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TOM TAT: Nghién ciu cdc qud trinh nhiét trong 1o ditng Plasma. Xdc dinh su phdn b6 nhiét
dj theo chiéu cao than 10. Pé xudt phiong dn sit dung ndng lugng Plasma dé bu ddp su mat
mdt nhiét do khi chdy khéng hoan toan tai viing néi 1. Trén cc 5& cdc két qud thuc nghiém da
dé xudt mot sé phuong dn két cdu 1o ding Plasma dé tdi luyén ligu 1o ¥im logi mau.

1. PAT VAN PE

Cdc nganh cong nghiép va din dung hang nim thdi ra s6 lugng 16n phé liéu kim loai
mau va den. N€u xt 1y t6t ngudn phé& liéu nay s& gidi quy&t mot phin nguyén lidu cho céc
nha sdn xudt, dic biét 1a cdc loai thép hgp kim, kim loai mau cé gi4 tri kinh t€ cao, tiét kiém
ngoai t&, gop phdn bdo vé moi trudng. Liéu rdi chi€m ty trong I6n trong cdc loai phé liéu
kim loai. Pdc di€m cda liéu rdi 1a ¢6 bé.mit ti€p xiic 1dn, d& bi 6xy héa, giy khé khin cho
qué trinh luyén va tinh luyén. Cdc loai thi€t bi luyén théng thudng khong thé xi 1y hiéu
qua liéu rdi ma cin thi€t phdi c6 cdc loai thi€t bi chuyén dung.

T nhitng nim 1970 - 1980 cdc nudc phét trién chi § dé&n tinh wu viét cla 1o ding,
bdi hiéu sudt thu hdi nhiét cao. Trén cd s3 10 ditng truyén thdng cdc nha khoa hoc da dé& xuit
loai 10 ding ki€u mdéi d€ ndu luyén kim loai mau, cho phép st dung ca liéu rdi. Tuy nhién
ngoai tinh wu viét vé thu hdi nhiét loai 1d ndy van khong gidi quyét triét d€ van dé 6xy héa
bé mit kim loai trong qud trinh luyén.

Trong nhitng nim gian diy cdng nghé plasma nhiét d6 thap (vdi mic dd ion héa ~ 1%
vi nhiét do < 10.000°K) dugc wng dung rong rdi trong nganh luyén kim. Uu diém cta ngudn
ning lugng plasma :

e Ngudn nhiét tap trung, cé thé tao viing cuc bd nhiét do cao, cho phép cudng hda

cdc qud trinh nhiét va luyén kim.

e (6 thé tao mdi trudng luyén va tinh luyén theo yéu cdu (6xy héa, hoan nguyén,

trung tinh).Mit khdc ddy 12 ngudn ning lugng sach , han ch& 6 nhiém moi trudng.

Muc dich nghién citu dé xuit theo hudng cudng héa qud trinh nhiét, luyén kim va
bdo vé modi trudng, k&t hop uu di€m vé hiéu sudt nhiét cao clia 10 ditng vdi ngudn ning
lugng plasma.

2. NGHIEN CUU CAC QUA TRINH NHIET TRONG LO PUNG PLASMA :

Thi€t bi va cong nghé dé xuit luu § d€n dic thu luyén liéu rdi c6 bé mit tiép xiic
vdi khdng khi 16n. Qud trinh nung chdy liéu dugc thuc hién bang nhiét ddt chdy khi tu nhién,
dugce thuc hién bing cdc plasmatron dong dién mot chiéu cuc thuin, nidng nhiét va tinh
luyén kim loai Idng trong budng chita cta 10.

Su d6t chdy khi tu nhién vdi lugng khi khong di s& kéo theo viéc gidm nhiét lugng
chdy. Céc nghién cttu Iy thuyét va thuc nghiém chi ra ring vdi hé s6 tiéu hao khi o = 0,5-0,6
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hiu nhu khong x4y ra sy 6xy hoa kim loai, nhung dong thdi nhiét Iugng chdy cia khi dot
gidm gin hai 1an.

Trong 10 ditng plasma, tai ving nung liéu, d€ c6 dudc khi chuyén héa ning lugng
cao, st dung cdc plasmatron hd quang dién mot chi€éu ma trong d6 sy mat madt nhiét igng
do d6t chdy nhién liéu khéng hoan todn s& dugc bl lai bing nidng lugng do plasmatron tao
ra. Didu nay cho phép duy tri mifc nhiét d cao cla qué trinh nung liéu vdi vén tdc cho trudc
ma vin gidm thi€u sy oxy héa bé mit liéu.
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H1. S¢ @6 160 ding plasma thyc nghiém.
1. Budng qud nhiét 7. Thi€t bi ngdt cdp nhiét dién
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3. Cipnhiétdién 11. Milivon am k&
4,5,12, 13. Luu lugng k& 15. Plasmatron tudng tdc gidn ti€p
6, 9. Ampe ké. 16. Anot

K&t c&u clia thiét bi thi nghiém bao gdm budng d6t liéu dang 1d ding, budng qud
nhiét kim loai 1dng, 2 plasmatron hd quang tudng tdc gidn ti€p vdi bd 6n dinh tir hd quang, 1
plasmatron hd quang curc thudn vdi cd cdu dich chuyén, nudc 1am ngudi dién cuc anod ddy, 2
nguon dién mot chiéu, ngudn dién dp thap phu trg dong mot chiéu va bang diéu khi€n. Khi
tao plasma dudc chon 12 khong khi nén, hon hgp khong khi nén va khi tu nhién vdi hé s&
tiéu hao khong khi o = 0,5 - 0,6 dé tao mdi trudng trung tinh. Cdc mé luyén dudc ti€n hanh
v6i su thay d8i cong suit vao plasmatron trong viing qud nhiét kim loai tir 10 -20 KW, va
trong viing nung li€u kim loai tir 50 - 80 KW Tiéu hao khong khi, khi tu nhlen va argon dua
vao plasmatron khong vudt qud 64 x 10™ *m*h, 13 x 10°m%nh va 2,1 x 10”m%h. Liéu dung
1am thi nghiém Ia phoi ddng va cdc ddy din dién biing dong, phoi thép.

2.1 Céc qui luit ch& d) nhiétcialo :
Nhiét d6 ctia khi ning lugng cao & mit cdt thodt cia plasmatron dudc xdc dinh theo
cin biang nhiét :

| Pp B+ F.)
Tk = Gk.clm (1).

P, - cong sudtclia Plasmatron KW.
P,, Px- mat mét cong suat trén anod va catod, KW,
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Gy - tiéu hao khi lam viéc, Kg/ S.
Ch, - nhiét dung ciia khi néng, Kj/Kg"C.

Khi nung ¢ trang thdi ngugc dong, coi su ma't-mat nhiét qua mdi trudng bing khong,
v6i moi tiét dién theo chidu cao than 1o di¥ng, hiéu s6 Entanpi cia dong khi thai va ligu bing
Entanpi ctia khi & diu ra cda 16p ti€t dién d6 cling vdi nhiét do du.

Gk .Cx. Tka- Gu . Cu. = Gk . Cx. Tke (2)
Tir biéu thitc (2) suy ra :

¢ il d Gy.Cy
T = Ty - o (3)
Gy,,Ga - Khdi luong hao khi va liéu tuong ¥ng, Kg/h.
C...Cu - Nhiét dung clia khi va liéu tuong dng, KI/Kg"C.
T T, - Nhiét dd ciia khi ban ddu va cudi tuong tng, °C.
Tw - Nhiét d6 nung ligu, °C.

Khi nung lién tuc v han, nhiét do ctda liéu trong viing néng chdy dat dugc nhi€t do
ctia khi trong viing d6. N&u tir thdsi diém d6 vi€t biéu thic (2) va cho rang: Ty = Ti - T, ,
ta c6 bi€u thitc :

T,
- Gu — CH
Gk . C&

4

Biéu thifc nay diing cho trudng hgp trao ddi nhiét két thic cho liéu mong cling nhu
lidu cuc 16n. Biéu thiic d6 thi€t 1ap m&i quan hé giifta cdc dic tinh clia dong khi vali¢u, tinh
din nhiét cia liéu va khi, van t&c di chuyén cta liéu, cudng do trao dGi nhiét va nhiét do
ctia liéu va khi trong viing nung.

2.2. Céc qui luit dic trung trong viing nung liéu:
Trong viing nung (than 10) nhiét cdn thiét dé nung kim loai dén nhiét do néng chdy
dugc xdc dinh bing biéu thifc :

Qi =Gy [GY/ (Tae — To) +R] (5)
Nhiét ctia sdn phdm chuyén héa khi d6t dugc dua vao viing ndy, ngoai ra con co
nhiét dot hé&t khi dot du va nhiét bic xa ctia kim loai 16ng, nhiét cia Plasma ving nong

chdy.

op 02.¢2 0
T4H o Tqru: TQH 90 T‘nu v

Qi = Gylk+ Mg’ + (6)
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Nhiét can nang nhiét do cia kim loai 16ng trong viing nung :
Qz = Qu - Cu (T = The) (7

Pua vao ving nay thém nhiét vi gidm th& Anod; d&i luvu khi néng va bic xa tir dong
plasma.

0,.0 _
Q2l=UA-IA+QKkl+—T4 : }4 ~ 7 (8)
pl — kil

Tinh cd viing nung va ting nhiét kim loai 18ng trong 10 ditng Plasma c6 bi€u thiic sau:
Q= G+ M@’ +01.91/ (Tu* - Toc') + 62. 9of (Tor* = Tu )
+03.03/ (Ter* = The) +G* + Usen alben A - ZQm 9)

Gi, G - Tiéu hao khdi lugng liéu va kim loai twong 1tng.

Ci, Ca - Nhiétdung cia liéu va kim loai.

The, Tia - Nhi€t d6 néng chdy clia liéu va nhiét do cda kim loai 1dng.
;i - Nhiét d6 ban diu cia liéu.

R - An nhiét néng chdy ciia liéu.

Gy - Tiéu hao kh&i lugng khi.

I - Entanpi sdn phdm chuyén héa.

Q° - Nhiét ludng ctia khi dét.

M - Nhiét sinh ra do d6t hét sin phdm chuyén héa khi dot du.

01,602,063 - Céc hé sd bic xa qui ddi.
¢1,92,903 - Hé s0 gbc.

Tpl - Nhiét do ctia dong plasma.

20 - Mit mét qua khi thai, tudng 10 v.v..

Ua - Gidm dp anot,

Ia - Ddng dién hd quang.

QX - Nhiét d&i luu truyén tir khi dén kim loai.

Cong thifc (9) cho phép thiét 1ip cin bing nhiét cho 10 ditng Plasma va xdc dinh ché
dd nhiét can thiét ti vu cho 10,

3. THAO LUAN KET QUA THUC NGHIEM VA PE XUAT CAC PHUONG AN CONG
NGHE:

Trén thi€t bj thi nghiém (H1) da nghi€n cttu cdc dic trung phin bd nhiét do theo
chiéu cao cia thdn 10, xdc dinh nidng suit va tiéu hao dién ndng, cho phép dianh gid hiéu
qua ctia qu4 trinh. P4c trung thay d8i nhiét do theo chiéu cao dugce thé hién & H2. Nhiét do
ctia san phdm chdy khi ty nhién sau khi ra khéi Plasmatron gidm theo chiéu cao cia 1o. O
viing cip khong khi d€ dot sin phdm chdy chua hét nhiét d6 lai tang 1&n. Khi 1&n cao trong
viing li¢u lanh nhi€t d6 cda né gidm ddn va ra khéi 16 con 500°C. Phan tich s3 liéu cho
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thay theo chiéu cao ctia 10 ¢6 2 viing nhiét d§ cao cla khi thdi. P6 1a phin dudi cla 10 noi
1dp dat plasmatron va vi tri cap khong khi d€ d6t chdy hoan todn sdn phdm chdy du.
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H2. Sy thay d6i nhiét d khi 16 theo chiéu cao thin 16 diing

K&t qua nghién cifu cdc qud trinh nhiét trong 10 ding plasma chi ra riing, vdi cong
sudt chung clia plasmatron 12 90 KW trong viing nung va néng chdy liéu tiéu hao hét 77
KW, phin cong suit con lai tiéu hao cho viéc ning nhiét kim loai 16ng. 6] day vdi cong suit
77 KW trong viing néng chdy liéu, cdng sudt sinh ra trong plasmatron khi dét chdy khong
hoan toan khi ty nhién véi hé s6 tiéu hao khong khi 1a 0,5 chi€m 43 KW. V4i cong suit
chung 90 KW, ning suit 10 12 100 Kg/h, tiéu hao don vi ning lugng dién cho cd chu trinh
luyén 12 0,9 KWh/ Kg. V@i cdc 10 qui md cdng nghiép ning suit cao, tiéu hao don vi ning
lugng dién s& nhd hon rat nhiéu.

K&t qud nghién cifu cho thdy tinh hdp 1y vé cong nghé va kinh t& khi ché€ tao hgp kim
dic tir liéu rdi trong 10 ding plasma. Trén cd sd cdc nghién citu vé nhiét va dit trung cia
qué trinh luyén kim trong 16 ding plasma di dé xuit ra cdc phudng 4n c6ng nghé va két ciu
10:

Theo phudng dn 1 (H3) qué trinh ndu luyén ti€n hanh trong méi trudng khi trd bdi
Plasmatron cyc thuén dugc 1dp dat & phan dudi clia 16 ding. N6 cho phép ti€n hanh cuding
h6a qué trinh nung kim loai 16ng trong budng chia, tinh luyén kim loai bing dong plasma va
1am chay liéu véi tdc do 16n.

Theo phudng 4n 2 (H4) qui trinh cdng nghé hoan thién hon, su nung néng va 1am
chdy liéu dugc thuc hién bdi nhiét chdy khi dot ty nhién trong cdc plasmatron tudng tdc gidn
ti€p, coOn ning nhiét va tinh luyén kim loai 16ng trong budng chita dugc thuc hién bdi
plasmatron cuc thudn. Sd dd nay rat hidu qué theo quan diém cong nghé.
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H3: Lo diftng plasma
1. Khung d3 10. Budng chita liéu
2. Mdng rét 11. Cd cdu chuyén dong cip liéu rdi
3. Dét 12. Thiét bi cdp liéu roi

4. Plasmatron

5. Plasmatron

6. Cd cdu chuyén dong Plasmatron
7. Cap khi gidm nhiét d khi thai
8. Thiét bi ddy liéu

9. Thi€t bi nap liéu

13.
14.
15.
16.
18.

Ong dén khi thai

Thén 16 ditng

Cap khi d€ d6t nguyén lidu du
Budng nung kim loai 16ng
Plasmatron

Anod
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H4: Lo ding plasma

1. Anod

2. Plasmatron hd quang

3. Thiét bi ddy liéu

4. Thi€t bi nap lidu

5. Budng chifa liéu

6. Cd ciu chuyén dong cap liéu rdi

7. Méng cap dién

8. Ong thoat khi thai

9. Than 1o

10. Plasmatron gidn tiép

11. Budng ning nhiét kim loai 16ng
12. Khung dd
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STUDY OF HEAT PROCESSES AND SUGGESTION FOR THE OPTION OF
RECYCLING WASTE METALS IN THE VERTICAL FURNACE PLASMA

Kochiakop V.N, Luu Phudng Minh, Lé Vin Li
(Received 08 February 2002, Revised 14 March 2002)

ABSTRACT: The study of heat process in the vertical furnace Plasma is to study the
temperature distribution according to the height of the furnace. In the vertical furnace
Plasma at the furnace heart, in order to get high gas energy transforming, people utilize the
one way photoelectric Plasmatron in which the loss of energy due to incomplete gas
combustion will be compensated by the energy generated by Plasmatron.

In the industry of cast production, the electric sensitive oven has the strong point of energy
concentration, the heat and pressure of which can be adjusted easily during the process of
metallurgy. The metal liquid is evenly mixed, guaranteeing uniform temperature and
chemical elements, the output is high.

At present, this kind of furnace is being developed by means of adding Plasmatron in using
the absolute heat source of Plasma to enhance metallurgy process at early stage when metal
liquid is not yet present in the sensitive oven.
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