudi, mau héa gia ché d6 hoa gia tu
nhién (HGTN), hoa gia T6I6 bi an mon manh hon so v6i cac mau hoa gia ché do T6, RRA va
T76. Hai ché d6 hoa gia tu nhién va hoa gia T6I6 co6 mirc do dn mon bé mat khéng khac nhau
nhiéu, mtc d6 an mon rat manh, toan bd bé mit chuyén sang mau xam, den va nhiéu vj tri xuét
hién dn mon manh, tao thanh 13 su. Di véi hai mau ché do hoa gia RRA va T76 co6 mirc d6 dn
mon bé mit nho nhét, tuy toan b bé miat d chuyén sang mau xam do in mon tao ra, nhung chi
c6 mot sb it vi tri xuat hién an mon manh. Nhu vay, sau 4 chu ky thir nghiém phun mudi, ché do
qua hoa gia T76 c6 muirc d6 phé hity bé mit do dn mon swong mubi 14 it nhat. Piéu nay ching to
hop kim nhdm hé 7075 khi xu ly nhiét ché do qua hoa gia T76 cho kha ning chdng dn mon nude
bién tot nhat.
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3.3. Danh gia 4n mon dién hoa

Phuong phap do duong cong phan cyc duoc tién hanh dé danh gia kha niang chong an mon
dién hoa cua cac ché d6 xir Iy nhiét khac nhau. Mat d6 dong an mon (jz), dién thé dn mon (Esy),
tdc d6 an mon va }(ha nang chong ghan cuc duoc danh gia bang dir liéu ghi lai tr phép do duong
cong phan cyc. Két qua do dugc thé hién trén hinh 3.
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Hinh 3. Gian do dwong cong phan cyc ciia hop kim 7075 & cdc ché dg xik I nhiét khac nhau
trong dung dich muoi NaCl 3,5% tai nhiét do phong.

Bdng 4. Mot so thong so an mon dién hoa cua cac mau xu ly nhiét ché do khac nhau.

Ché dé xit Thé an | Mat dé dong Done in Toc dd an | Tong tré

TT| et | MON, Ean | &0 mon, jan | < E (a)| mon. Van | in mon,
y nhie (V) (Alem?) im Y| mm/miam) | R (Q)
1 | Tunhien | -0,806 1,16.10° | 2,62.10° | 001272 | 35197
2 T616 -0,790 1,08.10° 2,43.10° | 001114 | 40036
3 T6 -0,779 9,52.107 2,14.10° | 001037 | 44723
4 RRA -0,765 8,84.107 1,98.10° | 0,00063 | 75249
5 T76 -0,759 8,20.107 1,84.10° | 0,00893 | 80173

Két qua do tir hinh 3 cho théy, tit ca cac dudng cong déu c6 dang giéng nhau mic du duge xir
1y nhiét ¢ cac ché d6 khac nhau, diéu nay ching t6 cac phan (mg an mon la tring khop. Cac
thong sd an mon tuong tmg it ra tir duong cong ndy dugc trinh bay trong bang 4 dé so sanh
khuynh huéng dn mon cua ting mau. Két hop cac gia tri dugc liét ké trong bang, rd rang mau
héa gia tu nhién cé dién thé an mon Am nhat, mat do dong d@n mon 16n nhét, tbc d6 dn mon theo
nam 16n nhét so voi cac mau theo thir ty 1an luot 1la HGTN > T616 > T6 > RRA > T76. Diéu do
chtng to rang, mau HGTN (6 thang) c6 d6 bén, kha niang chéng dn mon dién héa kém nhat va
mau T76 c6 mirc d6 chdng an mon dién hoa 14 cao nht.

4. KET LUAN

Hop kim nhém 7075 héa gia ché do T6I6 co co tinh cao nhat, gidi han bén kéo dat 630 MPa,
d6 cung 91 HRB. Trong khi d6, ché d6 qua héa gia T76 co6 co tinh thap nhat, giéi han bén kéo chi

a0 N. M. Tién, ..., N. . Ha, “Nghién ciru dnh hwong ciia ... dn mon ciia hgp kim nhém 7075.”



Nghién ctru khoa hoc cong nghé

dat 520 MPa, 3 cung 82 HRB. Ché d6 hoa gia ty nhién cé co tinh chua cao. Cac ché d6 hoa gia
T6 va RRA c6 céc chi tiéu co ly tinh twong dwong nhau, lan lugt gii han bén kéo dat 585 MPa,
584 MPa va d6 cting dat 90,5 HRB, 89,5 HRB. Ché d¢ héa gia ty nhién, nhiét do hoa gia thap &
nhiét do phong (25 - 35 °C), thoi gian hoa gia chua du dai (6 thang) nén d¢ cing va do bén chua
cao, dé dat gidi han bén kéo cao nhat can nghién ciru hoa gia ty nhién vai thoi gian dai hon.

Ché d6 qua hoa gia T76 cho kha ning chdng an mon nudc bién tt nhat. Thir nghiém gia toc
dn mon phun mudi sau 4 chu ky cho the"iy, trén bé mat chi xuat hién mot sé it vi tri &n mon manh.
Mtrc d6 bi an mon dién hoa thap nhit so v6i cac mau theo thr tu 1an luot 1a HGTN > T616 > T6
> RRA > T76.

Loi cam on: Nhom tac gia cam on sy hé tro vé trang thiét bi cua Vién Héa hoc-Vat lidu va Bé mén Vit
lieu va Cong nghé Vit lieu/Khoa Co khi cho cong trinh nghién curu.
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ABSTRACT

Effect of different aging conditions on the mechanical
and corrosion properties of 7075 aluminum alloy

In this paper, the effects of some aging treatments on the characteristic properties of
the high strength-deformation 7075 aluminum alloy plate are studied. Some heat
treatments such as natural aging, traditional aging T6, over-aging T76, re-aging RRA and
interrupted aging T616 are studied. The 7075 alloy system, after aging, is evaluated for
characteristic  properties: mechanical properties, salt spray corrosion, and
electrochemical corrosion. The high strength-deformation 7075 aluminum alloy plate,
after different aging, has various mechanical and chemical properties depending on usage
requirements, select process concordant: T6I6 can increase the ultimate strength, tensile
strength up to 630 MPa, hardness 91 HRB; T76 can increase ability corrosion resistance
optimal in seawater environment; RRA ensure simultaneously mechanical properties and
ability corrosion resistance good.

Keywords: 7075 alloy; B95 alloy; Aging; Mechanical properties; Sea corrosion.
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