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THEM KIM LOAI CO NHIET PO CHAY THAP VAO HON HOP THAM
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Trung tim Nghién citu V4t liéu méi — Trudng Pai hoc Bdch Khoa - PHQG-HCM
(Bai nhdn ngay 14 thdng 3 ndm 2002, hoan chinh sita chita ngay 29 thang 3 nam 2002)

TOM TAT: Khi héa nhiét luyén do phdi nung & nhig¢t dj cao va thoi gian dai nén chi tiét
thuong bi don sau tham. D€ tdng nhanh qud trinh thdm,ta cé thé cho thém cdc nguyén 16 cd
nhiét dé néng chdy thdp véo hdn hop thdm,khi dé nhiét A6 thdm va thoi gian thdm gidm ddng
ké, trong khi cdc tinh chét co hoc nhu d cing, dp don khong bi gidm xudng. Thuc nghiém tién
hanh khi thdm da nguyén Cr-Ti va Ti-V cho hop kim ciing T15K6 khi cho thém cdc nguyén 16
6 nhiét Ao néng chdy thdp Cd, Sb da cho két qud phit hop.

DAT VAN PE

Nhude diém chi y&u khi thim kim loai chuyén ti€p & dang bot cho hdp kim citng la
nhiét d6 thim khé cao ( >1000°C). Diéu d6, 1am gidm gidi han bén udn cla hgp kim T15K6
tdi 15-20%. Nguyén nhan gy don 1a do hinh thanh 1dp chita pha n (CosW3C) nim giita 16p
thdm va nén, 16p nay c6 dic tinh rat don. Nhiét do thdm cang cao thi chiéu day 16p pha n
cang 18n thi d6 don cang ting. B bén udn gidm 12 nguyén nhan gy vd hodc mé dao khi cit
~ got. Tuy nhién, 16p thdm khong thé hinh thanh khi thim kim loai chuyén ti€p 1én hgp kim
ciing & nhiét do th&p hon 1000°C [1].

Mbt s6 téc gia [4] cho riing khi cho vao hdn hgp thdm cdc kim loai ¢ nhiét d néng

chay thap, nhiét do thdm c6 thé gidm tir 150-200°C, va do d6, 16p chita pha 1 c6 thé khong
hodc it xudt hién, 1am gidm 6 rét d6 don clia hdp kim ciing sau khi thim.
Céc kim loai c6 nhiét d6 néng chdy thdp s€ tao ra cdc giot kim loai 16ng trong hdn hgp
thim. Chiing 1am ting nhanh qué trinh hdp phu cdc nguyén tif trong moi trudng tham ciing
nhyt ting hoat tinh bé mit chi ti€t thim va do d6, ddy nhanh qud trinh hinh thanh 16p thim
va d6 12 nguyén nhan ta c¢6 thé thyc hién qu4 trinh thim & nhi¢t do thap hon.

PHUONG PHAP TIEN HANH THI NGHIEM:

C4c kim loai ¢6 nhiét d§ néng chdy thap c6 thé chon 1a Zn, Pb, Sn, S'b, Al, Cd..Kém
va chi rdt d& bay hoi, con thi€c va nhom d& bi 6xi héa. Ta chon Cd ( T, = 321°C), va Sb
(T’ = 630.5°C) 12 phd hgp, d& thuc hién.

Hop kim ciing diing d€ thdm 1a T15K6 1a loai ¢6 do don cao, rit nhay cdm khi thdm & nhiét
dd cao.
Hé thdm thong dung chon 1a Cr-Ti va Ti-V, vdi thanh phin chon t5i wu [1,2} nhu sau :
Véi hé thim Ti-V:
98%3 n%[30%A1L,05+70% (30%Al +70%(50% TiO; + 50% V;0s)] + m%Cd(Sb) t + 2%NH,CI

Vi hé thim Cr-Ti: '

98%1n% [30% AL,O; +70% (30%Al +70% (50%Ti0,+50%Cr,03)] +m%Sb(Cd)} +2% NH4Cl
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trong d6: m+n = 100%, cdc nguyén t5 c¢6 nhiét do chdy thap Cd hoic Sb ¢6 thanh phin chon

12 10%.

Hbn hgp tham dudgce ché tao theo phuong phdp hoan nguyén nhiét nhém tit bot cia 6 xit kim

loai tuong tng [3].

Hon hop thdm sau khi rdy va sdy kho duge cho vao hdp thim ciing chi tiét thdm va day
kin.Nhiét d6 thdm ti€n hanh & 850-900°C (binh thudng phdi nung & IOSO—IIOOOC) va thoi |
gian giif khi thim 12 4 gid (binh thudng 12 6 gid). ‘

KET QUA THUC NGHIEM :

Cédc miu dem danh gid dudc chia lam 04 nhém, do d6 bén udh cda tirng nhém va so sdnh
vdi nhau, k€t qud néu trén hinh 1 :
e Cdc miu khéng tham,
o Cdc mau tham khdng st dung kim loai nhiét d6 néng chay thap,
e Cdc miu thim ¢6 sit dung kim loai nhiét d6 chdy thap 12 Cd hoic Sb.

jo | Omiu khong thim

pf 1400
=~ 1350 - B méu thim binh
\(§ 1300 - thudng
= 1250 -

;- 1200 - B miu thfi:m trong hés
< hdp thim c6 chira
a 1150 cd

1100 B miu thim,trong hén
1 2 hdp thim cé chira
Sb

Hinh 1 : K€t qué do d§ bén udn clia hgp kim T15K6 & cdc thanh phin thdm khic nhau

Trong d6 : 1 — Nhém thdm Ti-V
2 — Nhém tham Ti-Cr
] mau khong thim
- mau thim binh thudng, khong thém kim loai ¢6 nhiét d chdy thap
mau thim, trong hdn hdp thdm c6 chita C

- miu thdm, trong hdn hgp tham c6 chita Sh

K€t qua do dj ciing t& vi trén cdc mAu thim thong thudng va miu thim c6 thém kim
loai nhiét do chdy thap trong hdn hgp thdm cho thdy khong c6 sy khéc biét v& d6 cing giita
chiing. Ldp thdm Ti-Cr ¢6 do ciing 12 19.500-20.000 MPa, con Idp thim Ti-V ¢6 d6 ciing 1a
22.000-22.500 MPa.
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KET QUA THAO LUAN:

K&t qua thi nghiém cho thay khi cho thém vao hdn hgp thdm cdc nguyén to c6 nhiét
d6 chay thap nhu Cd, Sb, nhiét d va thdi gian gift nhiét khi thdm gidm di ddng k&, trong khi
céc tinh cha't cd hoc chi y&€u nhu d6 citng, dd bén ubn cia hgp kim ciing T15K6 dugc tham
khong gidm ma con c6 thé ting thém mdt chuit.

Pay 1a bién phdp cong nghé rit hiéu qud dé gidm chi phi ning lugng va ting ning suét-
tham.

Tuy nhién , Cd va Sb § trang thdi khi c6 thé giy dnh hudng xau dén sitc khoé con ngudi. Hé
thdng thdm cin dugc 1am kin. Viéc trién khai  quy md 16n c3u phai duge nghién ctiu ty mi
hon vé mit thiét bi.

INTENSIFYING PROCESS OF METALLIC DIFFUSION WHEN
CHEMICAL HEAT TREATMENT BY ADDING LOW MELTING
TEMPERATURE ELEMENTS IN DIFFUSIVE COMPOSITION

Dang Vu Ngoan
University of Technology — Vietnam National University HoChiMinh City
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ABSTRACT: When chemical-heat treatment (CHT), details have to heat at high
temperature and holding long time, thus they are usually becoming to brittlement. To quicken
speed of CHT, may in addition to composition for CHT low melting temperature elements,
then the temperature and the holding time of CHT are much reduced, while mechanical
properties as hardness, brittlement are unabated. There is experiment to CHT multi elements
Cr-Ti and Ti-V for hard alloy T15K6 with adding low melting temperature elements as Cd,
Sb, is received suitable results.
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