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SU PHAT TRI EN PQ CUNG CUA HQP KIM 7075 KHI HOA GIA NHI EU CAP
Chu Thién Teong (Hoc vién Ki'thugt quan &)

1. Pat van dé

Hop kim nhémdo bén cao i Al-Zn-Mg-Cu, ching han hop kim 7075,dangduoc sr
dung trong $n xuit cdng nghép ding nhr trong quéc phong ngay @t rong rai. G ché hoa n
bing hoda gia bp kim nay dra trén hén twong tiét pha, é@n tré chuyén dong aia cac éch mang.
Déi véi hop kim hé Al-Zn-Mg-Cu hau nhr khéng & dung hoa giayt nhién do qué trinh ho&ib
xay ra it chdm. Thay vaado, hyp kim 7075 thrdng duoc hod gia nhamb (T6) hdic hoa gia
phan ép (T6176), trongd6 cip sau co nkt do cao lon cp trede. Nhigt luyén thich kp cho
phép kp kim 7075 c6 thdat do bén caodén 600 MPa [1-2].

Céc ding nhit luyén truyén thdng dugc 4p ding trong thrc & san xuit gin lién véi quéa
trinh hoda Bn dra trén hén trong tiét pha & cap. Trrdc day ngroi ta cho Eng, trang thai gi can
bang thudugc khi hoa gia cé $hon dinh trong thi gian da dai nheng cac nghiénta gin day
cho tHy quan ném d6 khéng hoan toadling rira trong nhéu treong hyp. Bén anh hién twong
tiét pha & cip con cé hin trong tiét pha thir cip [3-5]. DA xuit hién mot sb thdng tindé cap
dén dang nhit luyén hod gia nkiu cip (T616) ddi véi mot sd hop kim nhém cé & dung hién
tuong tiét pha thir cap [6]. Trong nét sb truong hop d6 bén, 46 cang aia hop kim sau khi hoa
gia nhéu cip nhr vay c6 the cao fon 15-20% so &i cac ding hoa gia trugn thong.

Nghién cru nay nim tim hiéu kha ning hoa gia co ét pha thr cap dé hoa &n hop kim
nhom 7075.

2. Thuc nghiém

Hop kim nghién é¢u c6 thanh pin trung binh Al-5Zn-2Mg-1,8Cuap Fe va Si trong
giéi han cho phépdi véi hop kim 7075. Cac &u nghién é¢u c6 kich thréc 40x20x2 (mm).

Nhiét luyén tién hanh trong 16 bing théng tirong. Cac ch d6 hoa gia trugn thong, sau
khi toi tir 470 + 8C, gbm hoa gia nhanb T6 & 120 - 176C va hoa gia 24p (T6176)& 126°C
va 176C. CH d6 hoa gia 3 ép (T616)daduoc tién hanh ¢m cip 1 trong khang nhét do 110 -
18C°C, dip 2 trong khang 25-95C va dp 3 trong khang 25 - 186C.

Dé theo ddi qua trinh hod gia, trodifu kién hién co, plrong phap xadlinh do cing
HB d& duoc sr dung nhr 1& phrong phap nghiént chi yéu.

3. Két qua

Qua trinh t&t pha trong B Al-Zn-Mg-Cu xay ra theo nHiu giaidoan véi nhitng bién doi
ciu trac phirc tap. DAy céc it pha @a he Al-Zn-Mg-Cu néi chungiugc chip nhan nhr sau:

a - G'P(l)—> G‘P(”) -n -n,
trong doé, cac vung G-P(I) va G-P(l1) lag hop gidau nguyén & hop kim véi céc kich thréc o
nano [7]. Vung G-P(I) coahg ciu, hinh thanky nhiét d6 twong ddi thip va b hoa tany khaang
14C°C con vung G-P(I1Hn dinh hon va c6 th chuyén tiép thanh phay’. Cac ving G-P iing
nhe céc tét phada an trd sy chuyén dong aia léch, gay nén Bn twong hoa Bn tiét pha. Grc
dai d6 cirngdat duoc khi hoa gia 1a &n hop gom céac viung G-P va phg.
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Hinh 1 laduong cong hoa gia theo &€ T6 khi nhit d6 hoa giaimg wi 120°C, 146C
va 170C. Cacdudong cong hoa gi& 120°C va 146C cé dangtiéu twong tr, ching © nhiing nét
tiét pha cli yéu & 2 nhit do hod gia nay ging nhau. @c dai do cang dat duoc khi nay vao
khoang 183-190 HB. Dandiéu duong cong hoa gia khi nang #hito Iéndén 170C khac hn,
cho phép d doan $ giai doan tiét pha c6 th da giam di, do cang dat thap hon (khaing 140
HB). Sy phat trén do cang ding nhr sr dich chuyn dudng cong hoan toan phivp vai i
thuyét hoa kn tiét pha.

Trong clt d6 hod gia phanap T6176 cac riu dugc hod gidy 120°C saud6 hoa gia ép
& 170C (Hinh 2). Nhr thuc nghém ¢ hop kim nay cho thy, réu thoi gian hoa gi& cip dau
tién kéo dai & lam ting do cing khi hoa gi& cip sau. Gia irdo cing arc dai vé co ban gidng
nhr & T6 nhrng thyi giandat dén arc dai ngan hon.
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Hinh 1Pwong cong hoé gia Hinh 2.Dwong cong hoa gia phanip
bp kim 707% che dg T6 T6176 dp kim 7075

Két qua cua hod gia phanip cho thy dang nhét luyén nay thich bp di vai viéc thay
ddi qua trinh tét pha ntim dat duoc oo tinh nhr mongdoi. Bé phét trén mot budc hoa giada
cap d6i vai hop kim 7075, chang taia thrc hién nhigt luyén 3 dip T616. CK d6 nay cho phép
tiét pha thr cip xay ra, do iy mat d6 tiét pha ing I&n nhéu 1am cho hiu qui hoa En cao lon.
Két qua duoc trinh bay trén hinh 3. Gié e dai d6 cirng xacdinh tr thuc nghém dat khaang
220 HB sau thi gian hoa gia khing 30 gb.
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Qua 3 dng ho4 giata trinh bay c6 ththiy rang, bing hoa gia nldu cip c6 tit diéu khién
qud trinh %t pha theo tiéng mong mén. So Wi 2 dang hoé gia trugn thdng, hoa gia 34p the
hién wu thé vuot trdi trong viéc nang caoetinh at liéu. Néu dé dat gia ti d6 cang rong duong
v6i hod gia trugn thong thi thyi gian hoda giada dip aing khéng dai bin trong khido hoa gia
nhiéu cip cho kh ning nang cado cang tiép; diéu nay hoa gia tridn thing khong th co duoc.
Do ciang khi hoa gia nléu cip trong thrc nghém nay cao bn hin do cing khi hoa gia phanip
truyén thing khaing 15%, hoan toan phwp voi cac cong b trén cac tai fu khoa hc.

4. Két luan

Tiét pha thir cip c6 vai trd quan ding trong véc nang ca@d bén cia hyp kim 7075Dé
tan dung khi ndng nay én phii tién hanh hoa gia 3ip véi ché do thich hup. Trong nghiéneu
naydo cing aia hop kim ting Ién khéng 15% so ¥i gia tri thuduoc khi hod gia theo cac &kdo
truyén thdng. Biéu nay nd ra mbt trién vong cho véc tng ding hoa gia nlu cip trong thrc .

Tom tit

Hop kim Al-5Zn-2Mg-1,8Cu (7075} duoc hod gia ¥i cac clé do khac nhau nin hoa
gia nhando (1 dp), hoa gia phanip (2 dip) va hoa gia & viéc tin dung hiéu ung tiét pha thir
cap (3 ép). CH do hoé gia 3 ép cho thy hiéu tng tét pha thir cAp d6i véi hop kim nayda nang
caodang K do cing so Wi cAc ding hoa gia trun thdng nhr hod gia nhamb aing nhr hoa gia
2 cip. Piéu nay nd ra khi nang ap a@ing cang nhiét luyén hoa gia 3 4p vao thrc tién sin xut.

Summary
Hardness developments of a 7075-alloy during mul8tage ageing treatments

An Al-5Zn-2Mg-1,8Cu alloy (7075 alloy) was heatdted with many different tempers
such as the single-stage ageing (T6), two-stepngg@i6l76) and multi-step ageing utilizing
secondary precipitation (T616). In comparison with and T6I76 tempers, the T6l6-temper
shows positive effects of the secondary precigitatin the significant improvement of hardness
in this alloy. The temper utilizing secondary petztion could be useful in order to improve
mechanical properties of the 7075 alloy.
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