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PUC TRUC CAN GANG CAU

Lwong Thi Thu Giang
Khoa Cd khi, Truéng Pai hoc Bach Khoa - PHQG-HCM
(Bai nhdn ngay 02 thdng 7 ndm 2003)

'TOM TAT: Trong bai nay tdc gid dé cdp dén cong nghé diic truc cdn bdng gang cdu.
Truc cdn gang cdu dugc sit dung réng rdi trong sdn xudt cdn. Truc cdn yéu cdu k§ thudt sdn
xudt rdt nghiém ngat. Tdc gid da chon thanh phdn hod hoc ciia truc cdn bling gang cdu, néu
ra cong nghé ndu luyén va diic truc cdn gang cdu.

L. D4t van dé.
Truc c4n va cdc yéu cau k¥ thuit doi véi truc can:

Truc cén c6 nhiéu loai, v6i sdn lugng thép x4y dung dugc sdn xuit hién nay & nudc
ta khodng trén mdt triéu tdn/nim va ndm sau tdng hon nam trude khodng 10 — 20% thi yéu
cau khéi lugng truc cdn 1a rdt 16n. Ching loai truc cdn phu thudc vao loai sdn phim cdn
(truc cdn hinh, truc cdn tAm, truc cdn &ng; truc cdn thd, truc cdn tinh), phy thude vao nhiét
do phdi dem cdn chia ra hai loai truc cdn 1a: truc cdn néng, truc cdn ngudi; phu thude vao
vat liéu ch€ tao truc cdn gdm: truc cdn bang thép, truc cdn bang gang, truc cdn bing gang
cau...

Tuy thudc vio loai hinh sin phdm cdn, vio nhiét d6, vao vat lidu ché tao truc cdn ma
¢6 nhitng yéu cdu nghiém ngit ddi vdi ting loai truc cdn. Thi du: truc cdn thé thi yéu ciu cd
bén 1a dd bén cla truc cdn, dd chiu luc va dip 16n; truc cdn tinh thi lai yéu ciu do citng cao
va khd ndng chiu mai mon t6t d&€ ddm bdo dd chinh x4c cla sdn phdm va tudi tho cla truc
can. Truc cdn c6 thé ché& tao bing nhiéu vt liéu khdc nhau sao cho ddp ng dudc cic yéu
cau clia cong nghé cin, déng thdi c¢6 hiéu qud kinh t&€ cao. Truc cdn cé thé ché tao bing
thép, thép hop kim, bing gang, gang hgp kim, gang ciu v.v..

Truc cén gang ciu dugc st dung khd rdng rdi trong cdc mdy cdn thd dudng kinh nhd
(c8 dudi 800 mm), trong cdc mdy cdn trung cia dan cdn hinh ¢d trung, ¢8 nhd va trong cdc
méy cdn tinh. S3 di truc cdn gang cdu dudc st dung rong rii nhu vay vi gang ciu ddp @ng
dugc yéu ciu do bén cao, do citng bé mit truc cdn khd t6t va dd chiu mai mon cao.

Yéu cidu co bdn ddi véi phéi diic truc cdn gang cau:

- Phdi ddm béo truc cdn ¢ dd bén cao dé chiu duge lyc cdn rat 16n va nhiéu khi Juc

can nay lai tdc dung va dép 1€n truc cén.

- Trong nhiéu trudng hdp truc cdn phai chiu nhiét d6 cao.

- Truc cdn phdi ¢6 tinh chiu mai mon va do cing bé mit cao d€ ddm bio tudi tho clia

truc cdn va do chinh xdc cda sdn phdm cédn.

- Ngoai ra truc cdn cdn phdi ddp dng dugc mdt s6 yéu ciu khdc nhw ddm bdo chat

lugng bé mit sdn phdm cdn duge dep, ddm bdo qué trinh cdn vao v.v...

DE dang nhén thdy cdc yéu cdu k§ thuat nhi€u mit nhu viy khé c6 thé lya chon cho
chiing thé hién ddng thdi trong mdt truc cdn, ma chi ¢6 thé xét sy wu tién cho yéu cdu nio
cin thi€t nhat cia mdt cong nghé cdn cy thé ma théi. Hon nifa, trong phin 16n céc trudng
hgp ddi hdi truc cdn phdi ¢ d6 ciing cao trén bé mit thin truc, nhung lai phai c6 d6 dai va
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dap t6t & 16i truc va & cdc ddu ndi truc, nghia 12 phdi lam sao trong cling mot phoéi ddc truc
cdn ma & nhitng vi tri khdc nhau cia phdi diic lai ¢6 cd 1y tinh khdc nhau hay néi cdch khdc
12 & nhitng vi tri khdc nhau thi cau tric kim loai khdc nhau. Trong bai bdo nay tdc gid chon
thanh phdn hod hoc cla truc cdn gang cdu, néu ra cong nghé nau luyén va dic phdi truc cdn
gang cdu, cAu héa biing Mg kim loai trong thiing kin.

I1. Vat liéu va phudng pbdp thuc nghiém.
2.1. Thanh phin ho4 hoc cia kim loai phéi diic truc cdn gang cau:

Cd 1y tinh clia phdi dic truc cdn phy thude vao cau tric clia kim loai. D6 cifng HB ciia
mdt s8 cau tric kim loai truc cdn nhu sau:

- Grafit HB =3-5

- Cementit Fe;C HB = 800-1000
- Ferrit HB = 80-100

- Austenit HB = 180-200
- Mactenxit HB = 600-800
- Beinit, peclit HB = 450-500

- H8n hop co hoc cementit va ferrit  HB = 300-450

Nhitng y&u t5 chinh 4nh hudng dén sy hinh thanh cdu tric cla kim loai truc cdn 12
thanh hod hoc ctia kim loai va t6¢ d6 1lam ngudi ctia kim loai khi diec:

1) Cacbon: Cacbon trong hdn hgp sit-cacbon néng chdy ton tai & thé tr do (grafit) khi
lam ngudi chdm. Céc cdu ti Cr, Mn, S, Mo thém vao trong kim loai 16ng din d&n viéc hinh
thanh cementit, Con su ¢ mat clia Al, Ni va Silai din d&n sy hinh thanh grafit. Loi dung
khé ning tao thanh cementit hodc grafit khi 1am ngudi vét dic vdi nhitng t8c dd khdc nhau,
ngudi ta diéu khién qué trinh dic d€ nhén dugc nhitng t8 chitc kim loai vét dic (trong trudng
hop nay 1a phéi ddc truc cdn) khdc nhau v6i nhitng cd 1y tinh khéc nhau; thAm chi c6 thé
nhan dugc c4u tric kim loai khdc nhau & nhitng vi tri khdc nhau ciia mét phoi truc cén dic.
Trong thic & thic nghiém clia ching toi cho thdy ring khi thanh phin C trong kim loai truc
cdn dic 3.8% ddi v6i truc cdn $250 mm c6 thé nhdn duge do cing 16p bé mit 18p truc cdn
70-72 don vi theo Sor.

_ Ting %C > 3.8 % va ting t6c d6 1am ngudi khi dic truc cén trong di€u kién sdn Xuit
thue t& khong dua dén k&t qui ting d§ cifng clia truc cdn. Mudn tiép tuc ting dd cing 1én
nita phdi ding phuong phdp hdp kim hod.

2) Silic (Si): Silic 1am cudng hod qud trinh hinh thanh grafit trong gang néng chdy khi
1am ngudi nhanh ciing nhu khi 1am ngudi chdm. Khi dic gang bi&n tring, ding Si diéu tiét
d6 ddy clia 16p bién tring. Thyc t€ cho thdy thay d6i 0.4%Si, 1am cho bé day 16p bién tring
thay ddi 1 mm. D6 ciing clia HB gidm di khi lugng Si trong kim loai tang I&n.

3) Mangan (Mn): Anh hudng clia Mn d&€n qud trinh nfu luyén va ddc chi y&u 1a tic
dung khit luu huynh (S) va tic dung oxy hod gitip tdch cdc chdt bdn phi kim loai ra khéi
gang. Thuding thi Mn c6 trong kim loai truc cdn khodng 0.3-0.7% thy thude vao ludng S.

4) Photpho (P): P trong kim loai néng chdy s& tao ra hgp chat ciing tinh FesC - FesP,
nhitng cing tinh nay s& xam nhép vao t3 chifc dang nhdnh ciy hodc trén ranh gidi cdc hat
austenit, c6 thé tao ra vé&t niit va do don cda truc can.

5) Luu huynh (S): Trong niu luyén gang thép dé& ddc truc cdn, S 14 chat cé hai, cho nén
khi dua nguyén liéu vio mé nau thudng thi phai c6 bién phdp khdng ché S < 0.12- 0.18%. S
¢6 téc dung v6i Mn, Mg va Oy tao thanh hén hgp khé néng chdy, thudng 1a khong di vao xi
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ma ngudi nhanh khi rét vao khudn va trd thanh nhitng hgp chdt phi kim loai trén b& mat truc
cdn, Khi ddc truc cdn gang cau S khong duge vugt qua 0.05%.

6) Crom (Cr): Cr bdn chat 1a mét trong nhitng chit tao cacbit. Thudng thi d6i véi truc
cdn gang thanh phan Cr = 0.15- 1.5%, trong trudng hgp dic biét ciing khong 16n hon 18%.
Trong kim loai chdy 16ng d€ dic truc cdn, Cr tao ra cacbit bén viing, 1am ting do cing va bé
day 16p bi€n tring, dng thdi lam ting do su (vdo tam truc) 16p chuyén tiép nén 1am gidm
dd bén va dd bén nhiét cia truc cdn.

Trong truc cdn gang cau hugng Cr < 0.4%, d6 1a vi thong thudng trong cdu hod ngudi ta
ding Mg va hgp kim trung gian Mg, ma Mg lam cudng hod qud trinh tao cacbit bén cda Cr.

7) Niken (Ni): Ni ¢6 khd nang hoa tan vao trong gang 16ng khéng c6 gidi han din dén
d6 bén va do ch6ng mai mon cao ciia truc cdn. Nhung mit khéc, trong dung dich néng chiy
Ni 1a chat tao ra grafit, cho nén phai c&n thin khi ding Ni. Khi ham Iuong Ni > 3.4- 3.6% d&i
v@i truc cdn nhé thi Ni ¢6 tdc dung lam ting dd ciing clia gang va c6 thé dat d&€n 68-88 don
vi theo Sor. Ni khi diing chung v6i Cr 1am gidm bt dnh hudng tao cacbit clia Cr va lam ting
dd bén cho truc cédn.

8) Mblipden (Mo): Mo 1& chét tao ra cacbit, tuy nhién chi phat hién 6 khi Mo > 0.6%.
Khi Mo < 0.6% s& tao ra mdt t8 chdc hat min & cdc phan clia truc cdn. N€u Mo < 0.25% thi
khong dem lai hiéu qud cai thig¢n chat lugng truc cdn. Chon ding t 1& thanh phin Mo trong
nhitng trudng hop cu thé thi ¢6 khd ning ning cao d6 chiu mai mon, chiu nhiét va do bén
truc cdn.

9) Manhé (Mg): Thudng sit dung Mg kim loai ho#ic hgp kim Mg d€ cdu hod gang xdm
va nhén dugc gang cau. Trong mé gang néng chdy, Mg déng vai trd khit Ivu huynh, 0xy hod,
tao cacbit va cdi chinh 1a Mg lam thay ddi hinh dang ciia grafit, lam cho grafit k&t tinh dugi
dang hinh cdu. P& ddm bdo cdu hod t6t thi Mg du sau khi khit S va khi¥ oxy phai c6 gié trj >
0.03%. Trong qud trinh dua Mg vao, kim loai 16ng bi ha nhiét d6 khodng 100°C va do d6
nhitng hgp chat phi kim loai khong kip ndi 1&n va khi dic trén bé mit truc c4n c¢6 nhitng d6m
den va chinh diéu nay budc phdi sit dung phé& liéu ban ddu dugc chon loc t6t nhat va mé lidu
ding phdn 16n 12 nhitng truc cdn gang cdu c6 thanh S < 0.02%.

Béng 1.Thanh phén hod hoc cd bdn clia mdt s6 truc cdn gang ciu:

Loai gang Thanh phin hod hoc %

ciu C Si Mn Ni P< S< Cr
Gang cau |3.1-3.3 |08-1.0 [0.4-0.7 |1.2-2.0 |0.33 0.02 -
thudng
(khdng hgp
kim hod)
Gang ciu|3.5-3.8 |1.6-1.8 [0.5-06 |0.4-08 |03 0.02 0.2-0.5
hgp  kim '
Cr-Ni
Gang ciu|3.0-3.5 |04-07 |05-08 |- 0.3 0.02 12-18
hgp kim Cr
cao

Trén thyc t€, tdc gid bai vi€t nay di theo dbi qud trinh ndu luyén va ddc rét truc cdn
gang ciu ding cho dan cdn hinh ¢8 nhd vdi dudng kinh thd cda thin truc can c8 300 véi
thanh phin hod hoc gang 18ng nhu sau:

Béng 2. Thanh phin hod hoc clia gang 18ng thu dugc:
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Thanh phan hod hoc %

Gang C Mn Si Cr Ni P S<
cdu hgp|3.0-3.6 |03-05 |1.7-20 |0.2-05 0.5-09 030 0.03
kim Cr-
Ni

Va k&t qua cdu hod dat dugc 60-70% trd 1€n.

2.2. Cong nghé ndu luyén va dic rét.

2.2.1. Céin off vio inanh phén hod hoc ciia vat dic tryc cdn ma tinh ra phdi li¢u mé
nau. Bao gbm:

- Gang thdi mdi.

- Gang hdi 10 bao gdm tryc cdn gang hoi 10, bloc mdy, gang xdm thuSng Cr thip (<
0.3%).

- Thép vun c6 chit lugng tot.

- Pién cyc vun d& ting thanh phin C.

- Mg ding d€ ciu hod.

- Céc loai pherd dung d€ ddm bao thanh phin hod hoc clia vét dic truc cdn.

Thanh phdn cia mé liéu dudc tinh todn c6 luu y dén sy chdy hao cda cdc cau ti¥ trong
qud trinh ndu luyén.

Thudng thi t8ng khoi lugng nap 10 bang 1.3+1.4 téng khai lugng phoi dic.

Pé ting cacbon trong qud trinh n&u luyén phai 16t 16p than & ddy 16 trude khi chit liéu
mé n&u vao 10. Chét lugng vat ddc truc cdn phu thude it nhiéu vao thanh phan va mic do
sach cia mé ligu. Cin luu ¥ réing chdt lugng vat dic truc cén ¢6 &n dinh hay khong chi y€u
14 do chat lugng phoi lidu quyét dinh. Cong phu ciia viéc chon va xtr 1y liéu trude khi dua
vio 1o dugc bl ddp biing chat lugng truc cén, van d& & day la phdi bi€t tuong ddi chinh xdc
thanh phdn ciia mé liéu (nghia 1a cia cdc nguyén liu dua vao).

2.2.2. Qud trinh niu luyén.

Trong thic t& tic gid da theo ddi qué trinh néu luyén phoi truc cdn ¢300 trong 10 dién
hé quang basic 1.5 tdn theo ch€ do kidm véi do kiém cua xi=2.8-3.0.

Diing v6i nung, huynh thach, sa mét, dat dén va than bot dé tao xi, t6ng khoi lugng
chat tao xi ~ 3% khdi lugng kim loai 16ng, trong do kh6i lugng titng loai chat tao xi dudce skt
dung nhu sau:

- V6i nung: 60 kg/ tdn gang 1éng.

- P4t den: 10 kg/ tAn gang 16ng.

- Huynh thach : 15 kg/ tdn gang 14ng.

Thdi gian ndu luyén cho mot mé 10 (2000-2600 kg) khong 1au hon 4 gid (trong do6
thdi gian ndu chdy tir 2-2.5 gid, thdi gian tinh luyén tir 1-1.5 gi0). '

Sau khi nap lidu va thong dién nau chdy dat nhigt do 2 1320°C thi cao sach xi diu
(thdi k¥ nay khodng > 2 gid dé C c6 thdi gian thdm t6t vao gang 18ng). Sau d6 tao xi mdi,
khuiy ddo gang 18ng that dong déu, tao xi that tring x6p, 14y miu cuc ¢ 40x80 mm trong
khudn gach dng va dua di kiém tra ham lugng C, Mn, Si, Cr va S. Miic mau § gifta 3 cay
dién cuc va & db sdu 120-150 mm dudi miat gang 18ng. Tron voi ciing than bt véi Cal,
CaF, tao xi cacbit nhe chuyén din sang xi tring x8p dé ting cudng hiéu qua khit S va khi
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khi. Ci 5-8 phiit thi khif oxy cho gang 18ng 1 1an theo phuong phdp khuéch tan bing than bt
rai trén mat xi.

Sau khi ¢6 k&t qud v& thanh phdn hod hoc thi diéu chinh lai cho dat thanh phin ho4
hoc cilia truc gang thanh pham mdi dudc ra 1.

D€ ki€m tra chdt lugng gang 18ng thi ding miu ném. Miu ném ding chi yéu dé
phédn dodn % Si clia gang 16ng trudc khi bién tinh. Ngudi ta rét gang 1éng c6 t°~ 1350°C vio
khudén mau ném, sau dé dd khuon, dé ngudi trong khdng khi dén t° ~ 720-730°C va nhiing
vao nudc lanh sau d6 sdy khd va xem db bién tring,

Néu chat lugng mau ném chua dat ma cin diéu chinh bing thép vun, FeMn, FeSi,
FeCr... cho gang thi sau khi di€u chinh lai phai thi¥ lai miu cuc va miu ném trudc khi ra gang
va bi€n tinh gang 16ng.

2.2.3. Bié¢n tinh gang 16ng (cdu hod).

C6 nhiéu phuong phap ciu hod va ty thudc vao viéc sit dung cha't gi d€ cdu hod, ma
cong nghé cau hod ¢6 khdc nhau. Nhung néi chung 12 1am thé& nao dé chat ciu hod khdng bi
chdy hao nhi€u khi dwa vao gang 16ng néng chdy. Trong nghién citu nay ching t6i da st
dung Manhé kim loai lam chét cdu hod va qud trinh dudc tién hanh trong thing chifa nude
gang 18ng kin.

Manhé kim loai dugc cdtra thanh tirng mi€ng nhd kich thude r 50-100 mm (ty theo
khdi Iwgng gang 16ng). Mg dudce dung trong mdt ro bing thép ma & thanh bén ¢6 céc 15. Ro
dugc gdn vao thanh treo vdi cd ciu gid gif (xem hinh 1). Khéi lugng Mg kim loai duge xdc
dinh bing khoi lugng gang 16ng trong thing chita va tily vao lugng S ¢6 trong gang 18ng vi
mdt phin lugng Mg tiéu hao cho viéc khit S d€ sao cho sau khi khit S xong, lugng Mg du
trong gang 16ng con lai < 0.03%.

Thi€t bi dung d€ bi€n tinh dugc mo t4 bing hinh v& sg dd nguyén 1y nhu hinh 1: kim
loai 16ng 1 dugc chita trong thang ciu hod 2. Ro dyng Mg kim loai 3 dugc ché tao ding nhu
yéu cdu ndi lién v6i mot doi trong 5 nhd cdu néi 4, muc dich clia ddi trong 12 d€ cho ro chita
Mg khong thé ndi 1én trén bé mat gang 18ng. Cum chi tiét ro 3, ciu ndi 4, di trong 5 va ndp
ddy 8 dugc 1dp ghép sin va dugc cdu truc dua t6i dia diém tap k&t ciia thing cdu hos 2 dé
lap ghép vao thung dy bing cdc bd m4 kep 6 thao tdc nhanh sao cho ro chita Mg treo 10 liing
trén mét thodng cua gang 10ng. Ro chita Mg treo ma khong 1di vao thing gang 18ng 1a nho
ch6t hinh thang 7 va thanh kéo 9 d& trén mot ndp d3 10 niim trén nip day 8.Sau khi cdc ma
kep 6 da kep xong, thi theo hi€u 1énh cdng nhin thao tdc rit cht 7 nhd thanh kéo 9 cho ro
chita Mg bi nhin chim trong gang 16ng va qué trinh cdu hod x3y ra. Cho dén khi qué trinh
bi€n tinh két thic (nh4n bi&t duge khi dd hét cdc tiéng ldch tdch nhd chda trong thung gang
16ng) thi thdo cdc md kep 6, thido b gid d3 ro va ndp ddy 8 rdi dua thiing gang 18ng da bién
tinh di r6t vao khudn sau khi da 18y cdc miu thi.

Nhu da néi § trén, & sd d6 m6 t trén ddy qud trinh cdu hod xdy ra trong thiing kin va
v6i dp sudt dudng (c3 6-10 at), diéu d6 lam gidm ddng k€ lugng Mg st dung vi v& nguyén
tdc qud trinh chdy hao Mg trén bé mit gang 1dng khéng x4y ra.

Nudc gang 18ng sau khi ra 10 phai dat nhiét d6 1410-1420°C. Thai gian tit khi ra 1o
cho d€n khi bién tinh xong 13 1 phiit, nhv viy nhiét d6 cdu ho4 13 1390 -1400°C.

Gang 18ng sau khi bi€n tinh xong dugc r6t ra thiing rét da chudn bi s&n va cio that
sach xi, 1y mAu cyc ¢40x30 mm d€ ki€m tra thanh hod hoc mot 1in ni¥a (sau khi cdu hod).
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Hinh 1. S¢ d6 nguyén Iy thi€t bi cAu hod

2.2.4. Rét kim loai vao khudn.

Qu4 trinh r6t gang da cdu hod vao khudn rdt quy€t dinh dén chat lugng cia tryc can.
Céc thong s nhiét d6 6t va thdi gian 16t 12 nhitng thong sd quan trong nhat clia qua
trinh rét. Thue ti&n chi ra riing nhiét d6 rét cang cao qué trinh rét cang t6t, chi gidi
han bdi do chiu dung ctia khudn ma thdi. DSi véi Kokil (khudn bing kim loai dé diic
truc c4n) thi trong qué trinh chu&n bi khu6n khi ndo bé mit 1am viéc ciia Kokil ciing
dude son phid mdt 16p son chiu nhiét va 16p cdch nhiét. Nhung khi nhiét do gang long
qud cao van c6 thé x4y ra hién tuong “dinh” truc cdn da duge hinh thanh vao khudn
Kokil. Nhiét r6t vao khudn déi véi gang cAu va dudng kinh phdi tryc cdn cd ¢300
khodng 1260-1280°C, bing VIL1 trang192[4]. Thdi gian r6t hay ti d6 suy ra toc do
r6t, khi ma céc diéu kién khdc nhu nhau, phy thudec vao kich thudc hé théng rét. Thai
gian rét c6 thé xdc dinh biing cong thifc trang 74 [4]:

1=k3™a.G

Trong d6 t: thoi gian r6t, s;

a: chiéu ddy thanh vit dic, mm;

G: kh&i lugng vat dic, kg;

K: hé s8 xdc dinh theo loai hdp kim diic. P&i v6i gang rét & nhiét dd binh
thudng k= 1.8, § nhiét dd cao k=2.0.
hodc xdc dinh theo biéu db trang 76 [4 ]. Thai gian r6t thyc t€:

- Bé&i vdi truc ¢< 340mm 12 40-60 gidy/truc.
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- P3di v6i truc g450 mm 13 120-150 gidy/truc. _

Tai nha mdy Cd khi luyén kim Bién Hoa, dé qué trinh r6t dugc lién tuc trinh dong
chdy bi dift doan, ngudi ta ding rét qua phéu c¢6 nit ddy nhu hinh 2. Phéu rét nay dugc tinh
toan dé& cé thé chita lugng kim loai 16ng bing trong lugng phéi truc cdn cdng véi ddu ngdt,
diu rét hoic it ra bing 1/2 trong lugng gang 16ng ndi trén. Tir thing rét nude gang dude rét
vao ph&u dd dugc bit 16 ddy bing nit ddy. Sau khi phéu ddy hodc gin ddy ngudi ta rit nit
day dé kim loai 1éng chdy vao khuon va 1 thdi diém d6 ci r6t bd sung kim loai 16ng cho
dén khi k&t thic qua trinh rot.
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\

—

—
p—

|
|
L

e

H
‘l
f

|

—

|

I
l
N

—

—4 _— Phiurét

|
1

1']|1‘t

et
e

r——st
e

Nuat day

Hinh 2. Phéu rét cé miit ddy

P& tranh tao ra dd ngét hodc x6p & phin ¢d truc cdn niim & phia bén trén va ciing 12
dé 16t bd sung nudc gang 16ng khi cdn thiét, sau khi rét diit 1in ddu, § ddu ngét phia trén
ngudi ta cho cha't phdt nhiét 1am cho bé mit trén cla diu ngot khong dong cing nhanh. Chat
phét nhiét ndy gdbm bot nhdm10%, bdt than cii 35%, bt samdt 25%, boxit 5%.

Khi khdi lugng gang 18ng ciia mot thiing bién tinh c6 thé cho phép rét nhidu phéi truc
cdn thi t8t nhat 12 t8 chifc ci mdi thiing rét chita lugng gang 18ng dd dé rét 2 hoic 4 phdi
truc cdn trong mdt 1in rét, sit dung chung mdt hé thdng rét cho 2 hodc 4 phdi truc cdn néi
trén.

2.2.5. Gii¥ truc can mdi rét trong khudn:

M>Bi phdn cda phdi truc cdn dugc két tinh va ngudi véi t8c dd khdc nhau (chd yé&u
gdm 2 phén: than truc va ¢§ truc) d6 1a vi khéi lugng kim loai 16ng & mdi phdn khdc nhau va
khudn dic truc cdn & mdi phan din nhiét khac nhau. Lic dau qud trinh ngudi cia kim loai
truc cdn di&n ra rit nhanh, sau d6 chim din va rdi nhiét do dugc can bing tai moi diém.
LAy phdi tryc cdn ra khdi khudén sdm cé thé gay ra Wng sudt bén trong va nitt. Thuc t& cho
thay c¢6 thé 1dy phdi truc cdn ra khdi khudn khi bé mat phan khudn than truc cén c6 nhiét dd
khodng 100-150°C.

D6i v6i v6i truc cdn hinh ¢8 nhd < 3 tdn thi thdi gian gilt vat dic tit khi rét d&€n khi
mang c& kokil va ph6i truc cdn di chd khdc 12 > 2 gig; con thdi gian gilf phdi truc can tir khi
r6t dén khi dd khuén t6i thiéu 12 12 gid .
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II1. K&t qua nghién cifu va ban ludn.

Qua qué trinh k&t hgp nghién ctu vdi nha mdy mot s6 mé nau va bi€n tinh dé€ dic
phdi truc cdn gang cdu, thanh phan héa hoc dat dugc trong pham vi cho phép nhut bang 2
phdn 2.1 da néu. T8 chiic gang cau sau khi soi kim tuong dat duge nhu hinh 3, mc do cdu
héa dat 60- 70%. Hinh 3 trinh bay t6 chifc gang cdu nhin dugc bing thuc nghiém.

Hinh 3. T§ chifc gang cAu nhén dwgc bing thuc nghiém.
Cédc sdn phidm trén di dugc s dung trong san xuit cdn. Theo sy diéu tra sd bd, tudi
tho cdia truc cdn cé thé dat tir 2- 4 thdng, cd biét c6 truc sit dung dude dén 6 thang so vdi truc
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ngoai nhép 14 tif 4- 8 thang, nhw vdy nhiing truc nay di thay th€ mdt phin truc ngoai nhép,
tuy tudi tho chua biing nhung gid thanh ré hon nhiéu. Dang hdng chii y&€u 1a nit gy ¢4 truc,
chi€ém dén 60%, con lai 12 18 hinh bi mai mon, tré¢ rd bé mit, ran miit bé mit... Piéu nay cho
thdy riing nguyén nhin cia cdc khuyé&t tit ¢6 thé do viéc khdng ché thanh phin hod hoc &
mé liéu ddu vao chua that nghiém ngit, dic biét 1a ham lugng cda S, tuy nhién diéu nay c6
thé khic phuc dugc do nha mdy di dugc trang bi mdy phén tich nhanh biing quang phd hién
dai do Pifc sdn suat, van dé con lai 12 phdi khong ch& nghiém ngit ché do cdng nghé cau
héa nhu: loai va ludng chi't bién tinh, phucng phédp bi€n tinh, thiét bi bién tinh, thao tic bién
tinh, nhiét d6 va thdi gian bi€n tinh, t6c d6 r6t, thdi gian gilt truc cin trong khudn, ch& d6
nhiét luyén, thanh day clia vat dic..trong d6 truc cdn thudc vao loai vat dic thanh day, chat
lugng cdu héa & tim va bé mit can duge nghién ciu k§ cang hon.

IV. K&t luan.

Gang ciu 1a loai vat liéu c6é nhitng wu di€m cla gang xdm va thép dic, hién nay né
dugc st dung rong rai trén th€ gidi d€ ché tao rdt nhiéu chi ti€t thay th€ cho gang déo va
thép dic trong nhi€u linh vyc cdng nghiép khédc nhau trong d6 c¢6 truc cdn cho nginh cin
thép. 3 nudc ta mot s6 nha may nhu : Nha may Cd khi Luyén kim Thai Nguyén, Nha may
Cd khi Luyén kim Bién Hoa, Nha mdy Cd khi Ha Noi..dd sdn xudt ra truc cdn bang thép ,
gang hdp kim, gang cau, trong d6 truc cdn gang cdu rdt dugc chd ¥ vi tinh wu viét cia né
nhung do yéu cdu nghiém ngit trong cong nghé eh€ tao dé€ c¢6 dugce chdt lugng cdu héa cao
va 8n dinh né nén yéu cau phai ¢é sy dau wr nghién citu va thyc nghiém. Nhitng nghién citu
cia chiing ti cling nham muc dich nay.

THE CASTING OF DUCTILE - IRON ROLLS

Luong Thi Thu Giang

ABSTRACT: A study of casting technology of the Ductile — Iron rolls has been carried
out. The ductile — Iron rolls used widely in rolling industry require very high standard of
producing technology. The author choose chemical compositions of the rolls, determine the
metallurgy process and the casting technology of the Ductile — Iron rolls.
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