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SU DUNG PHUGNG PHAP NHIET KIM BE TAO HON HUP THAM KHI
HOA NHIET LUYEN.

Déng Vii Ngoan
Trung Tdm Nghién Ciu Vit liéu méi
Trudng Pai Hoc K§ Thuét
(Bai nhdn ngay 08/04 /1998)

TOM TAT: Ta hoan todn c6 thé ding phudng phép nhiét kim d& hoan nguy céc kim loai tiY
oxit clia ching, tao ra hdn hgp thim khi héa nhiét luyén, thay cho viéc dung cdc kim loai
khéc hodc cic fero ctia chiing. phudng phdp nay don gidn va c6 hiéu qua.

I. PAT VAN DR,

. D€ thdm céc nguyén t§ kim loai chuyén ti€p nhu crém, titan, vadani, molipden... 1én
kim loai va hdp kim, thong thudng ngudi ta sit dung cdc bdt kim loai nguyén chat hoic cic
fero hdp kim clia chiing 1am ch4t thdm.

Tuy vay, ching dit tién, khé ki€m, lai rit ciing va khé tao bot.

Hién nay, ngudi ta d& xut mdt phuong phap mdi 13 s dung cdc bdt oxit ciia ching
rdi ding phuong phép nhiét kim d€ hoan nguyén ra kim loai . Trén phuong dién kinh t& va
c6ng ngh¢ thi phudng phép nay c6 uu diém hon hin vi né ré tién, d& ki€m va d& thuc hién.

. CO SO CUA PHUONG PHAP.

Cd sd cla phuong phép 12 dya trén phdn ¥ng hoan nguyén kim loai tir oxit ctia chiing
biing nhém hoc magie, ma ngudi ta thudng goi 12 phan dng rhiét kim hay nhiét nhém, vi
nh6m dugc ding théng dung nhét. Phan ng nhiét nh6m cé dang t6ng quat:

Me,On + 2m/3A1 = nMe + mBALO; i L1

Trong d6: Me - kim loai hoan nguyén

n,m- cdc s& nguyén 1,2, 3, ...

Phan ¢ng nay ty xay ra va lan rong & nhiét dd cao. Nguyén nhin 12 do oxit nhém c¢6
do ben nhiét dong cao hon oxit cdc nguyén t§ cin hoan nguyén . P6 bén nay, dudc dic
trung bing sy thay ddi nang ludng Gibbs khi cdc nguyén t& d6 téc dung véi oxi (xem hinh
1)

Hinh 1: Quan h¢ giita nang lugng Gibbs va nhiét d6 khi tao oxit kim loai .
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9: 4/3Al + 02 = 2f3A1203
10: 2Mg + 0O = 2MgO

D& dang thdy do bén nhiét ddng ctia céc oxit gidm theo day : Zn, Ti, Ta, Nb, Cr, V,
Mo.

D6 chénh léch nang lugng Gibbs gilta céc oxit cla ching véi oxit nhém cang 16n thi
phan Gng xay ra cang manh, cang d& dang. Thi du:dd chénh nang lugng Gibbs gilta oxit
nh6m v oxit zieconi rit nhd @ nhiét d th&p hdn 100°C (dudng s8 8 va 9 trén hinh 1) nén
nhém hau nhu khong hoan nguyén dugc Zieconi tt oxit cda n6, ma phai ding magie (1)

Hiing s6 cin biing clia phan tng 1 12

an _amIB

_ Y Me Y A4120;3

Kp = 2mi3 ()
QA MenOrd 41

Trong d6: aMe, aAl,03, aMe O, aAl :hoat d§ clia céc chét.

Ti (2) ta thdy ring mic dd hoan nguyén oxit ting khi dua ra khdi ving phan dng cac
san phdm dudc tao ra. N6i cdch khéc, su tao ra céc lién k&t kim loai gitta cdc nguyén t6
kim loai dudc hoan nguyén va ch&t hoan nguyén, hodc sy tao céc sin phdm dang khi cla
c4c nguyén t& hoan nguyén v6i céc sén phdm phén hiy cia chét xic tac s& thic ddy su
dich chuyén cén biing clia phan tng (1) v& bén phii (2).

P& thyc hién phan tng nhiét kim nhim t8ng hgp hdn hdp th&m tir oxit kim loai , hén
hdp st dung gdm:

-B 4t oxit kim loai ding d& th&m.

-Bo6t nhdm (hay magie) lam chét hoan nguyén .

-oxit nhém (hay magie) 1am chit dém.

-Clorua amdn 1am chét xic téc.

Hbén hgp dudc tron déu va nung néng 1€n 800-1000°C. Phan tng nhiét kim xay ra
nhanh, manh va t3a nhigu nhiét. Sau d6 d& ngudi dé€n nhiét 46 thudng, dem nghign nho dé
st dung dan.

S& Iugng chét hoan nguyén trong hdn hdp khéng can cao hon tinh toén, nghia 12 toan
bd chat hoan nguyén phai dudc téc dung hét trong phan Gng nhiét kim. P& gidm nhiét do
ciia phén tng va chdng su dinh két ciia kim loai dudc hoan nguyén , ngudi ta cho chat dém
vao. Thue t€ n6 hoan toan khong tham gia phéan dng.

Chét xdc thc (c4c clorua) sé tdc dung v6i mang oxit cia kim loai can hoan nguyén
(trudc khi phan @ng xay ra) va tao thanh céc hgp chdt khi ( nhu AICIO, AICl;, AlCly), thic
d4y sy 1am tdi ching va tao ra b& mit c6 hoat tinh cao, digu d6, 1am tang manh t6c do va
gidm nhiét d6 clia phan ng nhiét kim.

1. CONG NGHE UNG DUNG.

Pé& nghién cttu qué trinh th&m crém t oxit crém cho hop kim ciing BK8, T15K6
nhiim tang d6 chiu mai mdn , chiu &n mdr va chiu nhiét theo phudng phép nhiét nhdm (3),
d3u tién, ta hay tinh sd bd ugng chdt hoan nguyén theo phan dng :

Cr0O3 + 2A1 = 2Cr + AlLO; (3)

43



Science & Technology Development. Yol.1, No 9&10 -1998

T (3), ta tinh dugc lugng nhom cén thi€t d€ hoan nguyén hoan toan crém ti Cr,0; 12
33%. ; :

Theo mdt s& tdc gid (4) thi thanh phin tdng hop c6 thé chon nhu sau:

98% [ 30% Al,O3 + 70% ( mCr,0; + nAl)] + NhyCl 4)

Trong d6: m+n =100% (thanh phin tuong d6i cia nhémva oxit nhém).

Pé x4c dinh thanh phan thuc t€ ciia nhdm ta chon:

n =20, 25, 30, 35, 40,45, 50 (%).

Nhiét d6 hoan nguyén ; 1000°C.

Sau khi tao dugc cdc hdn hdp th&m, nghién, réy va phén loai ¢ hat s dung tir 100-
300pm, ta chon vao hdp thdm cing v6i c4c mi€ng hdp kim cing BK8 va T15K6, day kin
r0i ti€n hanh tham.

Nhiét d6 thdm: 1100°C.

Thdi gian thim: 4h. _

Po d% cing t&€ vi v chidu su 18p thdm cla cdc miu § c4c thanh phin nhém khac
nhau, ta v& dugc dudc do thi quan hé giita thanh nhém va d6 cing t& vi cling nhu véi chidu
sdu 16p thdm (xem hinh 2, a va b.).

Hinh 2; Anh hudng ciia ham lugng nhd t8i chidu day 16p thdm (a) va d6 cing (b)

khi th&m Cr cho hdp kim citng BKS8 va T15K6
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IV. NHAN XET KET QUA #

Céc cuc dai cla dd cing tudng ¥ng v8i lugng nhém khoang 30%, digu nay 13 phd hgp
véi tinh todn ban du, vi né tuong tng véi lugng crém dwde hoan nguyén nhidu nhat.

G céc thanh phin nhém 16n hon, d cing gidm nhanh va chigu day 16p thdm lai ting
nhanh, vi ngoai qué trinh thAm crém ra, cdn x4y qué trinh th&m nhém (do Iugng nhdém con
du ti phan tng (3)) tao dung dich rdn c6 do cing thﬁp va nhém cé hé s& khué&ch tan 16n
hon crém.

D ciing cyc dai cla b& mit cdc miéng hdp kim cdng sau khi th&m d&u tang 1én
khodng 2 Ian. Piu d6 cho phép ning cao d6 chiu mon va tudi tho clia chiing.

Phuong phép c6ng nghé ddn’gian va hiéu qua.
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USING OF THE THERMIT-REDUCTION TO GET COMPOSITONS
FOR CHEMICAL HEAT TREATMENT
Dang Vu Ngoan

ABSTRACT: Using of thermit-reduction is simpble and effective method instead of metalls
or their ferroaloys to get composition for chemical heat treatment.
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