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Hoa hoc va Ky thudt mai truong

MOT SO YEU TO ANH HUONG DPEN QUA TRINH
TAO LOP KEM HOA TREN NEN HQP KIM TITAN

Mai Van Phuée'”, Lé Thi Phuong Thao?

Tém tit: Bai bdo trinh bay két qua nghién ciru vé dnh hwdng ciia mot sé yéu té
cong nghé dén qud trinh tao 16p kém héa hoc bé mdt ciia nén hop kim titan BT6.
Lop kém dwoc tao ra trén nén hop kim titan BT6 sau khi hoat tzfy dau mé&, hoat héa
va tam thiee bé mat, cé tac dung lam 16p ma 16t cho cdc I6p ma tiép theo nhw dong,
niken, crom. Tién hanh tao 16p kém héa hoc trén nén hop kim titan trong dung dich
¢6 thanh phan ZnF, 75 + 85 g/L, HF (40%) 50 + 60 g/L, Etylenglicol 300 =500 mL,
thoi gian thwc hién 2 phit, nhiét d¢ dung dich 25 °C. Két qua nghién ciru cho thdy
16p kém héa trén bé mat hop kim titan BT6 thu dwoc cé kich thude dong déu, kin
khit, bé mat ciia mau khong bi an mon, khong bi 6 sé tao diéu kién thudn loi cho
qud trinh phat trién 16p ma tiép theo trén bé mdt hop kim titan.

Tur khéa: Hop kim titan BT6; Hoat hoa hop kim titan; Kém h6a; Ma hgp kim titan.
1. MO PAU

Hién nay, ¢ cac nude co nén cong nghiép qudc phong phat trién, xu hudng thay thé cac
loai vat liéu truyén thong lam va khi nhu sat, thép, dong, . bang cac loai vat liéu tién tién,
c6 do bén cao nhung khoi lugng nhe hon dang dién ra rat manh m& [1-2]. Viéc thay thé vat
lidu tién tién tng dung san xuét vii khi tao ra hiéu qua rat 16n v& mat kinh té ciin nhu hiéu
quéa chién ddu trén chién truong. Trong d6, hop kim titan thudc loai vat liéu két cau hién
dai. Nho ¢6 céc tinh chét vu viét nhu dd bén cao, khdi lugng riéng nho, tinh déo tbt, nhiét
do nong chdy cao va tinh chiu &n mon vuot trgi nén hop kim titan ngay cang dugc st dung
rong rdi trong nhiéu nganh k¥ thuat khac nhau, dic biét trong cong nghi¢p hang khong va
ky thuat tén Itra [1]. Hop kim titan (khdi luong riéng 4,5 g/cm®) c¢6 thé thay thé cho thép
(khdi lugng riéng 7,8 g/crn ) 1am cac loai vii khi nong tron dam bao tinh ning phat ban
tuong duong nhung khoi lugng chi bang khoang 1/2 so véi thép [2]. Cac hop kim titan hai

pha (a+B) BT6, BT14, BT22 c6 tinh cong nghé va co tinh t6t nhat nén dugc s dung
nhiéu trong ché tao vii khi.

Do c6 mdt s6 nhuoc diém cia vat liéu titan nhu hé s6 ma sat cao, do dan nhiét, dan
dién thap, kha nang han kém, tuong tic manh liét voi oxy, nito, cacbon, halogen va luu
huynh ¢ nhiét d¢ cao nén can phai ma 16p kim loai chiu mai mon 1én trén bé mat. Vi hop
kim titan rit tro va bén vé mat hoa hoc nén binh thuong kho dat dugc do bam dinh tot gitia
16p ma va nén. Ma dién trén hop kim titan gip kho khin tuong d6i 1on vi bé mit cua vat
lidu nay duoc phu mot 16p mang oxit rat kho loai bo va cuc ky d& phuc héi trong khong
khi, nude, va trong cac dung dich khac nhau. Van dé khoa hoc c6t 13i ddi véi cong nghé
ma kim loai trén nén hop kim titan ¢ déy la qua trinh xu ly bé mit va dua ra dugc giai
phap ma 16t Zn hogc Cu, Ni trén nén hop kim titan [2-3]. Dé tao dugc cac 16p ma kim loai
trén nén titan ngoai qua trinh hoat hoa, tam thuc bé mat vat liéu nay thi qua trinh tao 16p
ma 16t dong vai tro rat quan trong [4]. Bai bdo nay trinh bay két qua nghién clru vé mot sb
yéu to cong nghé anh hudng dén qua trinh tao 16p ma 16t Zn bang phuong phap hoa hoc
trén nén hop kim titan BT6.

2. PHUONG PHAP NGHIEN CUU
2.1. Hoéa chét va thiét bi nghién ciru
- Hoéa chat dung trong thi nghiém: NaOH, NazPO,, Na,COs, Na,SiOs;, H,SO4, HCI,

HNO;, HF (40%), ZnF,, Etylenglicol, hop kim titan kich thuéc 30 x 15 x 3 mm, thanh
dong do kich thudc 150 x 30 x 5 mm;

136 M. V. Phuéc, L. T. P. Théo, “Mpt s6 yéu té anh hwong dén ... trén nén hop kim titan.”



Nghién ciru khoa hoc cong nghé

- Méy khudy tir gia nhiét, coc thay tinh, coc nhya.
2.2. Qui trinh cong nghé tao 16p héa kém trén nén hgp kim titan

Mau hop kim :[itan BT6 duogc gia cong co }(hi dat ki‘ch thude 30 x 15 x 3 mm, bé mat
duoc mai nhan bang gidy nham 2000, dugc tay sach dau m& trong dung dich NaOH 25
/L, Na,COg3 30 g/L, NagPO4.12H,0 509/L, Na,SiOs 5 g/L, thoi gian 5 phut, nhiét do
dung dich 60°C. Qua trinh tao 16p kém hoa trén nén hop kim titan BT6 duogc thuc hién qua
nhiing budc cong ngh¢ sau:

Bing 1. Cdc budc cong nghé va thanh phan dung dich sir dung.

Buéc cong nghé Thanh phin dung dich va ché dd xir ly
Hoat héa HF (40 %) 15 mL/L, HNO; (d = 1,35 g/cm®) 60 mL/L va H,0
i 25 mL/L, nhiét o dung dich 25 °C, thoi gian hoat hoa 1,5 phut
i H,SO, (d = 1,84 g/cm®) 250 mL/L va HCI (d = 1,19 g/cm ) 25
Tam thyc mL/L, thyc hién & nhiét 46 dung dich 65 °C, thoi gian tam thyc
2 phut
ZnF, 65 + 95 g/L, HF (40%) 40 + 80 g/L, Etylenglicol 0 + 700
K&m hoa mL/L, nhiét @6 dung dich 25 °C, thay do6i thoi gian k&m hoa tir
0,5 + 2,5 phdt.

2.3. Phwong phap nghién ciru
Thanh phan va hinh thai c4u trac bé mat vét liéu duoc x4c dinh bang phuong phap chup

EDX, SEM trén thiét bi JMS 6610LV- JED2300, JEOL, Nhat Ban tai Vién Hoa hoc - Vat
liéu, Vién Khoa hoc va Céng nghé quan su.

3. KET QUA VA THAO LUAN

3.1. Anh huwéng ciia thanh phan dung dich dén qua trinh tao 16p kém héa trén nén
hgp kim titan BT6

Sau khi tay ddu md, hoat héa va tam thuc bé mit, hop kim titan BT6 dugc tao 16p kém
hoa trén bé mat bang dung dich c¢6 thanh phan ZnF, + HF (40%) + Etylenglicol.

3.1.1. Anh hwong ciia ham heong muéi ZnF,

Ham luong ZnF, c6 anh huong rat 16n dén qua trinh hinh thanh va phat trién cac tinh
thé k&m trén bé mat hop kim titan vi la tac nhan chinh cho phan tmg trao d6i tao tinh thé
k&m tir thanh phan nguyén té kim loai c6 trong hop kim titan BT6:

2M + nZnF; = 2MF, + nZn (1)

Trong d6, M 1a nguyén t6 kim loai (Al, Ti,...) trong hop kim titan BT6. Thyc hi¢n qua
trinh kém hoa trong dung dich c¢6 thanh phan: ZnF, ham luong thay d6i tir 50 + 100 g/L,
HF 60 g/L, Etylenglicol 500 mL/L, nhiét 0 dung dich 25 °C, thoi gian xt 1y kém hoa
trong 1 phat.

Xac dinh thanh phin bé mat ciia miu ma bang phuong phép phan tich EDX bé mit mau
hop kim titan sau kh1 tao 16p kém hoa hoc, két qua hinh anh pho dugc thé hién & hinh 1.

County

Hinh 1. Phé EDX ciia mau hop ki;r-zltitan BT6 sau khi kém héa.
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Hoa hoc va Ky thudt mai truong

Két qua phéan tich EDX thanh phan Zn tao ra trén bé mit cic mau hop kim titan sau khi
ké&m hoa bdi cac dung dich c6 thanh phan mudi ZnF, khac nhau dugc thé hién trong bang 1.

Bing 1. Thanh phan ciia Zn trén bé mat hop kim titan.

STT | Ham lugng ZnF, trong dung dich kém hoa | Thanh phan Zn tao ra trén be mat (%)TB.
1 65 71,81
2 75 74,56
3 85 75,12
4 95 73,44

Tir két qua phan tich EDX trong bang 1 nhan thay 16p tinh thé k&m tao ra trén bé mit
hop kim titan c6 thanh phan khong thay d6i nhiéu khi thay doi ham luong ZnF, trong hé
dung dich k&m hoa. Diéu d6 cho thiy khi thay d6i ham luong ZnF, trong hé dung dich chi
lam thay doi toc d6 ctia phan tng trao d6i M — Zn tao thanh tinh thé Zn tir 6 1am thay
dbi kich thudc va ciu tric hat tinh thé k&m trén bé mat hop kim titan. Khi tc do tao thanh
cac tinh thé kém lén thi 16p ké€m trén bé mit tao thanh mang co cum, c6 do xép cao, do do
anh huong dén qua trinh tao 16p ma tiép theo. Lp k&m c6 kich thudc va do phan bd dong
déu va kin xit trén toan bd bé mit cia hop kim titan tao tién dé cho qua trinh tao 16p ma
déng, hodc niken trén bé mat c¢6 chat luong tdt, c6 6 bam dinh cao véi nén hop kim titan.

Chup anh SEM véi d6 phong dai 500 1an bé mat 16p k&m tao thanh trén nén hop kim
titan BT6 cho két qua dugc thé hién ¢ hinh 2.

Hinh 2. Anh SEM bé mdt mau hop kim titan BT6 nhiing trong dung dich kém héa
0 cdc ham luong ZnF, khac nhau:
a. ZnF, 65 g/L; b. ZnF, 75 g/L; c. ZnF, 85 g/L; d. ZnF, 95 g/L.

Tir anh SEM trén hinh 2 va két qua phan tich EDX thanh phan bé mit cho thiy, khi
taing ham luong ZnF, trong dung dich 1én thi luong cac mam tinh thé Zn trén bé mit hop
kim titan tang 1én. O khoang ham lugng ZnF, tir 75 + 85 g/L thi c4c tinh thé kém c6 kich
thudce dong déu, kin xit va bé mit tuong ddi dong déu trén cac rinh bé mat sau khi tim
thuc. Khi ting ham luong ZnF, 1én 95 g/L thi cac tinh thé k&m c6 kich thudce 16n hon, ciu
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triic bé mat ,xép hon, tao thanh cac cum, diéu nay khong tbt qcho qua trinh ma tiép thqo voi
que~'1 trinh két ‘tﬁa kim loai trén bé mat vat liéu. Nhu vdy, dé thu duoc 16p ma cho bé mit
nhan, déng déu, c6 d6 bam dinh t6t can chon ham luong ZnF, trong khoang 75 + 85 g/L.
Hé dung dich tao 16p k€m trén bé mat hop kim titan co6 khoé}ng nong do lam Viéq tuong d(”)Ni
rong diéu nay chiing t6 phuong phap tao 16p 16t k€m trén bé mat hop kim titan 6n dinh, dé
van hanh.

3.1.2. Anh heong cia thanh phan HF

Thyc hién qué trinh kém héa trong dung dich c6 thanh phan: ZnF, 85 g/L, HF ham
luong thay doi tir 40 + 80 g/L, Etylenglicol 500 mL/L, nhiét d6 dung dich 25°C, thoi gian
xtr 1y kém hoa trong 1 phut.

Axit HF dong vai tro chat tao moi truong, déng thoi c6 tac dung tao ra phan ing 3.2 va
3.3 lam hoa tan nén Ti, thic day phan tmg 3.1 doi voi qua trinh chuyén hoa Zn** — Zn°
trén bé mat hop kim titan.

T|02 + 6HF = Hz[T|F6] + 2H20 (2)

2Ti + 6HF = 2TiF; + 3H,T (3)

_ Hinh 3 the hign anh SEM bé mit cdc mau hop kim titan BT6 sau khi xir Iy k&m hoa
bang cac dung dich c¢6 thanh phan HF khac nhau.

Hinh 3. Anh SEM bé mét mau hop kim titan BT6 nhiing trong dung dich kém héa
0 cac ham luwong HF khdc nhau:
a. HF 50 g/L; b. HF 60 g/L; c. HF 70 g/L; d. HF 80 g/L.

Ttr anh SEM (hinh 3) bé mit cac miu ma sau khi kém hoa & cac dung dich c6 thanh
phan axit HF khac nhau nhan thiy rang, cang ting ham lugng HF trong dung dich 1én thi
kha ning biao mon nén cang 16n. O cic ham lugng HF 70 = 80 g/L thi bé mat mau tao
thanh cac ranh sau, bé mit bi rd kha nhiéu, s& 1am giam chét lugng bé mat san pham, ciing
nhu qué trinh tao 16p ma tiép theo. Qua trinh thyc nghiém cho thay, dbi véi hop kim BT6
xir 1y tao 16p kém hoa ndng d6 axit HF phi hop trong khoang 50 + 60 g/L.
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3.1.3. Anh hwong ciia thanh phan etylenglycol

Thuyc hién qua trinh k&m hoa trong dung dich c6 thanh phan: ZnF, 85 g/L, HF 60 g/L,
Etylenglicol ham lugng thay doi tir 0 + 700 mL/L, nhiét d6 dung dich 25 °C, thoi gian xu
1y k&m hoa trong 1 phaut.

Etylenglycol (HOCH,CH,OH) c6 vai trd thim w6t tot lam giam qué trinh hoa tan ddi
v&i nén hop kim titan trong hé¢ dung dich k€m hoa.

Hinh 4 thé hién anh SEM bé mit cic mau hop kim titan BT6 sau khi xir Iy kém hoa &
cac dung d1ch co thanh phan etylenglycol khac nhau.

c . d

Hinh 4. Anh SEM bé mdt mau hop kim titan BT6 nhiing trong dung dich kém héa
0 cac ham luong etylenglycol khac nhau:
a. Etylenglycol 0 mL/L; b. Etylenglycol 300 mL/L;
c. Etylenglycol 500 mL/L; d. Etylenglycol 700 mL/L.

Tir két qua chup EDX thanh phan bé mit mau ma sau khi thyc hién tao 16p kém hoa
hoc trong cac hé¢ dung dich k&m hoa c6 etylenglycol & ndng do khac nhau nhén thay, khi
khong c6 str dung etylenglycol, trén bé mit mau ma hop kim titan van c6 16p tlnh thé kém
(thanh phan Zn tao ra trén bé trung binh 70,32 %). Tirc 1a qué trinh kém hoa van xay ra,
tuy nhién, két qua chup anh SEM bé mit miu ma xudt hién cac rinh n mon rong va siu
hon. Khi sir dung etylenglycol 6 ham lugng tir 300 + 500 mL/L thi 16p kém phu kin bé mat
mau, cac mau c6 bé mat dong déu, kin xit. Tang nong do etylenglycol 1én 700 mL/L thi bé
mit miu ma khong co nhiéu sy thay d6i so cac mau thuc hién & ndng d¢ thap hon, nhu
vdy, thanh phan etylenglycol khong 1am thay ddi qua trinh phan Gmg k&m hoa. Nhu vay, c6
thé sur dung nong do etylenglycol trong pham vi tuong dbi rong ma chit luong 16p kém tao
ra van dam bao chit lwong. Dbi voi miu hop kim titan BT6, s dung thanh phan
etylenglycol tir 300 <+ 500 mL/L 1a phu hop.

3.2. Anh hudng ciia thoi gian phan ing

Thue hién qué trinh tao 16p kém hoa trong dung dich c¢6 thanh phan ZnF, 85 g/L, HF
(40%) 60 g/L, Etylenglicol 500 mL/L, nhiét d6 dung dich 25 °C, thay d6i thoi gian phan
ung tu 0,5 + 2,5 phut.
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Béng 2 thé hién két qua phan tich thanh phan Zn trén bé mat miu khi thay doi thoi gian
phan ung tir 0,5 + 2,5 phiit. Két qua cho thiy, khi thoi gian thyc hién kém hoa 0,5 phut
ham lugng Zn trén bé mat mau dat gia tri thap 31,05 %, khi ting thoi gian phan tmg 1én tir
1 + 2,5 phut thi ham luong Zn ting 1én dat gia tri 16n nhat 75,12 %. Tiép tuc tang thoi gian
thyc hién phan tng 1€n 2,5 phat ham luong Zn lai ¢6 xu hudng gidm, nguyén nhan cd thé
do 16p kém phat trién day, do bam dinh kém nén d& bi bong khoi nén.

Bing 2. Thanh phan ciia Zn trén bé mat hop kim titan khi thay doi thoi gian.

STT Thoi gian thyc hién kém hoda (phat) Thanh phan Zn tao ra trén bé mat (%)
1 0,5 31,05
2 1 74,86
3 2 75,12
4 2,5 73,04

Hinh 5 thé hién anh SEM bé mit mau ma khi thyc hién k&m hoa & cac thoi gian khac nhau.
S TR N T

t =2 phat t=2,5 phat
Hinh 5. Anh SEM bé mdt hop kim titan sau khi kém héa & thoi gian khdc nhau.

Tir anh SEM trén hinh 5 cho thay, khi kém hoéa thoi gian 0,5 phit da xuat hién cac hat
tinh thé kém trén bé mdt mau nén, tuy nhién, chi c6 mot ph'ﬁn nhé bé mit nén c6 cac hat
tinh thé kém. Khi thoi gian xtr 1y trong dung dich k&m hoa tang 1én 1 phat thi toan b bé
mit mau dugc phii boi 1p tinh thé kém, 16p kém c6 kich thudc nho duge phan b dong
déu trén toan bd bé mit mau ma. Khi ting thoi gian xtr Iy k&m hoéa 1én 2.5 phut thi xuat
hién cac mang hat c¢6 kich thudc 16n hon, bé mit co6 sy gd ghé, khong con dong déu. Trong
khoang thoi gian thye hién tir 1 + 2 phtt bé mat 16p ma ké€m hoa hoc ¢ chét lugng bé mat
ddng déu hon, ham luong Zn c6 gia tri cao nhét tai 2 phut dat gia tri 75,12 % . Dé tao 16p
ma 16t df”)ng 1én bé mit 16p ma kém hoa hoc co chét lugng cao, tao d¢ bam dinh t6t voi nén
can chon thoi gian xt 1y trong dung dich tao 16p k&m hoa trong thoi gian 2 phit.

4. KET LUAN

Dé tao 16p k&m héa hoc trén nén hop kim titan BT6 sau qué trinh tdy dau md, hoat
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hoa, tim thyc bé mat c6 thé tién hanh trong dung dich c6 thanh phan ZnF, 85 g/L, HF
(40%) 60 g/L, Etylenglicol 500 mL/L, nhiét do dung dich 25 °C, thoi gian phéan mg 2
phut. Két qua thu duoc 16p Zn trén bé mat hop kim titan BT6 c6 ham luong 16n nhét dat
75,12 %, 16p tinh thé k&m co kich thudc nho, phan bd dong déu, kin khit trén toan b bé
mit miu ma, tao tién dé cho qua trinh tao 16p ma déng, hodc niken, crom trén bé mit co
chat luong t6t, c6 d6 bam dinh cao v&i nén hop kim titan.
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ABSTRACT

FACTORS AFFECTING THE FORMATION OF CHEMICAL ZINC LAYER
ON TITAN ALLOYS

In the paper, the results of research on the influence of some technological
factors on the forming process of a chemical zinc layer on the BT6 titanium alloy
are presented. The zinc layer was formed on the BT6 after degreasing, activating
and surface impregnating steps. This layer acts as a lining layer for the next plating
layers such as copper, nickel, chrome on the titanium alloy. The forming process
was held in a solution containing ZnF, (75 -+ 85) g/L, HF (40%) (50 = 60) g/L and
Etylenglicol 300 = 500 mL, in 2 minutes, at 25 °C. The results showed that the
obtained zinc layer on the surface of the BT6 titanium alloy was uniform in size and
tight; the surface of the sample was not corroded or not having pores. These are
favourable conditions for the development of subsequent plating on the titanium
alloy surface.

Keywords: BT6 titanium alloy; Activated titanium alloy; Zinc alloy; Titanium alloy plating.
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