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ANH HUONG CUA CHE PO XU LY NHIET HQP KIM NHOM
HE Al-Zn-Mg-Cu PEN KHA NANG BEN MOI TRUONG KHI HAU BIEN
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Tém tit: Trong bai bao ndy, nghién ciru dnh huong clia mot s6 ché dg xik Iy nhiét khac
nhau dén tinh chat an mon trong méi treong khi hdu bién ciia hop kim nhém bién dang do
bén cao hé Al-Zn-Mg-Cu twong dwong mdc B95 san xudt trong nudc. Hop kim sau xu Iy
nhiét véi cac ché do khdc nhau nhu: héa gia nhan tao mot cap T6, hda gia 2 cap T76, héa
gia gian doan 3 cap RRA duoc tién hanh danh gia do bén an mon méi truwong bién bang
phirong phdp gia toc an mon phun muéi, an mon dién héa trong dung dich chat dién ly
NaCl 3,5 % va thir nghiém thuc té. Hop kim sau khi héa gia 2 cap T76 véi ché dg héa gia
cap 1 tai 120 °C, thoi gian giit nhiét 10 gio; héa gia cdp 2 tai 165 °C, thoi gian giit nhiét
15 gio co do bén an mon méi truong khi hdu bién t6t hon so véi cac ché dé T6 va RRA.

Tu khoa: Hop kim nhom hé Al-Zn-Mg-Cu; Hop kim 7075; Hop kim B95; Hoa gia hop kim nhom.
1. MO PAU

Trong cac hé hop kim nhém, hé Al-Zn-Mg-Cu c¢6 dd bén co tinh cao nhat, duoc sir dung ngay
cang rong rdi, nhat 1a trong cac nganh cong nghiép quan trong nhu: cong nghiép hang hai, van
tai, hang khong (che tao than, khung may bay dan dung nhu B787, A350, A380 (chiém dén 66 %
vé vat lidu két cAu trong mdy bay A380)),... Ddc biét trong linh vuc quéan sy, hé hop kim nay
dugc sir dung nhiéu dé ché tao cac chi tiét trong tén lira, dng phong, cac chi tiét trong qua
dan,...[1]. Trong hé hop kim nhém bién dang do bén cao nay, mac hop kim B95 (IOCT) tuong
du:orng mac 7075 (AA) duogc sir dung phd bién nhit. Tuy nhién, nhugc diém cua ching 1a nhay
cam v6i an mon dudi tng suét (SCC) va cac dang dn mon khéc. O hé hop kim nay, khi ndng cao
d6 bén thi s& kéo theo ting thém d6 nhay cam vdi an mon tng sut (tirc 13 giam d6 bén dn mon)
va do do6 giam kha ndng ung dung. Vi vdy, c6 nhiéu cong trinh nghién ctru tap trung ting do bén
an mon, dac biét 1a &n mon Umg suit cho méc hop kim nay [2]. Cac cong trinh nghién ctru tap
trung vao thay dbi to chirc té vi bang viée bd sung thém nguyén t6 hop kim voi ham luong nho
nhu: Zr, Ag, Ti, B, Ni, Sc,... hodc thay d6i ché do hoa gia [3] Qua trinh xtr Iy nhiét hoa gia co
thé gom céc giai doan: aqua biohoa — vung GP (GPI, GPII) —n’ (S°, T”) — 1 (S, T) — tich tu [4].
Nha may Co khi 27, Téng cuc Cong nghiép qudc phong di ché tao duoc hop kim nhém (ky hi¢u
X59) c6 thanh phan tuong duong mac B9S (hay 7075) va sau khi hoa gia nhan tao ché do T6
(ché d6 hoa gia truyén thong) do bén co tinh kha cao, twong dwong nhap ngoai. Tuy nhién, kha
ning chéng an mon cta mac hop kim nay chua cao khi sir dung trong mdi truong khi hau bién,
gy anh huong dén tinh chat va kha nang lam viéc ciia san pham. Do d6, trong bai bao nay chiing
t6i d4 tién hanh nghién ciru d6 bén an mon mai trudng khi hau bién cho tim hop kim nhom bién
dang 3% bén cao hé Al-Zn-Mg-Cu san Xuét trong nudc vdi cac ché do xir 1y nhiét khac nhau.

2. THUC NGHIEM
2.1. Cac thiét bi, vat tw nghién ctru

- Lo nung Nabertherm nhiét d6 30 +~ 3000 °C, d6 chinh xac + 5 °C cua Duc;

- Lo hda gia DHG-9240B nhiét d6 30 + 300 °C, d6 chinh xac + 0,1 °C ciia Trung Qudc;

- May cat mau Struers toc do cat tir 100 - 400 vong/phiit cia Pan Mach;

- May danh bong Beta hing Buehler, My, toc d6 quay 400 - 500 vong/phut;

- Gidy réap hat SiC c6 cdp do hat khac nhau tir 400 dén 2000, Kovax, Nhat Bén;

- Bot danh bong mau Al,Os, kich thude ¢& 0,03 - 0,05 pm, Xilong, Trung Quéc;

- Hop kim nhom tdm X359, kich thudc: 500 x 50 x 4 mm lay tai Nha may Co khi Z127/Tong
cuc Cong nghiép qubc phong, Viét Nam.
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- Muoi hat NaCl, > 99 %, Dtrc Giang, Viét Nam.

- Thiéet quphun muoi ERI’CHSEN, Puc;

- Kinn hién vi k¥ thuat s6 VHX-6000 hdng Keyence, Nhat Ban;

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

Mau nghién ctu 1a cac tim hop kim nhom do bén cao hé Al-Zn-Mg-Cu duoc san xuét tai Nha
méy Co khi 27 ¢6 thanh phin tuong duong mac hop kim B9S (FOCT) hay méc 7075 (AA),
thanh phan hoéa hoc nhu trong bang 1.

Bdng 1. Thanh phan héa hoc mau hgp kim nhém X59.

x . Thanh phan hep kim nhém, %
Miu hop kim anh phan hgp kim nhém, %

Al Zn Mg Cu Cr Ti Fe Ni Mn

Hop kim X59 88,4 6,1 2,28 | 161 | 0,228 |0,0425| 0,3 | 0,0994 |0,038

- Mau ta~m hop kim ¢ kich thuge 50 x 50 x 4 mm.
- Cac mau duoc ti cung che do 470 °(;, thoi gian gitr nhiét 2 h, 1am ngudi trong nudce ¢ nhiét
d6 phong sau d6 duoc hoa gia theo cac ché do khac nhau, thong ké & bang 2.
Bdng 2. Ché dg xir Iy nhiét khdc nhau ciia hop kim nhom X59.

STT | Ky hiéu Ché dd hoéa gia

01 T6 Hoa gia tai nhiét do 120°C, thoi gian gitt nhiét 24 gid

02 T76 - Hba gia cap 1 tai nhiét d6 120 °C, thoi gian gitr nhiét 10 gio.
- Hoba gia cip 2 tai nhiét do 165 °C, thoi gian giir nhiét 15 gio.

03 RRA - Hoa gia cap 1 tai nhiét do 120 °C, thoi gian gitr nhiét 16 gio.
- Hoa gia cap 2 tai nhiét d6 200 °C, thoi gian gitr nhiét 10 phut, ngudi nhanh
trong nudc nguoi.
- Hoba gia cip 3 tai nhiét do 120 °C, thoi gian gitr nhiét 20 gio.

2.2.2. Phan tich mdu nghién ciiu

- Banh gia &n mon bang phuong phap phun mudi theo TCVN 7699-2-52: 2007 [5] trén thiét bi
phun mubi ERICHSEN, Purc. Mau sau moi chu ky phun trong thiét bi phun mudi duoc quan sat,
chup anh bé mit. Ngoal ra, cac mau sau 3 chu ky phun duoc lay ra, rira bang nude chay lién tuc
dé lam’sach n}xoc mnm bam trén be; mat. Say kho bé mat, ‘chup anh bé mait bang may anh ky
thudt so va thiét bi hién vi ky thuat so6 véi do phong dai 500 lan.

- PBanh gia an mon dién hoa bang phuong phap dong tinh (Galvanostatic) dugc thuc hién
bang cach ap dong ngoai I # 0 do thé trén thiét bi do an mon Autolab PGSTAT12/30/302, Ha
Lan [6].

3. KET QUA VA THAO LUAN
3.1. Panh gi4 in mon méi truomg phun mudi

Pé danh gid an mon cta hop kim trong moi truong khi hdu bién, nghién ctru da thyc hién
danh gi4d an mon bang phuong phap gia tbc dn mon trén thiét bi phun mudi. Cac mau hoa gia che
d6 khac nhau dugc tién hanh phun muoi trong cung diéu kién. Quan sat bé mit cic mau sau mdi
chu ky phun muoi duoc thé hién trén hinh 1 va hinh 2.

Trén hinh 1, quan sat bé mat céc mau véi cung ché d6 hoa gia nhan thiy, mirc d§ &n mon tang
khi tang s6 chu ky phun mu6i. Mau héa gia ché do T6 bi an mon do phun mu6i manh hon so véi
mau RRA va T76 khi phun cung chu ky thir nghiém. Ngay sau 1 chu ky phun, beé mat cac mau
T6ck1, T76ck1, RRAck: dé bat dau €0 hién tuong dn mon, tuy nhién, mac do dn mon khic nhau.
Mau T76ck1 con nhieu vi tri van sang (chua bi an mon), mac d6 an mon la rat nho so véi cac
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MAau T6ck: VA RRAcki. Sau 2 chu Ky phun, mau T76ck. €6 hién tugng dn mon manh hon so mau
T76ck1, nhung mirc ¢ an mon nay nhé hon nhiéu so vé&i cac mau T6ckz Va RRACk2 (bé mat an
mon mau T76¢k, chi gan giéng véi mau T6cki). Sau 3 chu ky phun, toan bo bé mat mau T6cks
chuyén sang mau den (dn mon sau trén toan bd bé mat); toan bo bé mat mau T76cks €6 mau xam;
mau RRAcks toan b bé mat c6 mau xam, mot sb it vi tri xuat hién mau den. Piéu nay chimng to
rang, mau hoa gia 2 cap ché do T76 cho kha nang chéng an mon phun mudi tot hon cac mau héa
gia 3 cip RRA va hda gia nhan tao 1 cip T6.

'1'6(:](1-." | [T76cx1 ' \. " IRRAcx1
g (™ C o

¥

Hinh 1. Anh kj thudt s bé mat cdc méau héa gia khdc nhau sau cdc chu ky phun muéi khéc nhau.

Pé lam sang t6 hon nhén dinh nay, nghién ctru da tién hanh chup anh bé mat cac mau bi an
mon trong dicu kién phun mudi thir nghiém sau 3 chu ky phun bang thi€t bi hién vi k§ thuat so
VHX-6000. Két qua phan tich dugc thé hién trong hinh 2.

%

Hinh 2. Anh hién vi kj thudt sé bé mat cdc mau héa gia khéac nhau
sau 3 chu ky phun muoi (X500).
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Quan sat hinh 2 nhén thdy, sau 3 chu 155/ phun mubi vi tri do dugc in mon 16n nhét trén bé
mit mau T6cks dat d6 sau lélvl 1,38 pm; mau T7§cr<3 dat do sau la 1113 pm; mau RBACKs dat do
sau |é~4,73 um. Nhu vay, khang dinh rang d6 bén an mon phun muo6i mau T76 1a tot hon so v&i
cac mau RRA va T6.

3.2. Panh gia in mon dién hoa

Pé dénh gia anh huong cua cac ché do xir ly nhiét hoa gia khac nhau dén dn mon dién hoa,
nghién ctru tien hanh do dudng cong phan cyc cac mau xu 1y nhiét che d6 hoa gia khac nhau T6,
T76 va RRA. Két qua do dugc thé hién trong hinh 3 va bang 3.
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Hinh 3. Gidn dé duong cong phdn cuc ciia hop kim ¢ cdc ché d xir Iy nhiét khac nhau
trong dung dich NaCl 3,5 % tai nhiét dé phong.
Bdng 3. Mot 56 thong $6 dn mon dién héa cdc mdu xir ly nhiét ché do khac nhau.

STT | Pién thé in mon E (V) |Mat dd dong in mon j (A/cm?)| Dién thé in mon 16 Ei; (V)
T6 -1,125 1,892E° -0,86

T76 -1,047 3,198E” -0,78

RRA -1,111 6,526E7 -0,82

Qua két qua do duong cong phéan cuc hinh 3 va bang 3 cho thdy, mau T6 (E =-1,125 V; j =
1,892E° A/cm?) ¢6 dién thé an mon am nhat, mat d6 dong an mon 16n nhét so véi cac mau RRA
(E=-1,111V; j = 6,526E7 Alcm?) va T76 (E = -1,047 V; j = 3,198E” A/cm?) dién thé an mon
duong nhat, mat do dong an mon nho nhat. Piéu do chimg té rang, mau T6 c6 do bén in mon
dién hoa 1a kém nhét sau d6 do bén an mon ting 1én, lan luot 14 RRA va T76. Mau T76 c6 kha
ning chdng dn mon dién hoa 1a cao nhat.

Ngoai ra, dién thé an mon 15 cac mau ciing khac nhau, mau T6 c6 dién thé an mon 16 Am nhat
(Eis = -0,86 V); mau RRA c6 dién thé Ejz = -0,82 V; miu T76 co dién thé an mon 16 duong nhét
(Eis=-0,78 V). Do @6, mau T6 s& d& bi an mon 18 nhat, sau d6 mirc do giam dan, 1an luot 1a cc
mau RRA va T76. Piéu ndy duogc giai thich do su hoa tan cia mot sd pha lién kim c6 dién thé
dién cuc Am hon so véi nén nhém vao dung dich chét dién ly. DPéi véi mau T6 c6 rat nhiéu cac
pha lién kim nhé min giau nguyén t6 Mg duogc tiét ra trong hat, bién gii hat so v6i c4c mau
RRA va T76. Vi du MgZn; ¢ dién thé 4m 16n hon so v&i nén dung dich rdn nhém, khi d6 pha
lien kim nay déng vai trd an6t so véi nén nhém (catdt) tao ra vo s6 cac cip pin dn mon galvanic
va diéu nay thlic ddy qua trinh hoa tan pha lién kim, ban dau tao ra cic 15 nho trén bé mat an
mon. Mat khac vi cac 16 nho nén dién tich hoa tan andt rat bé so voi dién tich cua mang thy dong
dong vai trd 1a catot, do d6 mat do dong hoa tan tai cac 15 rt 16n, khi d6 xem su hoa tan cia cac
16 nhu 12 cac andt hi sinh. Vi vdy, ma kich thudc cac 15 to dan 18n, nghia 1a ¢ sy phat trién 15.
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Céc két \qué nghién ctru nay cling phu hop véi cac 1y giai & trén dé ching minh cho biét mau T76
¢ d6 bén an mon 1 cao nhat.

3.3. Thir nghiém thuc té tai Tram ven bién

D¢ déanh gia anh hudng cia cac ché do xir Iy nhiét khac nhau ciia hop kim nhom hé Al-Zn-
Mg-Cy dén kha nang bén moi truong khi hau bi(zn, nghién ctru da tién hanh thl;l’ nghiém thuc té
cac mau hop kim dét ngoai troi tai Tram phoi mau D6 Son (mo6i truong ven bi€n) sau 11 thang.
Két qua danh gla an rnon bé mit duoc thé hién trong hinh 4.

a) Anh mau T6 ‘ b) Anh mau T76 ¢) Anh mau RRA

Hinh 4. Anh cdc mau hop kim nhom X359 thir nghiém ngoai troi
tai Tram phoi mau D6 Son sau 11 thang.

Qua hinh 4 nhén thiy, mau T76 bé mit c6 it nhitng chim den, mAu it bi in mon bé mat.
Nguoc lai, mau T6 ¢ nhiéu chdm den xuét hién trén bé mit nht, mau bi &n mon nhiéu nhat.
Mau RRA c6 xuét hién nhiing chém den trén bé mat, nhung it hon mau T6 va nhiéu hon méiu
T76. Diéu nay ching t6 rang, mau T76 it bi an mon bé mit nhit so v&i cac miu RRA va Té6 khi
thir nghiém thuc té ngoai troi tai ving ven bién Viét Nam.

4. KET LUAN

Hop kim nhom hé Al-Zn-Mg-Cu san xuat trong nude xit 1y nhiét ché do hoa gia T76 bén moi
truong khi hau bién nhat so véi cac cheé do T6 va RRA. Ché @6 T76 nhu sau: hoa gia cap 1 tai
nhiét d6 120 °C, thoi gian gitr nhiét 10 gid; hoa gia cap 2 tai nhiét d6 165 °C, thoi gian gilr nhiét
15 gio.

Hop kim xir 1y nhiét ché do T76 sau 3 chu ky phun mudi bi &n mon bé mit nho nhat, dat do
saula 1,13 pm.

Hop kim xtr 1y nhiét ché d§ T76 do tinh chat &n mon dién hoa trong dung dich chat dién ly
NaCl 3,5 % co dién the an mon duong nhat (E = -1,047 V), mat do dong dn mon nho nhat (j =
3,198E7 A/cm?), dién thé an mon 1 (Ei = -0,78 V) duong nhét.

Hop kim xir Iy nhiét ché d6 T76 bén dn mon nhat khi thir nghiém tai moi trudong ven bién
Viét Nam.

Loi cim on: Nhom tdc gid xin cam on sw giip d vé y tuong cia PGS.TS Phung Thi T6 Hang va Vién
Héa hoc - Vit liéu/Vién Khoa hoc va Cong nghé quan s dé c6 nhitng két qua cong bo nay.
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ABSTRACT

THE EFFECT OF THE HEAT TREATMENT OF THE Al-Zn-Mg-Cu ALUMINUM ALLOY

ON MARINE ENVIRONMENT CORROSION RESISTANCE

In this paper, the effect of the different heat treatments on marine environment
corrosion property of the high strength aluminum alloy Al-Zn-Mg-Cu (B95, Russia). The
alloy was treated with different regimes such as: artificial aging (T6), two-step aging
(T76), retrogresstion and re-aging (RRA), were for the corrosion resistance by the salt
spray, in laboratory using 3.5 % NaCl solution and in real marine environment. The result
showed that the alloy was treated with two-step aging T76 (the first aging 120 °C for 10 h,
second aging 165 °C for 15 h) corrosion resistance than that of T6 and RRA.

Keyworks: Al-Zn-Mg-Cu alloy; 7075 alloy; B95 alloy; Aluminum alloy Aging.
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