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CHUONG |
CONG NGHE PUC TRONG KHUON CAT

I. VAI TRO QUAN TRONG CUA KHUON CAT

Phuong phap tao hinh bing cach diic trong khuén c4t 13 mét
phuong phap da xudt hién tir lau, nhung cho t6i ngay nay, cong
ngh¢ nay vin con chiém vi tri quan trong trong ky nghé dic.
Khodng 90% sin lugng vat ddc trén thé gi6i dugc sdn xudt biing
khuén cit, phin con lai do khudn kim loai va cac dang dac dic
biét khéc. Khudn cat dugc st dung nhigu vi d& ché tao, ré, von diu
tu it. Hon ndta, phueng phap dic bing khuén cit c6 thé ding dé
duc vt nhé tir 10g cho dén vat Ion 6 khéi lugng hang trim tin,
¢ thé ding dic bat ky hop kim nio nhu: thép, gang, dong, hgp
kim nhém, hgp kim niken, magié,...

Trudc kia, khi ky thudt dic trong khudn cit con han ché&

(khudn théng thudng la loai khuén dat sét, lam bing tay) din dén
ning suit khong cao, vat dic kém chinh xic. Mugn d6 chinh xac



cao hon phdi gia cong co thém lam ting thém cong, ting gia
thanh. Nhung nhiing nim gan diy, nhd st dung cac hén hgp cét
¢6 thanh phin va tinh chit méi, nhd ddy manh co khi héa va ty
dong héa san xuit dic nén ning suit ddc ting nhiéu chét lugng
vit diic cling duge cdi thién, d9 chinh xac cao hon. bic trong
khuén cat lam trén may nhét 14 nhing may ép ap lyc cao da cb
thé canh tranh c3 véi mét s6 phuong phap ddic dic biét vé do
chinh x4c va d6 nhdn bé mat vat dic.

Hién nay, nhd st dung cic hdn hgp cit ¢6 thanh phan va
tinh chat méi, nhé ddy manh co khi héa va ty déng héa sdn xuat
diic 4y, da dua phuong phap dac khuén cat van gitt vai trd quan trong.

50%

1. Khudn cat tugi; 2. Khudn cat kho; 3. Khudn cat ty déng rin;
4. Khudn kim loai; 5. Khudn dic dic biét khac

T$ 1¢ cic cdng nghé khudn trong sin xuit dic kim loai

Sau ddy, ta tham khdo mét s8 loai khuén cét:



1. Khuén tuoi

Khudn tuoi 13 logi ding hdn hop cét - d4t sét. Pay 1a dang
khudn phd bién nhédt trong sin xuft 16n. Khudn tusi khéng cin
sdy nén ré, it niic v3, khong giy nén nit nong & vit dic, d& pha
v3, chu ky sdn xust ng¥n, d& co khi héa d€ dat ning suit cao.
Nhiung do nhitu 4m, d6 bén thdp, nhat 13 46 ben & be mit nén khi
dic vt 16n dé gay rd khi, v8 cat, bién dang kich thudc vt dac lam
ting d¢ chinh x4c, ting khéi lugng (vat dic ning thém).

Gan day nho cé cic bién phap ning cao chat lugng dat sét va
ding méy 1am khuén &p Itc cao nén di han ché€ dugc cac nhuge
diém néi trén. Ding khudn tuoi rat lgi, rudt tuoi it duge ding tdi
60000 ruft tuoi/ ngay) nhung phdi kiém tra hén hop cat chit ché
vé ¢@ hat cat, chat lugng dat sét va dg 4m.

2. Khuén khé

Khudn tuoi 12 loai ding hén hgp cat - dat sét, lam xong phai
dem sy & nhiét do khodng 150 - 400°C tir 8 dén 48 gio, dim bio
cho b& mit ¢6 16p cit da sdy kho diy trén 12mm holic khé hoan
toan cd khuon. Khuén khé bén hon ding cho vit dic 16n, kich
thudc it bién dong, chit lugng vat dic dep hon nhd ¢6 1ép son
khubn,

Khuén tuoi c6 khuyét diém la do phai siy t6n thdi gian, t6n



nhidu vét liéu nén gid thanh cao, chu ky sin xuit dai, tén nhiéu
hom khuén, khuon siy xong thudng hay c6 nit & bé mat, thém
nita do ben cao qua khi diic cling dé gy mit nong. Péi véi khudn
khd, 8 hat cat thuding cho phép to hon, khong khéng ché chit
chg, lugng dat sét nhidu hon va lugng m cho phép trong hén hop
cao han. Ciing chinh vi thé, dung khuén khé van ¢ thé gay 1o &
vit de néu chil quan khong sdy ky hoc s&y xong d€ qué lau vai
ngiy mdi rét, khuon hit 4m trd lai tao khi nhiéu.

Hién nay & cac xuéng dic cia ta thuong phdi ding khuén
khé nhidu, ké ¢a d6i véi vat dic ¢d trung binh, ¢ nhé, ty 1€ luon
tuoi trén tdng s6 khudn dic & xudng thudng khéng 16n. Mot phan
vi chiing ta chua ning cao duge chét lugng hén hgp cat lam
khuén, it chd § dén co khi héa cong vige chudn bi hon hgp céc va
ché tao khudn, mit khac, ciing do tinh hinh nguyén vit li¢u lam
khudn chua dap (ng dugc yéu cau ky thujt tién tién: cat cd cd hat
qud 16n, 44t sét phii ding nhitu do khi ning dinh két kém, ma
nhizu dat sét thi sé kém theo nhiu nudc. Trong hoan canh dé6
diing khusn kho c6 mét 16p son bén & be mit va qua sdy thi dé
dam bao chit lugng vat ddc va 8n dinh sén xuat hon.

C6 thé trong nhitng nim gin ddy, khi tién hanh vao san
xust 16n chiing ta phai phin ddu ning cao niing suit lam khudn,
do d6 phai gia ty & khudn khd, ting ty i¢ khudn tuoi d6i véi nhimng
mit hing dic ¢d nhé san lugng 16n. V61 mat hang ¢3 trung binh
8



va I6n ciing nén chuyén sang ding dang khuén cat dst sét sy be
mt hogc khudn ty dong rdn ding nhimg chét dinh khic (ximing,
thdy tinh 1éng,...) cho d¢ bén cao hon ma lai khéng cn sdy holic
chi sy trong thoi gian rdt ngén.

3. Khuén sy bé mijt

Khudn sdy bé mit c6 wvu diém 1a thdi gian siy ngfn nén c6
thé ding trong dy chuyén dic, dim bao 6 bin cao nhung ngugc
lai c6 th€ dé bj ph4 v&. Tuy vy vin cin Ivu § ring khi siy ngay
phia sau I6p cat da khé § b& mit s¢ hinh thanh viing ngung tu hoi
nudc ¢6 d6 4m cao han d9 &m trung binh cda khuén; do d6 1am
6p cat & b& mit c6 thé hat 4m trd lai d& dang. Vi the khuon s&y be
mit xong cn b8 trf rét ngay nhu thé chi cin sdy khé vai xentimet.
Vi 12 khutn sdy bé m§t nén né c6 hén hep cat gin thanh phin ciia
hén hp khuén tuoi, nhét i 4 §m phai khéng ché chiit ché. Thue
t& nhing khudn siy bé mit néu ¢é chidu séu 1p cat khé nhé hen
12mm thi cling dugc Liét vio khuén tudi.

4. Nhiing dang khuén t¢ déng rin khic

Nhitng dang khuén ty déng rin khic nhu cic loai khuén
thiy tinh 16ng - CO, khudn ximing, khudn cit din khong s&y,
khudn furan, khudn siy,... coi nhu danglkhuﬁn khd vi chua rat it
nudc (<1%). Dang khuén nay cé rat nhidu wu diém:



e B2n cao nén thinh khuén cé thé méng, co khi khong cén

hom, khéi lugng cat khuén gidm nhiéu;

¢ Han hgp cat ¢6 ¢d chiy cao nén khi ché tao gidm duge
cong dim chit c4t, ning suit lam khubn cao;

o Kich thudc chinh xac hon khudn tuoi;

o Chét lugng vit duc t6t hon: it khuy8t tat, b2 mit nhin
bong.

Tuy viy ciing c¢6 nhuge diém 12 hén hgp cat dang cho cac
dang cong nghé lam khuon nay thudng dit do gid thanh chit dinh
cao vi thudng trén xong khong thé chd doi lau, phii dem ding
ngay vi thdi gian chd dgi cho phép dii nhét tinh t lic trén xong
ti khi dem 1am khudn ngin (thdi gian nay rit quan trong, néu dé
khuén qua thdi gian nay thi hén hgp khé rdi Iam khudn sé kém
bén holc khéng dinh niia).

Trong nhitng nim gan diy, xu hudng phat trién chung 1a
ting cudng ding khudn rudt ghép tr nhidu manh nhé (khuon
méng thanh, rujt réng), ché tao biing hén hgp ty dong rin va
déng rin nhanh; khudn tuci va khudn khé ding cat, dat sét ciing
st dung rudt réng, thanh méng Iam biing hén hgp cat ty déng rin
dam bio ché tao ra vat duc chinh xic hon, dé pha v8 lam sach
nhanh hon.
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I1. NHONG HON HQP CAT CHAT LUGNG CAO

1. Hoat héa d4t sét bentdnit dé ting chat lugng

Hoat héa dat sét 1a ting tinh hoat dong, ting hiéu suit sd
dung ctia dit sét, 1am cho ting tinh déo dinh cia dat sét hon.

Trong khudn cat, loai khudn ding hén hgp cat - dat sét vin
12 phd bién nhét. Hn hop cat dat sét ré tidn, ¢6 thé ding lai nhidu

[an vi chi ¢6 mot 18p cit ngay bé mijt vat dic bi bign chit.

Trude kia, chi yéu ngudi ta ding cat thién nhién hén hop
cat do thién nhién tao thanh, trong dé lugng sét c6 thé nhidu téi
20%, cd hat cat thudng nhé min, ding dic hing nhé cho mit
nh&n dep. Cat thién nhién ngay mét it ding va cling chi st dung
cho mit hing nhé § xudng dic gang, dic hgp kim mau thi cong.
Nhigu khi ngudi ta cling ding cat thién nhién pha thém viao cat
tdng hap. '

Cat tdng hop 1a hdn hgp cat pha tron tai xudng bao gom cat
sach, d4t sét vi mét sé chit phu gia; ddm bio cho hén hgp c6 chat
lugng cao hon cat thién nhién. Cic xudng dic cé trinh d6 co khi
héa cao thudng diing cat tdng hgp cho khudn tuoi, khudn kho.
Muén néng cao chat lugng nhing loai hén hgp cat tdng hgp nay
phai chd ¥ t4i thanh phan va chit lugng nguyén 1iéu, mit khéc,
phéi coi trong khiu trén hén hop.
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e D67 vdi cdt: hang nhé ding cd hat bé 0,1-0,2mm, hang 1én
ding ¢@ hat tuong d6i to va gom nhidu ¢d khac nhau dé€ c6 hat
min nhd xen vao ké hd cda hat 16n lam cho d6 bén t6t hon, mat
vat diic nhin béng hon. Cai ¢t (hén hgp cit da qua dic) nén ding
lai d& tiét kiem nhung phai thém cit va them dat sét dé phyc hdi
chat lugng. Cat ci da qua rta cho hét bui va dit sét (cat tai sinh)
c6 thé ding thay cho cat méi, ré hon va ¢6 phén tét hon.

o D67 véi ddt sét va nudc tong hop cdt: cin ddm bdo di bén
vi di déo d€ dé 1am khudn nhung lai cAn han ché nudc (d6 4m) &
mitc thip nhét, mudn thé phii ding it dat sét v chon loai c6 chat
tugng tot. § cic nuéce tién tién, d6i voi hén hep cat khudn tudi,
chl y&u ngudi ta ding dat sét bentdnit, rat déo cho dg bén cao ma
san lugng ding chi cin it (khodng 4 - 6% khéi lugng hén hgp).

« D6 v6i chdt phu: véi hint hop cit téng hop ngudi ta rt
chii § dén chat phy, cho thém vao &€ ting d6 bén bé mit khudn
hoic han ché cac vat dic khac. Vi duy, khi dac thép thudng cho
thém dextrin (bét hd) dé thém déo va ting bén vé mit khudn tuoi;
khi dfic gang thém tdi 2% bot than (c6 chét lugng béc cao) dé lam
cho bé mit vat diic nhin dep; v6i rugt va khuén khé thém min
cua d€ ting kha ning dé pha vd, tranh nit.

G nudic ta hdn hop cat, dat sét tdng hop da duge ding 8 mot
s6 nha méy 16n nhung chat lugng con kém do:
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- Chua chu ¥ d€n k§ thuat nghién tron;

- Cat cung cdp khong diing c6 hat (thuong qua 16n), khé
ding cho khudn tusi, véi khuén khé cing phii 6 them 16p son tat
- méi han ch& dugc chay cat;

- D4t sét chat lugng kém nén lugng ding qui nhidu kém
theo nhidu nuéc dé gay nén rd khi va cac tat dic khac, do d6 it
nhi¢u ding khuén tuoi véi vt diic ¢d trung binh va o3 16n.

Riéng vé dt sét thi nhimg xuéng dic clia ta it chd ¢ dén bin
chit khoang vt cla dit sét mua vé ding. Trong lic d6 & nhidu
RuGc ngudi ta quy dinh chi ding dat sét c6 d6 dinh cao (bentétit)
d€ pha tron véi cat tao hén hap cat, dat sét ben, it nuéc; thém nia
Rgudi ta con dic bigt chi ¥ nghién citu néng cao chit lugng hdn
 hgp cat, dat sét biing cach hoat hoa dat sét va ding thém chit phu
hitu co.

¥

* D4t sét Ia mot loai khodng vat c6 dang hat nhé lugi in ti, méi
Hyt sét 1a fnét ld& cuc méng be ngang chi khodng 0,01 - 1
. micrbmet. Khi c¢6 mdc nhimg hat sét dugc mang nudc bao quanh
sé lién két v6i nhau gidng nhu nhiing t4m kinh 4p sat nhau cé
mang nudc xen gitta (bén, c6 thé trugt dich). Khai dat sét, nudc
vila déo vita dinh. Hat d4t sét vita nhé, b2 mit hat sét tich dién
cang nhiu (danh gia bing kha ning trao déi cation hap phu & bé
mjt thi dat sét cang déo dinh va khi tron véi cat sé cho d§ ben cao).
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Khi siy khé, khai dit sét mét 16p nudc bao quanh hat, co lai
vi bén hei. Nhung néu nung sdy tdi nhig¢t do cao qua (tit 400 -
700°C) dit sét mit nudc cdu tric s& bién chét, khong con khd
ning hit nudc trd lai d€ héa déo dinh.

Trong nganh dac kim loai, thudng chi y ba loai khoang sét
«<hinh sau:

s Kaolinit thudng goi 1a sét cao lanh, cé lugng alumin
(AL,03) cao, chiu néng cao, c§ hat 16n, kém dinh nén trong hén
hgp cat 1am khudn phai ding tu 10 - 20%;

e Ménmérilénit con goi 1 benténit c6 him lugng alumin
thap (khodng 20%) ¢5 hat rit nhd, khi ning trao ddi cation lai rat
16n nén c6 d9 déo dinh cao. Lugng dung trong hén hgp cat khuén
chi can 3 - 5%. Khi dung sét bentdnit ty 1& nudc/ sét thudng cao
1/1 (so v6i kaolinit chi 0,5/1) nhung do lugng sét dling it nén d¢
4m cda hdn hgp cit vin nhé hon. Bentdnit mat nuéc ciu tric &
nhiét d6 cao hon cac khoang sét khac (550 - 700°C) do d6 hén hgp

cat c6 sét bentdnit ding bén lau hon;

o [llit con goi 1& hydrémica, do mica phong hda tao nén.
Lugng alumin trong illit cing tuong déi thap. C& hat cta khodng
sét niy thudc loai trung binh. Illit khéng déo dinh 1dm, cho d6 bén
& khodng giita kaolinit va benténit.

TGt nhat 13 loai bent6nit natri (cd chita cation Na* & bé mit),
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déo dinh tdt, cho do bén cao. Nhilng khodng sét benténit chia
canxi ¢6 chdt lugng kém hon mét it. Gan diy ngudi ta thudng
diing natricacbonat Na;COs hodc cac chdt phy ¢b chita cation Na*
(vi du nudc ba gify) cho tic dung véi bentdnit canxi 1am cho dat
sét bén hon déo hon; ngudi thudng goi dé 13 bentotnit da dugc
hoat héa bing Na™.

§ nudc ta, hiu hét cic xudng diic thudng ding dit sét khai
thac tai dia phuong d8 [am khudn. Nhung d4t sét thujc ving dong
bing Bic bd chl yéu chita kaolinit; ciing ¢6 noi chifa nhiéu
khoang Illit. Vi thé hén hgp cat tdng hop cla ta phdi diing nhiu
dat sét ma chét lugng vin khong tét. DE néing cao chit lugng hin
hop cét, dat sét ching ta ¢6 thé diing thém chat dinh phyu nhu
dudng (mat), nudc bi gidy khodng 1-2% dong thdi gidm luong dat
sét xiu d€ c6 thé ting cd d6 déo ciia hdn hop, néu ¢4 sdy thém thi
khudn cang bén, d6 4m b2 mit khudn ciing bét (bentdnit hién
dang thim do va khai thic & cao nguyén Trung Bo va § Nam Bo dé
ting ty 1¢ khudn tusi ké ca véi dic thép).

2. Khuon cao ap

Khubn tuoi tuy ¢6 vu diém nhung do d6 4m cao nén tac hai
cla viing ngung tu 16n, thinh khuén dé bién dang, mit vat dic dé
b tit. Khuon tuei thudng ché tao trén méy din ép ding khi nén
¢6 ap suat thap. Tt 1953 ngudi ta da nghién citu thiy ring néu
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diing 4p sust cao vdi cit 1am khuén thich hop thi cd thé tao nén
nhing khudn rit rdn, ddm bao dic dugc san phim cé chit lugng
t6t hon.

- Kich thuéic va khéi lugng chinh xac.
- B2 miit nhiin dep, it tat.

Phuong ﬁlhép 1am khuon dudi ap suit cao doi hdi dung cy
&t ti2n nhu: miu bing kim loai bén ctmg nhin mét; hom khudn
cin viing dé khéng bién dang. Hén hgp 1am khubn cin kiém tra
chjt ché hon, nhizu sét it &m hon hén hgp khudn thudng. D da
diing &p Iyc cao vin c6 sy chénh vé do bén cia bé mit khudn theo
chi®u cao mAu. Vi thé phai ding d4u nén chidu doc hodc nén co
mang cao su, d6i véi mau phic tap co d¥n thém cing t6t. Ngay
nay da c6 hé thdng may lam khuén cao &p véi ning suat hang
tram khudn gid.

a) Pau nén nhidu coc; b) Pau nén cb man cao su

C¢ ché tao khuén cao &p
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3. Hon hgp cat ximing ty khé

Xim¥ng pooclan thém nudc trdn véi cit tao nén hdn hgp cat
ty d6ng rin diing cho khuén ¢@ 16n téi 70.

Vi du c6 thé ding thanh phan sau:

Cat kho (c8 hat 02) 84-79%
Ximing pooclan 7-10%
Ché4t phy 4%
Nuéc 5-7%

Thdi gian déng rén 12-24 gis
Bén nén sau khi khé 49 daN/cm?
Uu diém cta hdn hop cat ximing ty kho:
- Dé gia cat;
- Bén khé cao;
- Théng khi cao;
- Khuén c6 d6 chinh xéc cao;
Nhuge diém:
- Bén tudi hoi kém;

- Chiu néng khong cao ¥m nén khéng thich hgp véi vat diic

17



thép c6 thanh day;

- D¢ bén con lai cao ¢6 thé ngin can co cda vat dic va khé
pha v, vi viy thudng cho thém chét phy hitu co nhu mat mia dé
ting d¢ khd va ting cudng kha ning dé pha va;

- Thoi gian d€ ty kho trong khéng khi kha dai ¢6 thé t6i 48
gid néu sdy thém c6 théi hoi nudc va khi CO» s rit ngdn thai gian
d6ng rin theo phan tng:

3Ca0.5i0; + 4,5H,0 — Ca0.5i02.2,5H,0 + 2Ca{0H),
triacanxisilicat Silicatcanxi voi toi
ngam nudc

Ca(OH); + CO, — CaC03 + Hx0 + Q (kCal)

4. Hon hgp cat - thiy tinh 16ng khd nhanh

Thiy tinh 16ng con goi 13 thiy tinh nudc hay natri silicat c6
cdng thitc (Na20.NSi0,.MHz0), 1a mét loai chat dinh da dugc ding
trong san xuft ddc t& khodng ba bén chyuc n¥m nay d€ lam hén
hgp cat rudt, cit do, tao khuén khdi va khudn rupt méng thanh,
ti€t kiém duge vt lidu. Khi dung thiy tinh 16ng d€ im khuén
thudng ta chon loai ¢6 modul thép.

Ph§ bign nhét la phutong phap CO; (khé nhanh). Nhitng nim
gin day b6t ding CO; ma ding cic chit déng rin khéc thém vao

18



thiy tinh 16ng lic tron nhu pherssilic, dicanxisilicat, este hitu co
nhut glycerdlitriacétat lam khudn xong d€ trong khong khi vai gig
s tuf khé. N6i chung hdn hop cat, thdy tinh 1éng bam chic vio
nhing hat cat nén khé tii sinh cit d€ ding [in sau, thdi gian chg
d8 khuén ca hén hop ngfn (trén xong phdi dem ding ngay).
Nhing nim gén day dd c6 nhiéu cong trinh nghién ciu dat két
qué tot vé cdi thién tinh d ph4 va ctia hén hgp cat, thiy tinh 1dng
nhu them bét than, tinh bét, min cua: 1 dudng sét, dudng thiy
tinh 16ng modul cao.

» Phuong phap CO,

Cat sach khd khong 1an dat sét trgn vai 4% thiy tinh 16ng roi
dem lam khuén, rut. Sau d6 chi can thdi khi CO, chimg vai phut
thi da dd bén, c6 thé Idp rép va rét ngay. Hn hgp cit cé d6 bén
tuoi rat kém nhung khi thdi khi CO; sé tao Na;COs va sinh gel axit
silicxic, tAng d9 bén lai gidm va gy gion, khudn rudt théi nhidu
qué d9 bén lai gidm va gy gion, khuon rudt thdi biing CO; xong
khdng nén d€ qué 1au vi s m&t nudc va ciing gidm d6 ben. Lugng
CO; dung thutng phai bang 1,0 dén 1,5 fan lugng thiy tinh I8ng.
Néu ding cich sdy bing khdi 16 c6 khéi lugng CO; cao thi thoi
gian déng rin ciing ngén nhd ci hai tic dung CO, ¢6 tic dung
dong rin héa hoc, nhigt lim béc hdi m nén dé nhét cda thay
tinh tdng (déng rin vit Iy).
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a) Théi qua 6ng xien vao rudt; b) Théi qua mgt ruft;
¢) Théi qua chiim &ng xién; d) Théi qua chyp (rujt da tach khéi hop);
e) Théi qua miit khudn; f) Théi qua thanh mau

Cich théi CO; dé dong rin khudn va ruft

e Phuong phap N

Vio nam 1962, Takié Nichiyama, nguoi Nhat 43 phéat minh
mét phuong phap 1am khudn ddc kim loai cai tién. Phuong phép
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ndy dugc goi 1a phuong phdp N. Day la mot hén hgp gdm cat
thach anh sach c¢6 4 - 7% thiy tinh 16ng c6 modul M = 2 va bt
ferésilic hodc silicocanxi ¢@ min 006 (lugng ding 2 - 4%). Sau khi
tron sé dong rin nhanh trong vong 5 phiit dén 5 gio. Nhd c6 phan
tmg héa hoc giita silic va thdy tinh 16ng, hén hgp phét nhigt nhiéu
lam nuéc béc hoi manh ting 4o nhét va tao ca khi Hy ¢6 thé gay
nd. Thai gian déng rin tiy thudc chidu diy khudn rudt, lugng
fersilic cling nhu dé min va ham lugng silic trong fersilic (hdm
lugng cao cang tot, tuy viy ngdy nay di c6 noi diung ¢a loai
ferdsilic 75).

Uu diém clia phuong phap N li:

- Khong t6n CO,, khong can dung cu théi COy;
- In hinh tét, chinh xac cao; .

- It sinh khi.

Nhugc diém:

- Théi gian chd dgi cho phép dai nhat tinh tit lic trjn xong
t6i khi dem lam khudn cta hén hop rit ngin, thai gian ché ding
cat sau khi tron chi duge phép rat ngdn vi phén dng bit diu ngay
lic dang tron, khi cho ferdsilic tiép xtic v6i thiy tinh 16ng;

- b6 bén cao hon so véi phudng phap CO; va cing khé pha
vl hon;
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- Ferdsilic dit;

- Do ¢6 Hp bdc nén dé gay nd, thudng xuyén phii diing mét
ngon Itta nhd hon mit khuén rugt dé dét chay hydro.

& Phuong phap A

Phuong phdp A 1a ky hiéu viét tit chi alkali (kiem), phuong
phip ding nhimg chit déng rin thudc ho silicat ¢6 chiia canxi.
bxyt (Ca0) pha véi thdy tinh [6ng d€ tao hén hgp ty déng hic dau
dung cic loai xi ¢6 d9 kiem tuong d6i cao, chita nhidu dicanxi
silicat; gdn dy diing cA ximiing pooclan.

Thanh phén ciia mét loai dicanxi silicat

Si0, 31,3% Ca0 58,1%
Fez(s 5,4% Mg0O 3,8%
A0 "1,1%

Hén hgp cat theo phuong phép A gom co:
o (at {cd vita va to) 89%
» Thuy tinh 16ng (M = 2,2) 6%
* Dicanxi silicat

(Ngd, nghign min) 4%
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s Nufc - 1%
¢ Thdi gian déng rin 1 giy
 Djbénnénkhé 14-175 daN/em;

Cét va thady tinh léng tron nude, sau khi thém dicanxi silicat
chi trGn mét phit rdi dem hin hop dam chit nhu phuong phéap
CO,.

Uu diém cdia phuong phap A:

- Gia thanh r& hen so véi cac phuong phap ty déng rin khic;

- Khong can 16 sdy, khong phai théi khi CO,;

- It sinh khi.

Nhugc diém:

- Théi gian ch& dgi cho phép dai nhat tinh ti lic tron xong
t6i khi dem lam khuén ctia hén hgp ngin.
5. Hon hgp cit chdy 16ng

Ndm 1960, ¢ Lién X6 di phat minh ta cdng nghé lam khuén
béng phuong phap hén hgp cat chay 18ng. Hién nay, phuong phéap
dang dugc diing rong rai.

Tim diém cda phusng phap nay la cho thém chit tao bot
(chat hoat tinh be mt) vao hén hop cat, thdy tinh 18ng ¢6 chit
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dong rin, nhd d6 ma hén hgp cat trd nén loang. Trén xong dem
r6t ngay hén hgp vao khuén hay gép rudt chd sin bén may trén,
khong t6n cong dim chjt c4t, chi cin rung khudn. Sau 0,5 - 1 gis
¢6 thé thao miu hay hop rudt va dgi thém 5 - 6 gids cho dat dd bén
t6i da 14 c6 thé rap khudn va rét. Vi dy vé thanh phin hén hop cat
chdy 16ng hién dang ding nhidu:

e Cit(cdto0,15-0.3) 100%
Chét tao bot ' 0,2%

¢ Thiy tinh léng

(M:2,5-3) 5-6%
+ Nubc 2%
e Dicanxi silicat 3-55%

o (Chét lugng t6t, nghign min)

Cin cha § kiém tra théi gian trén va thit ty trén that chinh
xéc: cat, nudc, chit tao bot tron nude cho dBu, cudi ciing cho thiy
tinh 16ng rdi dicanxi silicat tron thém 1 phdt.

Hdn hgp déng rdn nhé hai phan ing phat trién ddng thai:

- Thdy tinh 16ng két hgp véi dicanxi silicat 1am ting do nhét
ctia chit dinh.

- Dicanxi silicat tic dung v6i nudc va két tinh (nhu xim3ng
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két tinh).

Uu diém cda phuong phap:

- Khéng cin thdi CO, khéng cin sy, khong cin thiét bi ddm
chit khuén.

- Dé pha v& hon tit cd cac phuong phap cét, thdy tinh 16ng
khac va hén hgp ciing dé ti sinh.

- Thong khi tét, sinh khi lai it.
- Gi4 thanh r4t thap néu chon nguyén lidu phu hop.
Nhuge diém:

- B9 bén sau khi déng rdn nhd, chi tuong dudng khuén cat,
sét khd, thudng phdi son thém § bé mit 16p diy d€ chong chay cat
va ting thém dé bén bé mit.

- Thdi gian chd d8 khudn ctia hén hgp ngin.

- D€ dinh hdp rudt, miu, thudng phdi ding chat béi mit
miu nhu dau hdéa hoa parafin, silicon, nhya polyurethan.

- Vdi loai rudt phidc tap, méng c6 thé vi do chdy kém khong
dien day hét.

Phuong phap nay thudng diung cho khudn dte mit hing 16n,
don gidn.

Chdt déng rin diing duge nghién ctu nhidu ding ximing xi
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16 cao,... thay dicanxi silicat.

Vi dy hén hgp cat chay 1éng gom:

» Cat 60,3

* Thuy tinh 1dng

» Xi 13 cao

» Nuge

* Chét tao bot

100%
5%
6%

3,2%

0,05-0,1%

Xi16 cao d§ ben 1,3 - 1,4 va thanh phin:

Si0,

32 - 34%

Ca0

42 - 46%

AlLO;

13-16%

Mg0

35-5%

Ximédng hda vyn bing nudc i sdy, nghizn min 3200 cm?/g
(cm?/g don vi do d cao min cda hat tinh theo téng dién tich be
mé4t hat c6 trong 1g hat). Hén hgp dung ddc khudn thdi ¢35 - 15
tan; ctf 1 tdn khuén thdi cin 0,4 tdn hén hop. C6 kha niing ding
lai tdi 70% cat ci.

Ngiy nay hén hgp cit chdy 16ng duge phét trién dudi nhidy
hinh thic, cht dinh khong phai chi 13 thiy tinh 16ng ma c6 thé [
ximdng hodc nhitu chit khic nita.
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6. Hon hgp 1am khudn ding chit dinh hitu cg

Chdt dinh v6 co nhu dit sét, ben vitng nhiét, it thay déi
trang thai nung, nhung chdt dinh hitu cd lai chéy hogc phan hdy
khi rét lam cho hén hgp cat ding chét hitu cd c6 nhiy g diém:

- Sau khi r6t dé pha vé; dé dong lai cat.

- Tao mang khi toin nguyén ngin cich b2 mit khuén véi

kim loai 1dng 1am be miit dic nhin dep.

- Hén hgp cat d& chdy sau khi déng rin cho d6 ben cao va
khuén, rugt dé bdo quin.

Néu biét chon cho phé hap, ding chat dinh hitu co hoin
todn c6 thé thda min cic yéu ciu phic tap ctia khudn dae: Lic rét
cin khuon ben d€ chia dung sic ép cta kim loai 16ng, dén khi
hinh thanh mé¢t mang kim loai rn & be mgt vat dic thi khuén
rudt phdi gidm ben, dé ding chju co bop d€ trénh cin co vt dic.

Noi chung, ngay nay chét dinh hitu co dugc diing nhigu nhit

1a céc loai nhya,

Tinh dé phé v3 cla khudn rudt gidm din ty loai chat dinh
theo thd ty sau: '

- Nhua ure-formandehit;

- Nhyta ure-fenolformandehit;
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~ Dau khé (diu kho dung isocyanat lam xdc tic dé pha va
hon loai dau ding natri perbonat);

- Fenolformandehit;

- Nhya dizu ché tir rugu fuafuryl (dting ure -formandehit
hoc fenolformandehit cho phdn tng véi rugu fuafumyl; lugng
rugu cang cao thi sé khd pha vé hon);

- Nhyta téng hgp ti rugu fuafuryl.

Ngudi ta thudng chia cic chdt dinh hitu cg thanh hai nhém
chinh:

- Qua sdy: hdn hgp cat phai ding nhiét 4 dong rdn, déi khi
con thém chét xic tac.

- Ty khé: nhd chit xiic tic hén hgp dong ran ngudi (§ nhigt
36 thudng); thdi gian déng rin clia nhém nay thuing daihién
dang nghién ctu chét xic tic dang khi d€ rit ngin thai gian.

7. Hén hgp cit dau (diu siy khd)

Hén hgp cat dau ding diu tho mdc ¢6 khd néng khé cing
nhy dau lanh, gai (& ta ¢6 dau trdy, dau son,...) da dugc diing lam
ch&t dinh tir thip ky 40. Nhd hap thu oxi trong khong khi hodc héa
chit, lai thém tac dung cdia nhiét, ddu s& oxi héa va polyme hoa
tao thanh phan ti [im cho hén hgp c6 do bén cao.
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Hén hop cat dau ndy c6 thoi gian chd dgi cho phép dai nhit
tinh tir lGc trén xong téi khi dem 1am khudn ctia hdn hgp kha dai,
khong dinh hop rudt, sy xong ¢6 do bén cao. O ta nhidu ndi ding
hén hgp cat dau dé ché tao rudt phic tap hodc dimg lam cat mit
ché tao banh ring. Rujt cat diu siy rbi rat it hat &m, ding Ep vao
khudn tuoi vin t6t. Song cin d€ § dén nhuge diém 13 d6 bén tuoi
kém. Thudng ngudi ta phdi thém dextrin (1%) hodc tinh bat, mat
mia, nude bi gidy (2%) € tang 46 bén tuodi, han ché sy nit va,
hién dang ctia rudt khudn trude khi dem siy. D6i khi ¢6 thé thém
khodng 1% FE,0; dé chong din nd nhiét, ting 4§ bén néng. Cit
can sach, lugng dat sét nén 6%; c6 thém dat sét sé ting do bén
tusi va bén néng nhung ton dau vd gidm do bén khd. Thudsng
ding thanh phin hén hop ¢6 1 - 2% dau; 2% tinh bot; 2,5% 4m
con lai cit; sdy § 200 - 240°C. Can chi § kiém tra nhiét 49, tdc do
sy va cung cAp dd oxi d€ oxi héa dau. Sdy nhiét 46 cao qua,
nhanh qui d2u gidm bén (t6i nhiét 46 400 - 500°C diu phan hiy
nthanh). Can nhd ring khi siy c¢6 khi déc hai béc ra vi viy nén cé
bién php phong tranh.

 Néu cb them natri perborat (chat cung c4p oxi) thdi gian sy
¢6 rit ngin khodng 50%. Khi d6 ciing c6 thé khéng cin sdy nhung
* phéi khodng 50%. Khi d6 cing cé thé khong cin sdy nhung phai
dé it nhat 24 gis diu méi ty kho. Trudng hgp nay bén khong cao
14m, thudng can son va siy so b thém.
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Vi du thanh phén va d6 bén cfia hdn hop cat diu khd do siy
hodc hong gié:

Cat kho sach 97,9%

Dau khé 2,0%
Chat oxi hda (5% diu) 0,1%

Nhu natri perbornat.

Ben nén (daN/cm?) sau:

1 gis 2 gio 3 gio Qua sdy
1,75 10,5 140 | 98,0
8. Dau khé nhanh

Tt nhitng ndm 50 trd lai ddy ngudi ta chuyén sang nghién
citu ding diu néng rin ngudi khéng can sdy: ding chat déng rin
isocyanat (vi du diphenol metan disocyanat cé cong thitc OCNO -
CH: - O - NCO) cho trén véi diu thé {chita nhém OH tu do) hojic
dau da xd ly bing mét chat oxi héa nhu natri perborat ¢6 coban
naphthanat 1am chit xiic tac; tron xong 1dm khudn rudt ngay, chi
trong vdng 30 - 60 phit dé bén dat da dat tdi tri s6 kha cao.

Thinh phén va tinh chat hon hgp cat diu khé nhanh:

Cat Si0; sach khé 97,5%
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Diu 2%
Cht déng rin 0,5%
(25% Dau)

B2n nén (daN/cm®) sau:

1 gi¢ 2gi0 . 3 Gig Qua siy

1,75 10,5 14,0 98,0

Hén hgp cat diu ndy uu diém cit nhya & chd khong dinh
miu, khong doi héi cat phdi that sach, it nhay cdm véi nhiét dd
cla cat. Song do bén néng khong cao 1{m. Thyc ra néu c6 sdy bé
mit chiit it thi cing t6t. Téc 4 dong rdn tiy thudc chat lugng dau
1a chinh chit khéng phu thudc nhigu vao chat dong ran. Khi ding
cAn ch ¢ khong d¢ isocyanat tiép xdc véi da tay, khi r6t & nhiét 4o
cao isocyanat chua phan (ng hét s& bdc hoi. Do dé cin c6 bién
phap théng gi6 t6t va tranh tiép xdc véi hai bdc ra t khudn.

9. Hon hgp cat - nhya

Hon hop cat - nhya dugc coi 13 loai hon hgp 1am khuén, rudt

s Iy - Py v A - o
tién tién bac nhat vi ¢ nhidu uu diém:

- Tao khuén rujt thanh méng, nhe do d6 bén sau khi déng
rin cao hon hiu hét cac chit dinh khéc;
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_ DAm bio vét dac chinh xac, mit nhan dep;

- N¥ng suft lam khudn rut rit cao vi nhin chung thdi gian
déng rin rit nhanh;

- Rudt khuén théng khi t6t, khong can 15 thoat hai, bdo quan
d5 dang vi khi da kho sé khong hat &m, khdng gidm do bén;
- R4t d& phé v sau khi dac rot vi sau khi dong rin nang cao

nhiét do cing khong bign mém, chi phan hty khi dat nhiét d¢ rat

cao.
Tuy viy hdn hop cat, nhya cing c6 mot s6 nhuge diém:
- Gia thanh cao vi vat 1iéu nhya dat;

- Gia thanh hop rudt cao, nhat 1a nhing mAau va hop ruft

can nung néng d€ cung cap nhiét 1am nhya déng ran;
- Ldy rudt ra lic néng cting dé bign dang, nitt;

- Kich thude vat dic ciing bi gidi han.

10. Nhua dong rin néng

Nhya déng rén néng duge dung diu tién trong khoang cubi
thip & 40, hién nay ding rit rfng phé bién d€ ché tao céc ruft
nhé, phic tap vi khudn vé cing (mét dang ddc dac biét). Cong
nghé 1am khudn rudt nay hau nhu duge tu dong héa nhiéu nhit va
ciing 14 phuong phap nhanh nhét (nhd tic dung ctia chat xic tac

32



va nhiét, nhya sé déng rén, lién két cac hat cic trong vong vai
chuc gidy dén vai phat).

Tay cach tao hinh ¢é th€ chia lam hai phudng phap:

- Phuong phap C (Croning): hén hgp cat, nhya dé day trén
mau nung néng téi 200 - 250°C & ¢4 mét 18p cat dong rin mot

phén, diy 6 - 9mm; say ti€p sé dong rin hoin toin.

- Phuong phap D (Dietert): thdi hén hgp cit, nhuya vao hép
rudt kim loai da nung néng (phuong phap hdp néng). V&i cich nay
thudng ding cat duge boc mot 16p nhua trude d€ tranh hién tugng
phan bd khong déu gida nhya va cat. Muén boc nhya trude cho
nhiing hat cat ¢6 2 cich: sdy nong khodng 130°C cho nhya chiy,
héa tan nhya trong dung méi bay hdi. Néu ding cit boc nhya
trudc sé tiet kiém duge téi 50% nhya.

Thuang diing cac loai nhur:
+ Fenol Formandehit cho dic thép, trong dé c6 hai thi:

- Nhya novolac ¢6 nhidu fenol, it formandehit: cin thém

hexamin lam chit xic tac.

- Nhya resol it fenol, nhigu formandehit ding thém axit
phosphoris (H3PO,) 1am chat xde tic:

Ure fenol formandehit cho diic gang.

Ure formandehit cho diic hgp kim nhe.
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cao.

Ure formandehit fuafuryl {ure furan); ddt nhung chat lugng

Vi du: thinh phén cét thyc cho hdp rudt nong:

»  Cat sach ¢ trung binh 97,5%

= Nhuya 20T

= Chat xiic tac 0,5%
(25% Cia nhya)

Bzn kéo khi sdy & 220°C.

10 20 30 40 { 60 Gidy ~

30,8 37.7 39,1 39,9 31,5daN/cm®

11. Nhya déng rin ngudi

Hén hop cat nhya dong rin ngudi méi duge ding vao sin

xuit dic khodng 10 ndm trd lai diy, nhat 1a tir khi dung nhya

fuafuryl {ché bién tix 16i ngd, ba mia, triu,...). Ngudi ta trdn cat véi

chat xtic tic sau 46 48 nhuta vao tron trong théi gian rit ngin i
dem 1am khuon rudt ngay; ché khodng 20 - 30 phiit hon hgp sé
dong rin.

Phuong phdp nay c6 vu diém [a khong doi héi nung mdu

hosc hop rust, do dé ¢6 thé ding by mu don gidn, ré tién. Tuy

vy, cing can chii ¥ d€n mot s§ yéu cau ky thuat saw:
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- Théi gian ché dgi cho phép dai nhat tinh tt Iic trin xong
t6i khi dem lam khuén cda hén hgp ngin:

- Cat phdi sach:

- Nhit dg cat khong duge cao qui 25°C vi s€ anh hudng
nhi¢u t6i t6c ¢ déng rin vi han ché thoi gian chd dd khuon cda
hén hgp.

Thdi gian ché tao khuén rust theo cong nghé nay kéo dai, do
d6 hién nay dang nghién ey ding cac chat déng rin the khi théi
vao ¢6 thé déng rin nhanh twong ty nhu phuong phap thdy tinh
léng - COE.

Cé thé diing bén loai nhua sau

- Ure formandehit véi FeCly lam chat xuc tac, ré tign, déng
rén xong sé gion, rit da pha vg, dung cho ditc hgp kim nhe;

- Fenol formandehit ding axit sulphonic (paratoluen
sulphonic axit) lam chit xic tac, loai nay it ding vi khé khé thiu;

- Nhya diéu ché tir rugu fuafuryl ding ure formandehit holic
fenol formandehit cho tic dyung véi rugu fuafurylic sé tao mdt loai
nhya 6 d§ bén néng cao hon. Chat Xlc tac thudng ding 13 axit
phosphoric (véi ure} va axit sulfonic (véi fenol);

- Nhya tdng hgp tir rugu fuafuryl, diing axit phosphoric hojc
axit sulphonic lam xiic tac, Loai nhya nay khj chéy it sinh khi N,
¢ hai, d6 beén lai cao, nhat 13 bn nong. Do d6, c6 thé ding ddc
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nhiing vit t6i 40 tin.

Thanh phin hdn hep cat nhya déng rin 48 ngudi

= Cét sach, khd
s Nhya

»  Chét xic tac

(40% Nhua)
Thai gian s& dung 20 - 30phut
Rén nén theo thdi gian:
1 2 3 40 Gid
17,5 28,0 45,52 63,05daN/cm’

Han hop cit nhua c6 fuafuryl duge goi chung 1a nhya furan -
hién nay dugc diing nhiéu trong sin xusit ddc. Gan day con ding
nhidu cic loai nhya méi nhu: diu ure than (1965}, fenol - ure than
(1970) t5t hon vi lugng dung it (1 - 1,4), thdi gian dong rin ngin
hon. V2 mit gia thanh vét dic, phuong phap nay con ré hon cd

khudn tuoi.

B6i véi sin xuit dic & nude ta, mudn nang cao chdt hugng
vit diic va ning suat lam khuén ching toi cho ring phai chi §
dén c3 hai mit: ning cao chét lugng hén hgp cét, ddy manh co khi
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héa ¢dng viéc sdn xudt khudn cat.

Trugc mit t8 chitc xudng tap trung ché bign vi cung cip dit
sét tot, cat ¢6 ¢4 hat phi hgp d€ cdi thién chat lugng hén hgp cat
cho khuén khé. Cing can quan tim nhidu dén chat lugng cda 16p
son déng vai tro quan trong trong viéc chdng chéy cat, ddm bio bé
mit vit dac nhin dep. O nudc phat trién hién 6 tdi 100 - 300 loai
chit son. Trong chit son khuén dung hat vat liéu chiu néng
(grafit, thach anh, crémit,...) c6 hat tuong d6i min; lugng chst
dinh phdi ¢ nhimg khéng qud nhitu, thugng ding phéi hgp dat
sét v6i hd bot, nude mift, nuée ba gidy.

Trong tuong lai khéng xa, cin chuyén sang ding nhiéu
khudn sdy bé mit cho hang lén va ddy manh dang khuén tuci cho
hang ¢4 nhé va ¢& trung. Mudn vy phai chid ¥ ding loai vt liéu
dat sét benténit thay cho dat sét thudng va ding thém cic chat
dinh hitu co hoa tan trong nudc nhy mit, nude ba gidy, dextrin
(h6 bdt, bot banh khio cing thude loai nay), polyacrylamid. Cén
khudn tuoi ché tao bing Ap sudt cao s& s dung dén sin xust trong
thoi gian téi.

Song song véi viéc nang cao chit lugng khudn cat, dat sét
can mé rgng viéc nghién ciu ding nhing hén hgp cit méi c6 do
bén cao, ¢ kha niing ty khd hojc déng rin nhanh nhé nhiét holc
héa chat. V4i nhitng hén hgp nay c6 thé ché tao nhitng rujt phiic
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tap, bén nhung rét d& pha v3 va lam sach, lam nhing khuén dic
hang 16n ma khong cin sdy.

L. OO KHi HOA VIEC SAN XUAT KHUON CAT

Trong khodng thoi gian gan day, nguyén 1y ché tao khudn
c4t, dit sét khong thay d6i bao nhiéu, nhung nhd ¢d khi hoa va ty
dong héa san xult nén da dua nang suit 18n rat cao, dong thdi cai
thién dugc chat lugng vat diic.

Co khi héa cong viée ché tao khuon doi hdi phdi dung cac
tdng hop c6 chat lugng cao hon va 8n dinh hon. Mic khac, dung
cac hdn hgp cat méi (cat tu khd, cit nhya, cat chdy 16ng) lai sé
théic ddy viéc ché tao va sit dung cac thiét bi tron cét, cac mdy lam
khuén rudt va nhiing day chuyén dic kiéu méi cho phit hop. Vi du,
& Nga, nhd viéc phat minh ra hon hgp cat ty dong chay long da
kéo theo viéc thiét k& va dua vio xdy dyng cic phan xudng dic
méi la, ¢6 trinh dé co khi héa cao va rdt it tiéng ¥n vi khong ding
¢4 méy lam khudn, chi c6 h¢ théng méy tron lien tyc, cac may lat

khuon v cic bang chuyén vin chuyén hom.

+ Truéc tién noi téi viéc co khi hoa khau chuén bj hén hgp
lam khudn. Nhitng xudng diic cd khi hoa cao phdi dung hé thong
ty dong ty dong chudn bi hén hgp va cung cap cat tdi cic may lam
khuén theo mét chuong trinh dinh san.  nhimg xudng ddc cd khi
héa thip, hojc nita thi cong chiing ta cting khong nén coi nhe
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khau chudn bi hén hgp. it ra ciing phéi ding mét may tron dé
dim bdo chat lugng hdn hgp vi trdn 13 viée quan trong nhat chugn
bi hén hgp cat. Phi tron sao cho chit dinh mang thanh modng bao
quanh céc hat cat, khéng bi vén cyc.

Bénk lan

Miy nghién trén thudng

V6i hon hgp cat, dat sét, may trén banh kin kiéu Simpson
dugc dung phd bién, chi cn tron 3 - 6 phit la dugc. Hai banh lin
thing duing sé hén hop lam d&t sét do bién dang va bam chic vio
hat cat. Nhing lugi gat quay theo sé dao hén hop Jam dit sét va
cic chét phuy khac phan bé déu.

Mat bé boc cao su

Bdnh tin ngang
boc cao su o

Cénh ddo | | Thdi gié 1am ngudi

May nghién trén cao t6¢
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Tién bd hon ta ding mdy trén cyc nhanh va c6 thdi khong
khi 1am ngudi cat, chi tron 60 - 90 gidy la dugc.’

Miy nghién trén lign tyc hai bé
Trong sin xuét 16n con dimg may tron lign tyc c6 hai bé véi
banh lin thing ding.
Tron hén hgp cat dau, cat cb chst dinh 16ng thudng dung

méy d4o c6 canh vi khéng cin dong tac nghién can.

Miy ddo ¢6 canh
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Ngodi ra ciing ¢on phdi trang bi ¢o khi héa cho cac khéu lam
ngudi, sing hdn hgp cat ci dé ding lai va khau loc rita sach bui,
sét dé tai sinh cat.

+ Khi d8 cap dén khau co khi héa cong viée lim khuén,
ngudi ta thudng chi nhan manh vé may lam khuén ban ty dong
hojc ty déng. Thyc ra, muén ¢ ning suit cao, cai thién ditu kién
1am viéc cho cong nhan va 8n dinh chét lugng sén phdm dic cin
phéi chii ¥ cd khi héa dong bo mét s8 khau sau:

- Cp litu: Van chuyén hén hop cat toi médy lim khuén
{(ding bing vai cao su); chitc cit (trong bunke); d8 cat ¢6 dinh
lugng vao hom.

- Chuyén hom réng dén may, chuyén hom khuén di v6i hom
nhé ding bing con 1in va dfy bing tay, hdm cd trung ding cu
treo trén monoray, hom to ding bing ldn c¢é thém méy quay lat
hom. Muén ning suit cao thi diing day chuyén vén chuyén hom
kidu doan xe con hoic ho¥c b¥ng con kin cé didu khién.

- DAm chit cat, 14y miu khéi khudn, kep chit hom, quay 1t

hém,... cic dong tic thudng do may lam khudn thyc hién cd. 3
nudc ta, hién nay méi chi vai noi lam khudn bing may theo kiéu
d¥n ép, ning sut khong cao (<khubn/gid) lai rit Bn. V6i vt dic
nhé nhé nén chon ding may khuén rujt ty dng co thé thyc hién

. nhidu dng tic va cho ning sudt cao hon (t6i 300 khubn/gio). Vdi
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vit dic 16n nén ding may ném cat kém theo d6 phai co thiét bi
quay lat hom va rGt miu. § nhitu nudc hién dang phat trién ding
may lam khudn ép dudi ap suat cao, it tiéng on ma khuén dat chat
lugng cao va ding day chuyén lam khuén hém (kiéu Dismantic)
thdi cat rdi ép thinh khuén dyng ditng ké tiép tiép nhau véi ning
sudit 240 - 600 khuén/gis.

Ngoai ra can luu ¥ rang khi co khi héa sdn xuit dic cdn phai
chi ¥ t6i mot s& khau khic nita nhir: rét gang, pha v khuon, lam
sach vit dic,... ¢6 nhu vay méi ddm bdo sdn xuit dong bo vi cii

thién dugc dieu kién lao dong cla cong nhan.
+ Panh gia trinh d9 co khi héa cda xudng dic

San xudt dic la mgt chudi cic qué trinh héa 1y phic tap, lai
bao goém rit nhiéu nguyén coéng ning nhoc, khéi lugng van
chuyén ciing 16n. Hinh thic t§ chifc san xuit tét nhat véi xudng
dic hién dai sdn xuit hing loat, ciing nhu sdn xuit loai nhé 14
diing day chuyén ddc cg khi héa cao, trong d6 b tri cic may ty
dong. Nhd co khi va ty dong .h()a, ning suit lao déng ting nhanh,
didu kién lao dong dugc cdi thién va chat lugng sin phim dic

cting duge nang cao va 6n dinh hon.

Panh gia trinh dé co khi héa clia xudng dic c6 thé dung s6
cong suat dong co dién tinh cho céng nhin vién, sdn lugng/ mét

céng nhén vién, hodc sin lugng/ mdt don vi cong suat. Phé bién
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hon, ngudi ta danh gid trinh d$ xudng dic dua theo khéi lugng cin

vin chuyén d& san xuit ra mot tin vit thinh phim.

Ty 1¢ tinh theo phin trim giita khdi lugng van chuyén bing
may so vdi toan b khéi lugng can chuyén duge goi 1a mirc dd co

khi.

Nhin chung phéan loat nhu sau:

0 - 39%
40 - 64%
65 - 89%
90 - 100%

]

Xudng thi cong

Co khi héa thip

Cd khi hoa trung binh
Co khi héa toan bd.
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CHUONG I
CAC PHUGNG PHAP BUC PAC BIET

Mot chi tiéu vé chat lugng vat dic ma nganh dic kim loai di
¢d gdng dat duge ngay cang & mic cao hon dé 1a d¢ chinh xéac.

D dat dugc d6 chinh xéc ctia vat ddc trong qué trinh dic
kim loai, ta phai chii trong dén nhitng théng s6 quyét dinh clia né
1a: d6 chinh x4c cda miu (hodic cta khudn kim loai}, 4§ chinh x4c
khi in hinh méu trong khuén, dé chinh xic khi ¥p rap khuén,
mitc bién dang ctia khudn khi rét, d6 co cta hop kim diic, ky thuit
lam sach, mai vat duc,...

Trudc kia, ding khuén cat thong thudng, khé ché tao duge
vat didc chinh xic cao. Vi thé nhitmg céng nghé diic méi ding hdn
hgp méi d€ lam khudn hojc ding khudn kim loai 6 gia cong bé
mét nhin béng déu duge mang tén la phuong phip dic biét.

Ngay nay nhd ¢6 mdt s6 bién phap k¥ thuat, ngudi ta d3 ting
d¢ chinh x4c cia khuén cit (ché tao trong ditu kién co khi héa
cao) 1én gin ngang hang véi cic phuong phéap d3c biét.
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- Diing mau, hop rugt kim loai va diing hom khuén kim loai
¢6 chét dinh vi;

- Ding méu in hinh miu chinh xéc trong khuon: lam khuén
bing may, riat miu ty dgng hoéa, rap rudt thinh tap hap, dang CO,
théi cho khuén déng rén ngay trong hop khéng cin chuyén di sy,
diing &p sudt cao dé ép tao khuon c6 kich thudc 8n dinh;

- C6 bién phap cai thién d¢ nhin bé mit: dung cat min, ¢6
16p son.

Cac phuong phép diic dic biét tuy nay chi chiém mot ty 18
nhd trong todn bd sén lugng vat dic nhung van duge chti § nhidu
vi tao duge vat diic ¢6 do chinh xac cao, mit nhin dep va cd tinh
cling nhu chat lugng kim loai d6i khi cfing tét hon. C6 the chia cac
phuong phép dic dic biét thanh hai nhém chinh:

- Nhém ding vt liéu chju néng dé€ tao khuén, thudng
khuén diing mét [an, tao vit diic nhin béng chinh xic cao, trong
d6 dang luu 9 hon ca la phuong phap dic trong khudn vé cimg (c6
tién do ryc r8 trong tuong lai) va phuong phap déic chinh xéc bing
miu chay;

- Nhém ding khuén biang kim loai vat diic chinh xac, lai ¢6
cd tinh cao nhu diic trong khuon kim loai tinh, dic ly tim, duic &p
Iye, dug lién tuc.

Céc phuang phap dic dic biét ndy da 4p dung & nudc ta tai
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mét vai xudng nhung méi chi 13 buéc dau, trinh d6 ki thuat cling
nhut mite 46 cd khi héa déu con thap. Trong khi d6 céc nude da co
nhigu vit lidu méi, nhitu may chuyén ding ban ty ding va ty
d6ng hoa phuc vu cho cidc phuong phéap nay. § day ching t6i xin
trinh bay so luge vé nguyén Iy va mot s6 dic diém mdi vé ky thuat
nay.

1. BUC TRONG KHUON VO CUNG

Khudn v6 ciing 13 loai khuén dugc ché tao bing hdn hep cat
- nhya. N6 ¢6 d6 bén cao, do dé khudn chi cin mdng chimg 8 -
10mm. Nén loai nay ¢6 uu diém 13 khuén nhe, d& vin chuyén, tén

it cat, d& bdo quan. C6 hai phuong phap ché tao loai khuén nay.

1. Phuong phip C (Croning)

Miu va hé théng vot bing gang hoc kim loai miu dugc gin
[én mét tim kim loai phing c6 kém mot bd chét ddy vé . Toan thé
tim miu niy duge nung néng téi 180 - 200°C, mit miu c6 béi
dung dich silicon d& tranh dinh.

(o)
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{d

a) Tam méu; b) Tdm miu néng Gp trén thing hdn hop cat nhya;
¢) Lat nguoc thing cho hén hgp cit nhya lén miu;
d) M3t miu di ¢6 mdt 16p vé ciing, quay thiing vé vi tri cd;
e) B¢ chét ddy da téch cé cit khéi tdm miu; f) Khuén vé ciing da rap
$¢ dd qué trinh ch& tao khudn vé citng theo phuong phap C

Hén hgp cat gom: cat sach khé min va 2 - 7% nhuya nhiét
rdn dong lam chat dinh. Nhya c6 thé ding & dang bét kho véi cat,
cing c6 khi da nung chay hojc hda tan vao dung dich méi rdi cho
bao boc quanh hat cét tir trudc, tao nén cat c6 4o nhya. Cich niy
dugc dung nhiéu vi tiét kiém nhya, cht dinh phan bé déu. Khi ¢8
hén hgp cat nhya Ién mgt miu néng, chi sau 30 gidy sé tao dugc
mét 16p vé cing day 5 - 10mm.

Nhé nhiét nhya bi€n mém nhanh rdi chdy, dinh hat cat véi
nhau, sau d6 déng rin. PG cat thifa trd lai thung chia ban diu,
con tAm mAu va vé cit duge nung néng thém 300 - 450°C trong 2
phit cho bén va citng thém. Ddy khudn vé ra khédi tim miu nhg
b chdt ddy rbi dem rap khutn vé, chén cat hojc bin in thép phia
ngoai cho khdi v va dem rét. C6 thé ding nep kim loai ting bén
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khi tao v6. Rudt vé ciing ché tao nhu véy trong hop rudt kim loai
nung nudc, thudng goi 1a hép rudt néng.

2, Phuong phip D (Dietert)

Khac vdi phitong phép C, trong phitong phap nay c hai mit
ctia khudn vé déu duge tao hinh nh& miu. Chit dinh thudng ding
la nhya hojc dau déng rdn nhanh va phai ding bién phap thdi
bing khi nén d¢ dua hén hep cat vao hp rudt hoic hop miu co
trang bi nhiéu I6i thdi, thoat. C6 thé ding hop di nung néng (khi
d6 hén hop cat phdi ding nhua déng rin néng) holic hop rust
ngudi {diing hén hgp cit nhya déng rdn ngudi). Phuong phap nay
cho nang suat [am khuon cao hon, va kh ning ch€ tao khuén rudt
dic vét cd 1én hon so vdi phuong phap C.

V6i phuong phap niy c6 thé dung hén hgp cat - thdy tinh
16ng réi théi khi CO;, diing thém xuong sit holic hom ngoai c6 tict
dién gin st bé mit méu. Khuén kim loai vé bing hén hgp cat -
nhya ciing nhu ché tao theo phuong phép D nay.

Khuén rudt vé cimg ché tao nhut trén ¢6 nhidu wu diém:

- Niing suét cao, vi dé cg khi héa vaty dong héa;

- Thong khi dic biét tét;

- B§ chinh xac cao va bé mit nhin nén gidm dugc lugng du
gia cong § vat dic,

- In hinh ¢6 kha ning ddc nhiing chi tigt hinh ding phiic tap
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c6 canh, cé rinh ma khuén cat dat sét khong tao hinh ndi; dac,

vit méng téi 2 - 3 mm,

16 3 canh sic nét.

Hop ngudi Hép néng
Pigu kién dong rin
- Nhiét 46 hép Nhiét 46 phong 200 - 600°C
- Thoi gian 10 Gidy 30 giﬁ;g::st?ép be
- Mitc 46 déng rin Théu

P§ bén cida hip sau

180 - 210 Nfem? (90

50 - 70 N/em? (15 -

khi 18y ra khéi hop | - 95% do cimng cing) | 20% ¢ ben cudi cing)
Kha ning tao khi .
. ft ft - trung binh
ctta rut
Kha ning dé pha vd Rt tét Tét

Binh ¢chua cat

-

L\\\\\\\\

l@ig@

NN

Tam mau
—

L /////////////%

Ban

So db thdi cat tao khudn vé theo phuung phip D
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3. Hop néng va hép ngui

Tif nhing ndm 80 trd lai day, cong nghg lam rut ding hén
hgp cét -nhya - diu phat trién rt nhanh. Rujt vé cimg dugc ding
10ng rai hon khuén vé cimg, dung ci véi khuon cit dst sét, khuon
kim loai. Cé hai dang cong nghé chinh 13 hop ruét nong va hép
rudt ngudi, ca hai loai hop rust deu Jam bing kim loai, nhung hop
ndng phdi lam & nhiét d6 cao nén gia thanh cao hon.

Rugt ché tao theo phuong phap hép néng sau khi 14y ra khéi
hdp con phdi say them & 300 - 450°C trong vai phit méi dat dp
bén cusi cang.

Nhing ndm gin day c6 nhizu cong nghé cai tién nhim giam
nhiét d6 hop rust chuyén hin sang dung hgp ngui: |

- Phudng phap khong khi néng ding hop ruct ngudi hoic
sdy nhiét d§ thap, vin dang nhya dong rén néng, sau khi thai
hojc bin cat diy hop rust thi théi tiép trong khi néng 200°C trong
thoi gian 20 gidy. Cach biy c6 nhisy uu diém: siy nhanh, sdy
thdu, khong cin 19 sdy, rudt cé do bén cao, tao khi it.

- Phuong phép thdy tinh léng - CO, hop rudt néng, hop rugt
chi néng 100 - 150°C, nhung dung véi hén hgp cat thdy tinh léng
r6i théi CO.. Cich ndy nhanh, ré, rudt van chinh xac, néu ding cat
hat min thi khéng can s0n; da san xudt trén may ty dong cd rust
0,3 - 20 kg véi nding suat 200 rugt/gis.
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i. DUC CHINH XAC BANG MAU CHAY

Pic chinh xic bing miu chdy & phuong phép dic cé
nguyén 1y 1am khuon gidng nhu cich dic tugng bing mau sap da
¢6 do chinh xic cao dé tao ra mau sép va nhd dung hon hgp cat
chiy véi chat dinh dic biét da tao dugc vé khuén c6 do bén cao
nén sin phim dic ra chinh xic hon nhiéu, do d6 phuong phap
dGe bing miu chdy di nhanh chéng pha trién va chiém vi tri ddc
dao trong nganh ché tao mady, sin xuit nhing chi tiét nhé, 46
chinh xéc cao, khong cin gia ¢ong hodc khong thé gia cong. Qua
trinh san xuit gém c6 nhitng budc sau:

- Ché tao khuén ép.

- Tut khudn ép san xuit ra miu sap réi rap mau thanh cham.

- Ao vb: cho hén hop cat 1éng bao quanh cham méu d€ tao
khudn vé holic khuén khéi.

- Lam chay mau réi nung khudn vé téi nhiét 46 cao.

- Rot va 1am sach vit dic.

Dudi day sé néi ki hon vé dic diém ky thuit clia ting budc.

Khudn ép: thudng bing kim loai va dugc gia cong rat chinh
xac bing thép thi bén 1au, b¥ng hop kim nhém hoic hgp kim dé
gia cong hon; c6 thé ding nhya époxi, cao su héa d€ lam khuén
ép. Khi khong yéu ciu chinh xdc cao,véi san lugng it con c6 thé
ding khudn thach cao.
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Ve san xut miu, thuéng ding nhét 13 miu bing hén hop
sap trong d6 c6 sip thién nhién pha 14n véi sip tdng hop, d3m bio
sao cho nhiét d6 chdy thap (khodng 55 - 90°C), miu bén, co gidn
it, n dinh kich thuéc, nhi¢t d4 bién mem phai giit miu & nhiét do
trong phong 10 - 15°C; néu khéng phai gitt mAu & nhiét dé thip
d€ 4n dinh kich thuéc trudc lic ding. Ché tao miu bling cach
ding bom r6t ép sip & trang thai sét vao khuén ép.

2

| Nifa khugn 1

Miusip [ | N Kivoon 2
l n Nz khudn 1
g . N3 khuon
hang thach cao

Chim mdu N
P==f Miu me
-

Khuon B
khoi B

vat dhic

So db qua trinh ché tae vit diic ding miu chiy
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Ngay nay ngudi ta chi ¢ nhidu dén viéc ché tao thiét bi phun
ép sap c6 kifm tra ty dong nhiét do sap, ap lyc va tdc d¢ phun ép
sap (t6i 28 daN/cm?). Vat Léu 1dm méu cing duge nghién citu
nhidu, ngoii sap ngudi ta dung nhua, vi du nhya xap polytryron
vifa nhe, ré, dan nd nhiét nhé hon sap nhidu nén kich thudc it
bién déi theo nhigt do.

Tao khudn khéi: rét hén hgp cat 16ng vao hop bao quanh
chiim miu sap, rung hojc hiit chin khéng cho bot khi thoét ra rbi
chd cho hén hop déng rin, khodng 12 - 24 gid sau mdi taich méiu
ra va dugc khudn khéi {thusng ding dic hgp kim mau).

Tao khudn vd: nhding chim miu vio hén hop cat 1éng dé
méu dugc bao mot 1dp mdng vita dd, ric cat khd 1én, ding héa
ch&t NH; hofic hong gi6 néng cho 16p v6 chiu néng khd, sau dé lai
nhiing tao 16p méi (ndi chung tix 3 - 15 ldp). Pong tac nay goi la o
vo. Cach tao khuén ré, théi gian khé cimg ngin hon (tdng cong
chi 20 - 150 phat).

Vé ki thuit tao khuén quan trong nhét 13 chit dinh tdong
hén hgp chiu néng. Thudng ding nhitu nhit va cing tao ra
khuén c6 chit lugng cao 13 etyl silicat. Chat niy & dang léng chi
trd nén dinh khi tic dung véi nudc va tao ra chit keo axit silisic
{goi 1a tao gel) theo phan dng:

Si(0C.Hs}s + 4H 00— 4C.H5;0H + Si(OH),
Tatraetyl silicat Rugu etylic  Axit silixic

54



Phdn (ng chi xdy ra khi du Hy0, c6 rnugu hodc axeton dé
dung hoa etyl silicat, ¢6 HCl lam chat xic tic. Dung dich etyl
silicat da thdy phan nay tron v6i bot cat Si0p min véi ty 1¢ 1 dung
dich/ 2 bjt cat sé duge dung d€ 4o vé va chi cin 20 phit dén mot
gio sé kho ciing. Néu dung thém NH,0H sé déng rin nhanh han.
Khi sdy, nudc va rugu béc hai nén khuén vé chi gbm mang silicat
bao quanh nhiing hat cét, 44 chiu néng ctia vé sé rat cao.

& nudc ta, etyl silicat d5t nén ding thady tinh 16ng sé dé kiém
hon. Thy tinh 1dng phdi chon loai c6 modul cao hojc phai ding
NH; cht lugng d€ x(t Iy ting modul t6i 3,0 - 3,4 lugng ding cao
hon, khodng 1 nudc thiy tinh/ 1 bat cat (bot Si0s). Con ¢b rat
nhiéu cich pha ch€ hdn hgp cat Iéng dung cho diic mau chiy.

Ngoai ra ¢6 thé ding ximing pooclan, photphat amon hay
hydro lam ch4t dinh. Néu dic hgp kim mau nhut nhém, dong c6
thé diing thach cao d€ tao khuon khéi.

Lam chdy miu va nung khudn ciing 1a thao tic quan trong,
khong cha ¢ dé 1am nit khuén do miu dan nd nhiét 16n. C6 nhidu
cach lam chdy miu;

- Nung méu v khuon trong nudc, & nhiét d¢ khodng 80 - 90°C.

- Dua khuén dot ngét vao 16 1000°C, vdi gradien nhiét do
18n, sip & bé mit miu chdy nhung bén trong khéi sap chua kip
gian nd. Vi cach ndy dong thai lam chdy méu vita nung khuén,
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chi mat khodng 2 gid.

- Nhiing khudn trong sap néng chdy § 190 - 210°C hoic tot
hon 1i trong chit 16ng c6 nhiét do sbi cao (poliglycol) & 200 -
250°C, qua trinh thiy phan va tring ngung sé ti€p tuc lam khudn
bén thém 1,5 - 2 [an.

Chi ¢ ring véi méu polystiron chi thdy & nhigt d dusi 70°C
d8 tranh sy gidn nd nhiét d§ dot ngdt § khoang 80°C. Sau d6 nung
& nhiét d4 cao miu sé bdc hdi. )
 Nhiét d6 nung khuon thudng khong 850 - 950°C, d3m bo
cho sap dinh & b2 mjt khuén chay hét va nhiét 46 khuén cao (néu
r6t ngay kim loai sé in hinh khudn ré nét). Riéng vdi khudn thach
cao chi sy khodng 550 - 650°C dé tranh sy phan huy. |

Pic chinh xic bing miu chdy ding khudn khoéng c6 mit
rap thich hgp véi cac chi tiét nhd hon dudi 5 kg, ¢dn d§ chinh xac
cao. Thye ra véi phuong phap nay c6 kha ning ché tao nhimg vat
ddc tit 0,02 - 140 kg, 15 nhé t6i 2, va thanh day 1 - 10 mm, kich
thuc ¢6 thé t6i 1 m; song véi chi tiét chinh xdc ¢6 kém di.

Vi gia thanh tuong déi cao, phuong phap dic ndy chi ding
khi s3n higng 16n d¢ dt khiu hao khudn ép (di rang khudn ép nay
ré hon khudn ding dic ap lyc nhigu) v ding trong trudng hop
cin gidm khdi lugng gia cong cd nhidu (khuén dip) hofc ding dic
nhitng chi tiét bing hgp kim chéng mon, rit cin (cinh tuabin rat
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khé gai céng cd).

Nhitg nim gin ddy, ngudi ta ¢3 ddy manh viéc co khi héa
vi ty dong héa qua trinh dic chinh xac bing miu chdy ¢6 nhidu
thao tac t mi ndi trén, nhé d6 gia thanh gidm. Vi du di ché tao
thiét bi 1én hoin do mét ngudi ditu khién 1 gid sdn xuft duge 20
khudn. Mic khic ngudi ta cing nghién ctu nhitng chit dinh méi
cho ¢dng nghé dac nay: tao gel axit silisic hoa tan trong nudc,
tranh dung cac dung méi hitu cd, thdi gian khé cing dai hon
nhung gi4 thanh ha va an toan hon, it s¢ chay. Nhidu xudng dic
méu chédy ciing di ding nhiing loai otocla an toan c@ l6n, aé ¢o
thé tang nhiét 43 hoi nudc tdi 150°C, chju ap lyc t6i 5 atm.

1. PUC CHINH XAC DUNG MAU ViNH CU

Khic véi phuong phép dic ding miu chly di trinh bay,
trong cac phuong phap dic sau ngudi ta ding miu ¢6 gia ¢ong bé
mit chinh xac bing g ¢é tranh nhya cho nhin, kim loai, thach
cao hodc cao su ddong thdi dang hén hgp lam khubn ¢6 hat min
bén. Khudn ché tao gém hai nifa, khi dic ghép hai nda lai chit
khong lién khéi nhu khuén ding méu chdy. Vit dic ché tao ra c6
dd chinh xac v nhin béng cao, tuy thua phuong phap dic ding
mAu chay chiit it nhumg vn duge diing nhidu trong sdn xuat hang

loat nhé.

Phuong phap Shaw (khuén gém khai). Ding hén hgp cat
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16ng c6 bt Si0z (cat min) va dung dich etyl silicat da thay phén co
pha thém cacbonat amon dé diéu chinh théi gian dong rin, pha
thém uhidu sé rin nhanh. R6t hon hgp cit 1én mat mau c6 bbdi sap
hojic silicon. Chi vai phtit déng ho, hén hgp dong rin va co thé it
mAu ra khéi khuén. Lic nay khuon con mém, dan hdi duge. pé
kho hoc siy, rugu bdc ra giy vét nitt & khuén, lam ting d6 khong
khi. Nung 1000 - 1100°C trong 4 - 12 gid cho rugu va nude béc
hét, khuon kho dem rp va rot hodc ngudi deu duge ci. Rét xong
cing d& pha vd. Phuong phap nay cé gia thanh con cao do etyl
silicat d%t. N&u chi dang etyl silicat d€ tao mot 16p khubn méng 10
- 15 mm con phia ngoai dung hdn hgp samot véi thdy tinh 16ng
thi c6 thé gidm dugc gié thanh.

Phuong phap ndy dugc dung d2 ché tao khuén ren dép, canh
tuabin,khuén ép nhya, cic dung cy ding trong xudng dic nhu
khuon kim loai, tim mAiu, hop rudt bang gang, nhom. Hign cung
43 ché tao may ty dong kifu du quay sin xut khudn hai 16p ning
sust 1 khuon/ phit. Vi phuong phap nay c6 thé dte vt tir 0,5 -
700 kg, thanh c6 thé méng téi 1,5 mm.

Khuén thach cao: khuén thach cao dugc diing dé ddc cic chi
tiét biing hop kim mau, nhiét do kim loai rot khudn khong qué
1200°C.

Thach cao séng 6 cong thite Ca$0,.2Hz0 khi sy & 170°C s¢
thanh (CaS04)s.H20 hemihydrat, nghién min ta sé dugc thach cao
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bot ding lam khuén. Khi trn v6i nude, thach cao sé hat nude va
két tinh lai, tao mang khong gian bén cing. Thudng ding hén
hop 80% thach cao, 20% amian sgi va khodng 50 - 52% nudc, sau
khi khd do bén kéo dat khodng 4 - 4,5 daN/cm®. Thém amian dé
ting bén, mudn ting thong khi khi chét tao bot lic khuly ron
thach cao v6i nudc hoic xit 19 thach cao biing hoi mic ap suit cao
trong 6tola d€ tao rinh khong khi gitfa hat khi két tinh thach cao.
Hén hgp thach cao pha nuéc dem d6 1én mit miu dé mét lgc sé
d6ng rén. Sau dé, sdy 230 - 350°C khodng 6 - 10 gi8, nung 700 -
800°C trong 2 gid (néu diic néng). Mudn tranh rd, cin 4y cho hét
nuéc, khi dé cin thdi gian dai hon nita. Pic biét can chd ¥ tdi dic
tinh d2 nat khi lam ngudi cta khudn thach cao, do d6 phai lam
ngudi cung véi 1o téi 300 - 350°C réi méi 1y ra ngoai.

T6t nhat 1a rét khudn thach cao trong chan khong, ddm bao
tranh dugc rd hoi va ¢6 thé diic thanh méng t6i 0,2 mm.

Thach cao tuy ré nhung gid thanh khuén van cao do thach
cao déng rin khong ding lai dugc nita, ché tao khudn cing don
gidn nhung chu ky sdn xust dai; ¢6 thé dfic vat méng, kha chinh
xac, khéi lugng t6i hang trim kg.

Iv. BUC TRONG KHUON KIM LOAI

Khuén kim loai duge ding dé diic dan sting than cong tir thé
ky 15 vi cudi thé ky trude di duge ding nhidu d€ dic hgp kim
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mau, riéng véi dic gang méi bit dau diung ti thé chién thit hai.

Khudn kim loai c¢on duge goi 1 khuon vinh cdu vi dung dic
nhidu [n. Khuén biing gang khi dGc hgp kim mau c6 thé t6i
10.000 fan r6t, tudi tho cia khuén ciing 16n t6i 3.000 - 5.000 fan
rét. Thye ra d6i véi nhitng chi tiét 16n cd 600 - 9.500 kg tudi tho
clia khudn chi ¢in 10 fan rét 1a da 6 1gi.

So v6i khudn cét, diing khuén kim loat d€ dtic c6 nhitu diém
t6t han:

- Chu ky sdn xudt ngan néu cd khi héa thi chi ching mét
phit;

- Vét dic chinh x4c, b2 mit nhin dep, lugng du gia cong it
hon so véi difc khuén cat - dat sét 2 -3 [an;

- Co tinh vit dic cao hon do khuén kim loai ¢6 té¢ d6 Iam
ngudi lén;

- Ning suit cao, tiét kiém cat (chi diing cit lam ru6t) d dé
gia thanh ré hon.

Song khuén kim loai ciing ¢6 mét s6 nhuge diém:

- Gi4 thanh khuén cao, ché tao;

- Khé dic nhimg vat c¢6 thainh méng (2,5 - 3mm); dién ring;

- Do ctimg khéng co bop duge nén vat dic dé ¢6 img suit
trong, dé vénh hoic nit.

Thyc t€ khuén kim loai duge ding nhigu chd y&u trong sin _



xuit dic hing loat ldn nhiing chi tiét don gidn bing hop kim
nhém, hgp kim dbng va cic hop kim mau khac (thanh day cé thé
tr 3 - 100 mm). Véi gang va thép cing dang khudn kim loai dé
diic nhimg vit t vai trim gam t6i 12 - 14 tdn chua phd bién, vi
con mot s& tré ngai nhw: nhist do thép 16ng cao 1am tudi tho
khudn kém nén gia thanh cao, dtc gang dé ban in bién dang tring
khé gia cong co. Trudng hop vt dic cin c6 t8 chic bién tring
nhu trye can thi ding khudn kim loai rat ¢6 lgi. Ding khuén kim
loai d€ dtic gang déo rat tét: gidm 50% thdi gian G, lai c6 thé ding
gang thanh cacbon hoi cao, dé niu trong 16 ding. Khuén dac théi
biing gang ciu néu dic trong khudn kim kim loai c6 tudi tho gdp
2,6 lin gang xam thudng vi ciing cao hon gang ciu dic trong
khudn cét.

Ve ky thuat ddac trong khudn kim loai, ngudi ta quan tdm
nhidu vé ché dé nhiét ca khuén. Pidu khién duge ché do nhiét
hgp Iy tc [3 khdng ché ngudi cda vat ddc tao duge t§ chite kim
loai mong mudn.

Khuén thudng 1am biing gang xdm c¢6 ham lugng C 3,5%, Si
khodng 2%, it P va rat it; néu lam bing gang cau holc gang ciu c6
4- 6% Si thi cing tot. Ciing c6 khi ding thép cacbon, thép hgp kim
d€ 1am khudn hofc ding khudén bing hop kim nhém di qua qua
anot héa tao mét mang oxit hom & bé miit ¢6 kh3 niing chiu nhiét
t6i 2500°C (khuén parafin); khuén nhém truyén dich nhanh nén
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¢6 thé diic cd gang, thép ma khong s¢ héng, vat diic nhin dep co
tinh cao, it {ing suét.

K&t ciu khuén kim loai tiy thudc vao hinh dang véat dac..
khudn c6 thé 4en khéi, c6 mot mat vap bing gang hodc hai mdt
vap thing g6c. Rudt nhéd va don gidn thi lam bing kim loai; rujt
cit cing hay dang khi cin ¢6 d9 co bop tét, cAn tao bé mit c6
hinh déng phitc tap (rudt cat tuci cang t6t, rudt v cing cang tot
hon); b8 tri hé thong rét nam trong rudt cit dé rot duge ém,
khéng xody, khong bin té hat sit.

Chidu dai thanh khudn 1i mét thong s§ quan trong. Khudn
day thi kha ning lam ngudi sé khé khi diic gang néu mudn gang
két tinh xam thi thanh khuén nén méng nhung khéng mong qué
d€ tranh bi€n dang khuén.

Son khudn b¥ng bt chiu néng samot, grafit, thach anh,...
cing Ia bién phap t6t dé gidm téc do lim ngudi (chong tring khi
dic gang), chong va dip nhiét ting tudi tho gang. Thudng nén
son méng, nhidu 16p; mit ngoai phd thém md héng cla ngon Ida
axetylen cho d& théo khudn. Mudn chdng bién tring thi son day,
ding ferosilic 48 tao mam. Véi khudn dang dic hgp kim mau co
thé tring men & bé mit d& ting tudi tho. Ngodi ra, khi dic phdi
nung néng khoing 200 - 250°C ¢ gidm bét toc do ngudi va tranh
cho khudn khéi bj nift vi va dap nhi¢t. Nhiét d9 khudén, nhigt do
kim loai 1dng khi rét va nhiét do vat dac khi 48 déu 1a nhing yéu
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td cin khong ché tay theo hgp kim daGc néu muén vat duc it ing
suat, gang khong bi bién dang.

Riéng véi gang xam diic trong khuon kim loai, vin dé chéng
bign tring dugc quan tim nhitu. Ngiy nay ngudi ta ¢6 thé dic
trong khuén kim loai nhitng vit diic thainh méng t6i 3 mm ma
khong bi tring néu ding gang c¢6 ham lugng Si va P cao. Vai tré
ctia thanh phin héa hoc trong viée chdng bién tring rat dugc coi
trong (tic dung khoang 60%, trong khi d6 tac dung cda toc do 1am
ngudi 30%, thinh phin son 20%).

Vi du vé thinh phan gang dac trong khuon kim loai:

c - Si Mn S P

3,2-3,8 2,4-3 0,6 0,1 0,3-0,7

Néu didu khién ch& 46 nguéi tot thi dac ra duge gang xam,
chi can 4 khit ndi lyc & nhiét do thap; ngude lai ndu 42 bidh tring
sé phai 1 nhiét 4§ cao thdi gian dai vita dt vita gidm cg tinh.

Xu huéng hoan thién céng nghé dac trong khuon kim loai &
thé gidi ngay nay:

+ Ting cudng 1am ngudi khuén dé dat duge t8 chirc kim loai
t6t hon, co tinh cao hon; mit khac, c6 thé dic nhing vit Ién,
thanh day, nhing hgp kim c¢6 khodng cach dong lén hoic nhiét d6
chly cao; thudng ding mot sé cach sau:

- Thanh khuédn chi can day 12,5 - 30 mm nhung mit ngoai
c6 gai va dugc théi gié d& lam ngudi.
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- Diing khéi 1am ngudi bing nhém (trong o #ng nudc chdy)
4p sat vao thanh khuon & chd can lam ngudi nhanh.

- Ding khuén bing nhém hodc bing thép mdng thinh, 1am
ngudi bing nuéc hoic béc hoi (thi lan nuéc va gié).

+ GiAm bét téc dd lam ngudi cta khudn bing céch tao mot
16p hén hop cat kha day & bé m3t lam viéc, nhd 46 6 thé dac vat
16n, hoic dic gang ma khong s¢ ban in bién tring. Nhitng ndm
gan day phét tridn phuong phap dic trong khudn kim loai ¢6 40 v6
cing. Dang khudn nay tranh dugce nhizu nhuge diém va phat huy
uu difm cta hai loai khudn: vé cing va kim loai. Cach ché tao
khudn kim loai vé ciing nhu hinh sau.

a)

4)E =4
7 oy
// "/

Neocoo e oo 5

YRR

2 n\&\\\\

I L d i,
Aecascdso00s

b}
a) Théi hén hgp cat - nhya;
b) Tach khuon kim loai di tao 40 vé cing khéi tim méiu; ¢) Khudn da rap
1. Tém dif miu; 2. Miu; 3. Khuén kim loai; 4. Péu may thdi cat;
5. Lop vd cing; 6. Dién trd nung néng tim mau
S¢ d6 qua trinh tao o vé ciing cho khudn kim logi
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Khudn kim loai bé mit trong nham tho duge dit trén tim
mau chinh xdc di nung néng i 200 - 220°C. Dang cach bin cat
dé dua hén hop cat nhya (c6 25 dén 3% punvebakelit) vio khe hé
gitta khudn va miu, tao nén 16p v4 ciing day 3 - 5 mm. Bing cich
tugng ty ciing c6 thé tao duge o vé ciing cho mét kim loai.

Ngudi ta da nghién ctu va thiy ring khuén khuén kim loai
cb ¢6 ciing van ddm bdo vat dic ¢6 co tinh cao. M3t khac, lai ré
hon, dé ché tao hon vi khéng cin gia cong vé bé mit lam viéc;
tudi tho cao hon vi khong can gia cong bén mit lam viéc; tudi tho
cao hon; khuén cit lai ¢6 kha ning co bép, dé pha dg, it gay ing
suat & vt dic; d¢ chinh xac cla 40 cing ciing cao hon khuén vo
cting thudng do tua vao khuén kim loai, tranh dugc cong vénh.

+ Ca khi hoéa va tu dong hoa qua trinh dic trong khudn Kim
loai hoat tinh ciing duge cha ¥ nhidu, vi ¢6 tic dung ting ning
sudt, cai thién diéu kién lao dong, én dinh ché do nhiét ctia khuon
do d6 6n dinh chét lugng vt dac. Viée dong md, dit rudt hoic rat
ruft, thdo d& vit duc, son khuén,... thusng phai thao tic nhanh
chéng, ding lic d€ tranh vat dac khdi bi ket trong khuén hoic
ddm bdo chat lugng (tranh ndt, bién tring,...) Néu khong duge co
khi héa, céng nhan phai thao tic trong ditu kién khuén nong sé
rat vat v, ty 1¢ héng cao. Nguoi thudng ding nhimg co ciu lam
viéc bang khi ép hogic bing diu ép dé thuce hién cac thao tic trén.
Nguoi ta di ché tas nhing may van ning mdt hai khuén holic may
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kidu du quay, kiu bang truyén nhigu khudn. Cung ché tao cac
may chuyén ding nhu may ddc pitténg nhom ¢6 4 khudn nang
suat 300 - 400 cai/gio.

+ Ngoai ra con nghién cltu cAi tién két ciu khuon hodc cach
rot nhut

_ Dung bom chan khong 48 hat khong khi trong 15 kKhudn
ddic rot, d3m bio dién day nhitng vat mong thanh.

- Ding khudn ghép bing nhiéu t4m moéng hoic dan ti
nhimg kh6i kim loai da tieu chugn héa hinh thap, hinh léng tru.
Loai khudn nay c6 khe hd, khi bi nung nong khuon c6 chd dé gian
nd nén it bi nit bé mdt, tudi tho s& cao hon, thuding dugc ding
&Gt nhing hop kim c6 nhigt 46 nong chay co (dong, gang, thép)
die nhimg chi tiét khong phdc tap tm nhu: canh tuabin, chan vit,

4€ biia,... va c6 thé dung ca trong <in xusit hang loai nhd.

v. BUC LY TAM

Pigc ly tam dugc dang 42 san xudt 8ng gang, phoi cho somi,
vong ging (secméng), bac 16t. Muén ché tao ong bing kim loai
kép ciing ¢6 thé diing cach dac ly tim, rot k€ ti€p hai hop kim véi
ditu kien khéng ché chit che khodng thai gian cach quang gita
hai dgt rot hodc rot kim loai 1éng vao mot v thép da dugc nung
néng trudc & han.dinh lién.
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|- Tam bich

|

Ming
| X

S¢ d6 may diic ly tim truc n¥m ngang
Khi dic ly tim éng, khuén quay quanh truc cGa né, hyc ly
tdm ép kim loai 16ng sat thinh khuén tao 16 trong 6ng ma khong
can ding rugt. Chigu day thanh 6ng do lugng kim loai lﬁng rét vao
khuon quyét dinh. Trudng hop cin dudng kinh trong cia 6ng
khong ddi hoic thanh dng khéng day déu thi méi phai ding rust
cat.
béi vdi vat hinh dang tron xoay don gidn thudng khuén kim
loai, mjt trong son 16p huyén phit chiu néng hodc ric bét kho
{grafit, pherososilic) @€ cach nhiét, tao mam (chdng bién tring khi
dic gang).
V6i vat phiic tap, san lugng it thi ding khuén cat thuong
(hén hgp ¢6 dd bén cao), khudn miu chiy, khudn grafit. Khi dé
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thuding bé tii khuén d6i xtng qua tryc quay thiang ding dong thoi

1a dng rot.

khudn

Dric Iy tim khudn cat thudng
Puc 6ng dai ding may dic ly tAm truc quay nim gang véi
khudn kim loai hoic khudn kim loai ¢6 16p 4o bing cat. Lép &0 nay
¢6 thé bing hdn hgp cit, dat sét thudng, tot hon cd (& dung cat
nhya. Diing khudn c6 4o cat dam bdo téc d¢ ngdm hon, gang
khéng bi cé Ao cat dim bdo téc dd ngudi cham hen, gang khong bi
tring mit khac dé 1dy vat dic ra khéi khudn.

R Khuén
Dich chuy&n khi dang rét . .
.7 . Ao nugc
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Ngoai ra khi diic ly tdm c¢on dung khuén kim loai nhiéu 16p,
khuén kim loai ¢é phun nuéc lim ngudi nhanh hojc¢ khuén duge
hit chan (ap suat con 60 - 160 mmHg) khi rét kim loai 16ng.

Ngudi ta con ding phuong phap dic Iy tim dé ché tao thanh
mai: ric hat mai vio khuén truée, lyc ly tam sé phin bd déu hat &
bé mit khuén (nung néng dén 600"C bing dong dién cdm dng),
hgp kim nhém 18ng rét vao sau sé lién két hat mai tao thanh banh
mai ¢6 chét lugng tat.

So v6i dic trong khuén tinh, dic ly tim c6 nhiéu try diém:

- Vat diic ¢6 t8 chic kim loai sit chit & mijt ngoai;

- Khéng can ruét van tao dugc 16 rdng;

- ft t6n kim loai vio hé thdng rét; t9 18 thinh phim cao téi
95%.

Tuy vy ciing ¢6 médt s3 han ché:

- Khé diic nhiing hop kim dé thién tich.

- Thudng chi ding ddc vit tron xoay rdng: mit trong nhing
ong rong nay khong cé kich thudc chinh xic, dé 1an xi bin hojc
bot khi.

Cach diic ly tdm c6 thé dung ché tao nhimg vat thanh day ti
3 - 200 mm, khéi lugng ¢6 thé téi 45 tan; dic duge nhitu loai hgp
kim.

Khi s(f dung can chi y dén:
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. D ben cdia khuén (thuting chiu ap e 5 - 10 daN/em® véi
t6c do vong 6 -8 m), khudn nén lam bing gang bén cao hoac thép
<6 thanh day gip 1,5 - 2 Tan thanh vat dac.

_ Két cdu khuon va ché do nhi¢t sao cho dé thao vat duc,
dam bio chét lugng vat diic.

_ An toin ctia mdy: can bang may chéng rung, c6 chup bao
vé ¢ tranh tai nan.

Tuy duge ra d6i trén hon mot th¢ ky, nhimg dic ly tam vin
con dang dugc phat trién ding & nhizu nudc nhém nhing hudng
k¢ thudt sau:

_ Dac 6ng gang 50 dai 3,2 m trong khubn ¢6 16p ao cat dat
sét: dac ng bing gang graphit deu ben, méng, nhimg loai ong
dudng kinh trén 2m. €6 trién vong dung nhimg loai éng gang nay
4€ dan dau, khi dot thay cho §ng thép, vita ré han lai it dn mon
hon. San lugng éng gang graphit cau & Nhat rét 16n (hon 300.000
t&n trong 1 nam). San lugng gng dic theo phuong phap ly tam ciia
Nga ciing rat 16n, t6i 72% trong khi d6 dGc lien tuc chi 25,8%.

_ Dic phéi thép dang ong dé 15i dem can thanh 8ng cac loal
cling vt 1gi vi tiét kiem duge kim foai (25% - 50%) gidm thoi gian
nung noéng kim loai (2,5 - 3 fan),gidm tiéu hao ning lugng (4 -6
{in). Day 1a mét linh vyc &p dyng méi cta ddc ly tam dang cé
chitu hudng phat trién manh.
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- Pac ly tam hai 16p kim loai dung sdn xuét tryc cac, 16p
ngodi 1a hgp kim ving mai mon, 16p trong 13 hgp kim déo hodc
sin xuit éng kim loai trong dé c6 mot 16p thiy tinh d€ diing trong
¢bng nghiép hda hoc. |

- Pa ché tao may duc ly tim chuyén ding ning suit 180 vt
dic/ gig d€ dic réto cd nhé.

V1. BUC AP LYC

Diic ap lyc [3 mét phuong phép ché tao vat diic ¢6 ning suit
cao, ¢6 ditu kién ty dong hoan toan, d6 chinh xac va d§ nhidn
béng bé mit vat dic ciing thudc loai cao nhét.

Kim loai 16ng dugc rét vao budng dic biét goi 1a budng ép roi
duge pittdng ddy vao khudn bliing kim loai. Kim loai 1dng sé duge
k&t dinh dudi ap sust du rdt cao (300 - 5000 daN/em?). Téc dé
dong kim loai 16ng chdy vao khuén 1én t6i 0,5 - 120 my/s, ddm bio
diic nhitng vat thanh mdng t6i 0,8 - 6 mm, va ddc ¢d ring, ren...

Pic ap luc duge ding trong san xuat 16n. Pic hop kim mau
¢6 nhidt do chdy tuong ddi thdp, khéi lugng vat ddc tir vai gam
d¢n 65 kg (nhém) hodc 90 kg (kém). Thanh vat dac khéng nén
day qua 5 - 8 mm.

Piic ap luc cao ¢6 nhiku vu diém:

- Khuén kim loai ding nhidu duge fin (diic nhém c6 thé tir
100.000 - 250.000 [An; didc kem chi ¢6 thé t6i 500.000).
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- T6 chtéc kim loai cda vat dic nhé min nhd tic dung ngudi
nhanh ctia khudn kim loai va nhd ap luc cao (ting cudng trao ddi
nhiét, b6 ngot).

- Hoan toan khang ding dén cat lam khudn va rudt cat.

- Do bé mit khudén cé dé nhin bong va dg chinh xic cao nén
vat dc ¢6 thé dat dé chinh xéc tit cip 3 - cdp 5, 40 nhan béng 5 -
7. phan 18n dem diing ngay khong cin gia c¢ong co.

- Ning suét cao, cé thé dat 1.000 - 3.600 Jan ép/gis.

Song dic &p lyc cao ciing c6 mot s6 nhuge diém:

- Gia thanh khuén rat cao, nhét la khi dic cic hgp kim <6
nhiét d6 chdy cao nhu déong, thép; vat ligu lam khudn thudng phai
12 loai hgp kim chiu néng dic biét, gia cong co ti rai va nhiét luyén
theo ché do riéng.

- Vit diic ¢6 nhidu ro khi bén trong do dong kim logi chay
viao khuén cuén theo bot khang khi va do két tinh nhanh khéng
thoat ra ngoai dugc; thusng phai cha § ki€m tra didu kién rot.

- Kich thudc va khoi lugng vat ddc bi han ché theo cd may
dudc; thuéng nhiing chi tiét nao mudn dem ddc ap lyc ciing phai
thiét k€ lai cho phi hop.

- Ty 1¢ thanh pham nhé vi hé thong rét 16n.

V& ky thuat dic ap luc cao thudng ngudi ta thudng cha y dén
hai mat:
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Khuén dic dp lyc cao khé ché tao hon nhing khuén kim loai
khac vi phdi lam vigc trong dieu ki¢n nhigt do va ap sudt lén, lai
phdi c6 kich thudc chinh xac va d§ nhin bong cao. Thudng mudn
c6 khudn t6t ding duge lau phai quan tim dén nhidu vin db: chon
vat ligu cd do bén viing cao, két c&u khuon hdp 1y, c6 nhing may
chuyén ding va thg gidi danh riéng cho viéc gia cong khuén, ap
dung nhimg ché dg nhiét luyén thich hgp, kim loai rét khusn chi
héa nhigt 10 - 20°C trén duong léng; khi rét khong nén chi dé
nhiét d§ khuén cao qua d€ tranh han dinh vao vat dac.

Méy diic c6 nhiéu loai:

- Budng ép néng (nhing trong ndi kim loai 16ng) chi diing

vdt hop kim nhiét dé chdy thip nhu kém.

Khudn

Lo nduy  Kim loai long

S¢ d6 dic ap lyc ding budng ép néng

- Budng ép ngudi (dit xa ndi kim loai), c6 thé diing luc ép
cao hon (1.000 - 3.000 daN/cm?) diing khi diic hgp kim nhém va
hgp kim c6 nhiét d¢ chdy cao hon.
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‘ fia khuén
Khuon co dinh dr dong
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Buong ép nouds %

He thon
chat d‘ﬁ{_

a) Truéc khi dac; by Diic xong 1dy vit miu ra khdi khudn

S¢ 46 diic p luc ding budng ép ngudi

May ép n¥m ngang budng ép ngudi dugc ding phd bién
nhat.

Khi né vé ¢ may ngudi ta chd § dén &p lyc ép hai nida
khuén; may 16n nhat hién nay Ia may dic ap luc budng ép ngudi
kidu n¥m ngang c6 lyc ép khudn 3.500 tin va lyc ddy kim loai
18ng 185 tdn, ddc vat bing nhoém c6 khéi luong t6i 52kg; may cb
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khoi lugng 195 tén, kich thugc 4050 x 16150 x 4500 (may kidu OL
350008 cla hing IDRA). Hién nay dang thiét k& nhiing ¢d may
khéc c6 trong lugng 16n hon rat nhigu.

0 nuéc ta, diic may ap luc cao vin trén da phat trién. D8
ting ndng suit, ning cao chat lugng va md rong pham vi hoat
ddng hon nifa ngudi ta tip trung mét s hudng sau:

+ Ty dgng héa dic ap lye: May diic 4p lyc thudng ding hién
nay vin phdi nhd cong nhin dung may 1am mét s& thao tic thd
cong ngoai viéc bdm nat didu khién may. Vi du ding géo mic kim
loai 16ng tir ndi chita dé vao khudn ép, 4y vat ddc ra khéi khudn,
lam sach sé mat khuén d€ khong con dinh nhing hat kim loai
hogc ria thifa, bdi tron bé mit khuén va budng ép, pittdng. Ngudi
ta thiét k& mét s6 c¢d cu didu khién biing co khi, khi nén, dién ti
hodc chan khong dé thyc hién viée dinh lugng kim loai Iéng rot
vao khuén, van chuyén vat diic va dau rét ra khdi may,... tao nén
nhitng bé phén ho¥c xudng diic ap lyc tu dong hoéa.

Td ndm 1968 da c6 xudng dic ding ngudi méay ding thao
tac & may dyc ap lyc kém, s8 cdng nhan trong xuéng chi cin it,
tao diéu kién dé dang ty dong héa qua trinh dic 4p lyc, ning cao
ning sut, gidm ph€ phdm. Trong tuong lai khong xa, ngusi may
s& ré va sé dugc ding phd bién.

+ Bic ap lyc thép: thép cé nhiét d¢ chdy cao nén dic ap lyc
khé hon, hién nay c6 thé diic nhing chi tiét diy trén 2 mm,
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thuong phai dung vat lieu dé lam khuén (hep kim moliden, hoic
moliden - vonfa). So véi thép hgp kim, nhing vat liéu niy bén gap
2,5 Ian, do d6 tudi tho cda khudn ¢6 thé tit 5.000 - 15.000 Lin rét.

+ Ding khudn chan khong trong dic ap lyc: Vat dic ché tao
mdy ddc ap lyc thudng cé ré khi. Ding chan khéng hut khong khi
trong rd khuén ra trudc roi ép kim loai vio sau sé ¢6 didu kién
giam 16, mat khac, cho phép ding luc ép kim loai thip han, dam
bdo mit vat dic dep hon, ning cao d6 chinh xac va tudi tho
khuon. Khi d6 khudn phai sit kin va ¢6 hé thdng dic bigt tao do sit
kin cao. '

Gan day ngudi ta thit ding khi trg holic oxy thay khong khi
trong khuén thiy it rd hon, dé dién diy, tae chit it oxy nhung it
hai.

+ Dic ap luc thap: Dac &p luc thip ditng d€ sdn xudt nhiing
chi tiét bing hup kim nham ¢é hinh dang phic tap, kich thudc
tuong doi I6n (ndp xilanh, bloc xilanh, hop loc dau, hép s6). Khuon
d3t phia trén néi kin chiia nhém 18ng, diang khi nén &p suit thap
(dudi daN/ em® tac ding [én mdt kim loai Iéng trong néi}, kim loai
sé ding lén qua dng dan (bing gang cb Idp cich nhiét) dién day 15
khuén.

Dy 1a cach rot khuin ly tudng: khong cin rinh dan. h¢
théng rét, ddu ngét; kim lnai dang lén ém khong xody hoic hin 1
néu ta khéng ché duge ap suit khi nén. Khi nging khong cho ap
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suat khi nén tic dong thi kim loai thida trong éng din sé chiy

xudng trd lai néi.

+——— Xilanh

* Tam du

Tru din husng Théi khang
khi lam ngudi
- Ong dan
Bac nua khudn trén
L khuén Ong dén
~"nlia khudn dudi
Gioang Nap ndi
; P Nam sit kin
Ap sudt thap —» Cua trén
Ong ngang — ——
A Nai io

+
I

-

Kim loai 1dng

i

.I[hl“
HE

So¢ d6 hé thong thiét bi dic dp luc thip
So vé6i dic trong khudn cat va dac trong khuén kim loai tinh
thi dic &p sust ¢6 nhidu vu diém:
- Ty ddng hoa duge thao tac rét kim loai léng vio khuon rét
vt v, ning nhoc.
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- C6 thé didu khién duge téc dd cda déng kim loai chdy vao
khuén nhé khong ché ap suit khi nén, do dé c6 thé dien day
nhitng vat ddc kich thudc I6n, thainh méng.

- Cé thé tao dugc ap sudt du tic dong nén kim loai lic két
tinh (td 1 - 10 daN/cm®), di nhién thap hon nhiéu so vdi 4p lyc cae
néi & trén,

- Khéng t6n kim loai cho hé théng rét nén ty ¢ thanh phim
cao hon, t&i 90%.

So véi dic ap luc cao cach dic ndy ¢6 ning suat thip hon
nhidu nhung khudn va may déu ré, dé ché tas; kim loai chiy vao
khudn ém tranh duge rd khi v c6 kh3 ning ddc nhing chi tiét 16n
khéi lugng téi 300 kg, kich thuéc toi 1200 mm. Khuén thudng
ding 13 khuén kim loai, nhung rudt c6 thé bing cat. V4t lidu Iam
khuén khéng yéu ciu cao ldm vi chi ding 4p lyc thap. Chinh vi
th& phueng phap nay dang duge 4p dung rong rai va phat trién
manh nhat 13 trong sin xuit hiang loat nhd va trung binh. Hién
nay ¢ nhitu nudc da chét tao may dic ép luc thip ban ty dong
ning sust kha cao; dic ¢ nhém, magié, déng va khuén thdi lén
diic thép khong ri. Néu ding thém khi tro thay khong khi nén thi
cang tét han.

+ Piic khang cap: Cach dic nay cb thigt bj dic giong nhu
dic ap lye thap chi khic & chd khi nén ciing mét lic dua vao néi
va vao budng chup ldy khuén. Lic diy, khéng ché cho 4p suit &
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hai bén chénh mot chat, kim loai 1éng sé ting 1én dign diy khuén.
Khi rét xong ciing ting ap suit, tao dp sudt du téi 20 daN/ em?,
dam bao kim loai két tinh sit chit hon, ¢g tinh sé cao hon. Ngudi
ta di ch& tao hang loat thiét bi ddc khang ap v6i noi ndu dung tich
300 kg, &p sudt 2,6 - 3 atm ¢6 khd ning duc vat 100 kg.

Vil. bUC LIEN TYC

Y tudng dic lién tuc da duge dé xuit tir ngm 1856 &€ diic
t&m gang bdi Henry Bessemer, nhung thuc t€ ti 1943 méi bit diu
phét trién cho ddc thép thdi. Ndm 1948 méi ¢6 1 may dau tién
trén the gigi nhung cho dén nay di ¢6 téi gin ngan may véi tong
sdn lugng gan trim triéu tdn thép/ ndm, di tao ra mft san lugng
rat 1én.

Thyc chit cia phuong phap nay 1a lign tyc r6t kim loai 16ng
vio mét khudn kim loai ¢6 nue 1am ngudi, vit dac da két tinh
dén dau sé dugc kéo ra dén ddy § dau kia cla khudn.

Phuong phap nay ¢6 nhitu vu diém:

- C6 kha ning ché tao thdi, dng dai tuy ¥, theo phuong phap
dic dimg hoic ndm ngang;

~ Niing suit cao, ty 1& kim loai thanh phin lon vi khéng ton
kim loai vao ddu ngét va hé théng rot;

- Kim loai dtc ra, ¢6 t§ chitc ddng nhat, hat nhd min bé mjt
nhin dep.

Cic nha méy luyén kim hién dai déu dang phuong phap tién
tién nay dé thay cho diic théi théng thudng trong khuén kim loai,
di mang lai hiéu qué kinh t& lon.
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Phuong phap nay da duge ding dic dng gang dudng kinh tdi
1000 mm, dai t6i 10 m tir 1952, so véi ddc ly tAm thi don gidn hon
nhigu vé thiét bi. § nuéc ta nim 1965, nghién cdu tng dung
thanh cong phuong phap nay d€ dac 6ng gang dudng kinh 150. dé
tai nay duge bé mon Ky thudt dic trudng Pai Hoc Bach Khoa Ha
N6i da phéi hgp cuing ban KHKT Hai Phong vé Xi nghiép dac Tan
Long, Hai Phong thuc hién. Bén canh dé 13 cic co sé xi nghiép
chuyén dic 6ng dudng kinh 100 - 800 theo phudng phap tién tién
nay:

1. Noi rét; 2. Khudn kim loai c6 nudc lam ngudi; 3. Théi dang két tinh;
4. Tryc lin kéo thdi; 5. Dia cdt théi

Sd do dac lién tyc théi
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Céac nude phat trién, ¢ théi diém nay, da nghién citu thinh
cong mét phuong phap khac dic lién tuc réi mdéi tao hinh nhd
truong dién ti. Trong phuong phap nay kim loai 16ng khong tiép
xic véi khudn. Mot cudn cdm tng ding dong dién xoay chiéu sé
thay cho khudn. Lyc dién tu do dong dién cam tung sinh ra trong
kim loai tic dung véi tir trudng cda cudn cam ung sé& ép kim loai
16ng theo hudng dudng kinh. Rét, lam ngudi va kéo ra lién tuc ta
sé dugc vit dic. Tiet dién vat dac ¢o thé 1a hinh tron, vudng, chi
nhat hodc hinh phuc tap. Thuce t€ 43 ding phuong phap nay dé
dic hgp kim nhém, nhitng théi dudng kinh téi 500 mm, va tim
300 x 1500 dai téi 6 m; tiéu thu ning lugng 20 - 40 kWh/ 1 tén
kim loai l6ng.

Rot  Coc phan phoi

Nut phao
Kim loar fong

- cam ung

B¢

Vanh phun
Mg 1am

Vat duc dang_]
n@t hi

S¢ 46 dic lién tyuc trong khudn dién ti
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Phuong phéap dtic nay ¢6 nhigu wu diém:

- Mit ngoai vat dac dep;

- T8 chitc kim loai sit kin, min hat, khéng rd t& vi, do d6 do
bén kim loai cao hon so vi cach duc lién tyc théng thudong;

- Tée do dac ting 10 - 30%;

- Lugng nudce 13 ngudi gidm 30 - 50%;

- Khong can béi tran khuon.
vill. BUC HUT CHAN KHONG

Diic hit chan khong theo trinh ti sau (xem hinh):

J déng hé

. chén khon
Va:;r) chinh mue g

4 chan khéng
T

==
LN ALNLLENNY I %

I

Sg db dic hiat chén khéng
- Nhing khuén 2 vao ndi kim loai 16ng 1.

- M& van 4 cho khuén thong véi binh chin khong 5 (luén
lusn ndi véi bom chan khéng 6); tiy do chan khong tinh todn,
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kim loai ldng sé dang ién trong khudn & mttc H.

- Chd cho kim loai dong d3c dat chiéu day yéu cliu, ta tha
chan khong, kim loai léng thita & trong khuén sé chdy xuéng (néu
mudn dic 6ng méng).

Bing cich nay ¢ thé dic thanh dic hofc 6ng dudng kinh
40 - 100 mm dai 1200 - 1400 mm {thép, dong) holic 1200 - 4000
mm {nhdém).

Buc hidt chan khong ¢6 nhidu uu diém: kim loai 1éng déng
[én &m, khi hoa tan dé thoét ra ngoai tranh dugc rd, khong can hé
thdng rét, t8 chic kim loai nhé min.

Cing co thé ding cach ndy dé diic nhiing vat rit mong,
phiic tap bing khuén cé dung rudt cat.

IX. BUC DAP LONG

Rot kim loai 16ng vao khuon kim loai bén, sau dé dung
pittdng hogc chidy ép vio khuén, tic dong Iuc 16n (toi 300 daN/
cm?®) 1én kim loai dang két tinh.

T

a) b)
a) Khudn hé; b) Khudn kin
So d6 dic dap long
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Két qud la do bén cda san phim dip I6ng dat tuong dwong
vat ren. Bing cach niy ¢6 thé dic théi, vit thanh day ho¥c méng
téi 2 mm, khéi lugng vai gam téi 300 kg bing hgp kim kém,
nhém, déng gang. Qua trinh dap 1dng thudng dugc tién hanh trén
may ¢ép thiy hic. Do khuén dit, thiét bi dung nhiéu ning lugng,
nén phuong phap nay chua duge dung vao san xuit 16n.

X. BUC BANG KHUON DUNG MAU CHAY (MAU HOA TUOI)

Nam 1958, H. F. Shroyer da phat minh ra phuong phéap duc
bing khudn dung miu chay va duge ding vao cong nghiép tir
1962. Miu Iam bing nhua polystiron x6p (nhya tring nhe, ta
thudng thdy ding %m céc tAm dém Iot may khi dong horn) dé
chdy. B3t mau trong hom, d& cat vao (c6 thé ding cat khdng chat
dinh), rung, ddy chit. Rét kim loai dén diu miu chay bign di téi
d6, hot sinh ra qua khe cat thoat ra ngoai. Vit dluc dong roi, g
cat ra dung lai dugc.

Uu diém clia phuong phép 1a miu nhe ré, dé cit got, khong
cin Iy ra khéi khuén. M3u chi ding mt [an do d6 ton cong ché
tao mau: véi miu Ién c6 thé cit bing day d1g:n trd nung dé 161 dan,
v8i miu nhé sin xuit hang loat trén may ép & nhiét do 200 -
350°C.

Méu c6 thé dem lam khuén ding hén hgp cat tu khé, cat
chdy 16ng hodc khuon ti, Trong khudn cét sét thong thudng ngudi
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ta chi hay dung polystrirén lam miu dau ngét kin hinh ciu dé dit
trong khuén khong cin 1y ra.

Gan day ngudi ta ding polyurethan xop thay cho polystriron
¢6 thé ché tao dé dang trong khuén gd, thach cao hodc kim loai.

Thue té trong khuén miu chdy diua dudc coi 1a phuong phap
dic chinh xac vi mau tao khi mit vat dic chua thit dep. Song
phuong phap ddc nay vin phét trién, dugc nhieu nudc ding, daic
nhing vt Ion t&i 20 tan.

V7 B4 cdt tring
L

Ddu ngot . 1
L 7 b,
Aung TV B

Bdu rot

Adt kim lcai fong
Ta

I—/ - Tam ndp c6 16
=) N I

Vit duic

Sd d6 dic bing khuén ding miu chiy
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X1. BUC TRONG KHUON Tl

Nam 1971, phuong phap diic trong khudn tir dugc céng bé.
Phuong phap nay ding hat sit (0,25) thay cét, do day hom khuén
bao quanh miu héa hoi bing Polystrirén. Khi dit vio tu trugng
manh tao béi dong dién mét chidu, hat sit nhidm ti hat nhau
chit lam khuén cing. Rét kim loai xong, vat dic déng ngudi
nhanh, dua khudn ra khéi tit trudng sé d& dang 18y vt ddc ra va
hat st dugc ding trd lai lam tiép khuén khac. B3 ding phuong
phap ndy vio sdn xuit hang loat nhimg chi tiét nhé vai kg bing
hgp kim nhém, gang xdm, gang ciu.

Hat tir trd lai

h‘\;““flf Cyc nam cham

Pat mau dé hat tu -
tam khudn  Rét khudn ti

—

So db ditc trong khuén tiv
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XHi. PUC THEQ PHUONG PHAP V

Phitgng phap V {tt ch® Vacumm = chéin khong da dugc
Nhit c6ng bé vio ndm 1972. Pay 13 phuong phap lam khuén hoan
todn mdi, theo phuong phip niy thi ta dung chin khong nén chit
cit khong cht dinh trong hom khuon ¢6 pht mang chét déo.

_:::::’5::::::::%
%W’.@@'ﬁgmmmnm
k)

-t z chin "\’ﬂéﬂg
1arm mdu

S dd ché tao khudn theo phveng phap V

Phuedng phép nay da phd bién rfng rai & nhidu xudng dic
trong thoi gian d6, dic nhing tim bing nhdm dai 4 m trang tri
mit trude nha, dac khung dan piano, cic chi tiét méy dét, va
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nhdng vt 16n t6i 350/ kg. Ngay khi d6 da thiét k& nhigu kiéu may
¢g khi héa va ty dong héa. Thing 6/1973 di dua vao san xuat day
chuyén lam khuén ty dong theo phuong phap V cho & hom 600 x
600 x 150 ning suat 90 - 105 khudn/gid.

Nidm 1973 6 xudng thép ddc neo 10 tin dai 8 m va cing da
¢6 ddy chuyén dic chiu ngang méng t6i 4 mm ¢d hom 1370 x
990 x 940, ning suat 40 khuén/ gid.

bay 12 mét phuong phap 1am khuén hay, nhiéu wu diém da
nhanh chéng chiém dugc vi tri vitng chic trong nganh dic va
tuong lai sé c¢6 nhitg phat trién khac cao hon.

Qui trinh tao khuén theo phuang phéap V dugc trinhbay Sau:

- Mang chét dé bing etylen vinylaxetat diy 0,05 - 0,] mm
dugc nung néng vai gidy réi nhé chin khéng 40 mm Hg hiit cho
ép sat mit mau va tim d& miu.

- D§t hom khudn 1én tim méuy, trong hom c6 nhing 6ng
khoan 16 va hoc lugi néi vdi thinh hom réng.

- D8 cat khd, min hat (@ 0,063 - 0,2mm) vao hom; dt trén
mit hém mot tim mang chat déo. Tao chin khéng 400 mm Hg
(0,5 bar) & hom, mang s& nén chit cat. D3 rin cda khuon dat t6i
90 - 95,

- Cho khéng khi vao tim miu, mét chin khong sé dé dang
tach tAm miu khéi hom khuén.
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- Rép hai nita khuén; vin giit chan khong trong hom. Rét
kim loai 16ng, dgi dong ngudi xong méi lim mét chan khong, pha
v sé dé dang.
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CHUONG Il
CAC HQP KIM
VA PHUONG PHAP NAU ROT TIEN TIEN

I, GANG XAM THUONG VA GANG XAM BIEN HINH

Ngudi ta ding hai cach don gidn d€ dénh gia chit lugng cda
gang, do la:

- Do d6 rin;

- Xét t8 chitc t& vi cla miu gang da mai va tdm thye rdi xem
& kinh hién vi (hinh dang, sin lugng va cg hat praphit: ty I& cac
thanh phan cla nén kim loai co s& nhu ferit, peclit, mémenit,...).

Gang xam chi€m ty trong 1dn nhat trong toan bd hgp kim
dde, khodng 80%. Gang xam ¢6 graphit dang tim, nén chi yéu
g0m ferit va peclit. Gang xam dugc diing nhidu vi ré d3 ddc. Do dé
khd ndng gidm rung dong t6t hon tat ci cic hgp kim khéc nén
gang xam duge ding rfng rai d€ ché tao than, hdp, bé may.

Céc xudng dic clia nudc ta hién nay c6 hai khuynh huéng
trai ngugc nhau:
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- Nau gang xam chi ding gang cii ndu lai, khong dé ¥ thanh
phin, t3 chic t& vi va cing khong quan tim dén ditu kién lam
viéc ctia chi tiét may dic ra. Gang diic ra thudng khong dép tng
duge yéu cau ky thudt, chat lugng cing bign dong.

- D& cdi thi¢n chat lugng gang, khi niu thich pha ché thém
cac nguyén t6 hgp kim dit tien, phéi lidu rit ciu ky c6 khi phai
ndu trung gian, rit ton (ién, tén céng. Nhung cudi cing cling
khong kiém tra t§ chifc t& vi cda gang va dinh gia xem chét higng
gang da ting lén bao nhiéu, c¢6 di bi lai v& kinh t& do viéc dung
thém cac nguyén td hgp kim khéng.

Ca hai khuynh huéng trén déu khong mang lai hiéu qui
kinh t& cao vi coi nhe t§ chifc t& vi ctia gang. Bdi vdy, trong nhitng
ndm téi, mudn ning cao chit lugng gang dic dé dap dng yéu cau
cta nganh ché tao may va cac nganh khac thi viéc kidm tra chit
lugng vat dic va nghién ciu cic bién phép ky thujt d¢ ning cao
chét lugng mét cach kinh t& thi yeu ciu rit c4p bach.

Nhiéu khi chi can ding cac bién phap k§ thudt cd ban ciing
di ning cao ma rat kinh t€. Cho d&n nay, cic nudc vin di siu
dung cac bién phép cao sau day d€ nang cao chit lugng Gang xam:

+ Gang pha thép: bign phip ¢o bdn nhit va cing don giin
nhat nh¥m c3i thién d6 ben cda gang nhim gizm C va Si, lam 13
chitc gang ¢ graphit min nhé, sd lugng it, nén c¢ bin la peclit.
Nhiéu khi chi cin khéng ché thinh phin va téc do ngudi cia gang
dic d€ dat t3 chic néi trén thi ciing ndng cao dugec mét s6 tinh
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chat lam viéc kha nhu: chdng mai mon, viing an mén. Pha nhiéu
thép thuting sé gay tac hai lam gang dé bi bién tring, khi dé phai
dung thém bién phap: bién tinh.

Gang Photpho cao: gang thoi Thai Nguyén cda ta hién nay
rat it photpho. C6 thé ding quiing apatit thay mét phin da voi khi
nau gang sé lam cho ham lugng photpho trong gang ting lén.
Gang photpho cao ¢é nhitu diém tot:

- Chay loang cao.

- Ving an mon.

- Chéng mai mon t&t vi ¢6 thé tao nén td chitc cling tinh
photphit ¢ dd rin cao hon ¢a peclit ma gang vin gia ¢6ng cit gon
duge. Gang dung dic somi, secming nén ¢6 ham fugng P hai cao
khodng 0,6%, gang duc gudc phanh toa xe lifa cin c6 Jugng P cao
t6i 1 - 1,3%; ting lugng P 1én khodng 0,35 - 0,45% sé ting tudi tho
cda khudn dic thdi; khudén dac chai thiy tinh ¢é khi con ding
lugng photpho cao hen chiit nita (161 0,7%).

+ Gang xam bién tinh 13 loai gang x&m c6 cd tinh cao, ché
tao cling don gidn, dugc ding nhidu trong vai chuc nim & céc
nudc tién tién.

Gang niy thudng ding nhiéu sit dung trong phdi liéu, khi
méi nau ra hugng C va Si trong gang 16ng it, néu dem xémenit ¥t
rin, 1am gang khong thé gia cong cft got duge. Nhung néu bién
tinh biing cich cho thém vio gang 16ng dang chdy vio néi rét mot
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lugng nhd khodng 0,1 - 0,3% met nguyén t6 nao dé, tuy khéng
lam thay d6i thinh phin héa hgc cda gang bao nhitu ma lai lam
t6 chitc ctia gang dugc ci thién nhiéu (graphit nhé min, xémenti
mat di, trong gang chi con peclit) vi va tinh ting hin lén. Tir nam
1920 ngudi ta da bit diu 4p dung bién phép bién tinh gang bing
Si - Ca; ngay nay thuong dung pherdsilic véi ham lugng Si cao
trén 75%. Ngoai ra con ¢6 thé bién tinh gang béng mét s& nguyén
t6 khac nhu pherémangan, thi€c, antimoan. Nhing mac gang xam
¢6 dd beén cao ké tir GX24 - 44, GX28 - 48, GX32 - 52 d&n GX3S -
60 déu phai qua bién tinh,

So v6i gang xdm thudng, gang xam bién tinh c6 t& chite
dong nhét, co tinh cao, sit kin horn, viing nhiét, ving in mén,
ving mai mon hon. X

Bién tinh gang xam tuy da dugc sir dung rat phd bién nhung
bdn chdt cta qué trinh bigh tinh vin gidi thich diy di. Nguoi ta
phan chia ra hai loai chat bién tinh:

- Chét bién tinh graphit hoa nhu ferosili loai silicbcanxi c6 60
- 62% Si, 15 - 30% Ca.

- Chét bién tinh 8n dinh, tao cho gang c6 6 chie peclit dat
dé bén cao nhung tranh dugc cabit qué rdn; chét bién tinh loai nay
thuong c6 khodng 40% Cr, ¢6 khi ding cd Mn va thudng kém
thém véi nguyén 6 graphit héa nhu Ti, Ca, Al &€ tranh cho gang
khong bi tring. Hay ding nh4t 14 hop kim Cr - Sj - Mn ¢6 40% Cr:
18% Si, 10% Mn, 0,75% Ti, 0,5% Ca, 0,2% Al.
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Ve chét bién tinh graphit héa, gin diy ngudi ta chd ¢ it
nhigu dén vai trd cua cic nguyén t Ca, AL thudng xuyén c6 mét
lugng nhé (0,5 - 1,3%) trong ferosilic va silicocanxi, vi thiy ding
Si nguyén chat holc ferosilic thuin khi€t d€ bi€n tinh & ndi rét thi
higu qua lai kém. Ngudi ta chii y dén tic dung clia mot s6 nguyén
t6 khac nifa nhu Ce, Ba, St, Mn, Zr, Ti, trong d6 St ¢6 tac dung
manh nhit. Trong ditu kién sdn xuit nhé véi ndi khiéng tay,
mudn tranh mat nhiét khi bién tinh ngudi ta con ding silic phat
nhiét trong d6 ¢é 61% Si, 0,5% Ca; 1,1% Al; 10% NaNOs; 2,5% Mg.

V& thanh phin gang ding bién tinh, gin day ngudi ta chd ¢
nhiéu d&n dnh hudng cla luu huynh (S) va cda oxy. Ding phéi
litu thép v nhidu s& ting ham lugng oxy trong gang, gidm hiéu
qud clia chat bién tinh. Lugng $ trong gang cao qui khlo bién
tinh (phdi ting lugng chat bién tinh, ding chit bign tinh chia
nhiéu Ca, CE, Mg) nhumg it S quéd, dudi 0,04% thi bién tinh lai it
tac dung gidm tring. Vi vay gang tdng hop niu trong 16 dién ¢6 o
sach cao, it 8, dem bién tinh thiy hiéu qud kém.

Thanh phén khéi lidu va him lugng C va Si trong gang tridc
bién tinh n dinh. Gang bén cao GX24- - 40 d3 dung téi 12 - 15%
thép vun trong phdi liéu; va gang GX32 - 52 ding tdi 25 - 30%
thép vun. Lugng C va Si thip nén bifn tinh c6 két qua hon: va
thyc t&€ phdi qua bién tinh mdi dat yéu cau co tinh. Riéng gang GX
32 - 52 tr§ 1én thuong phii chuyén sang niu kép 16 dimg, 16 dién
hogc ding 16 tién cé ting nhiét.
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Mbt bién phap ting hiéu qua bién tinh nia 13 chuyén sang
diing cac hinh thite bi€én tinh méi ¢6 tac dung manh, lugng chat
bién tinh chi can it.

- Bign tinh dong: ding phiéu rung cho chat bién tinh roi vao
¢ rot, dung éng thép méng bén trong len diy chat bién tinh dit
& miéng noi rot.

- Bién tinh khuon: d8 chit bién tinh thanh dong & céc rét
hodc day 6ng rét, cing ¢6 khi bd vio mét budng phdn img riéng
d€ kim loai chdy qua hoa tan trudc khi chay vio khuén.

+ Cang xdm hop kim thép: gang xam thudng khi niu c6 pha
thém mét vai nguyén t6 hgp kim nhu Cr, Ni, Cu, Mn, Mo, W, V,
Ti,... voi ham lirgng nhé hon 3% thudng khéng tao nén nhing té
chitc dic biét nio, ¢6 khi vin chi gém peclit, graphit. Nhung do
hoa tan nhitng nguyén td hgp kim nén chét lugng gang c6 mot s6
mit t6t han hdn, vi du: cdi thién kha ning nhiét luyén (gang xam
hop kim thap néu dem nhiét luyén sé phét huy hét tic dung cta
nguyén t6 hop hop kim), d6 bén kéo t61 da ¢6 thé téi 55 daN/ mm?
on dinh t§ chie, én dinh kich thudc khi 1dm viée § nhiét do hoi
cao (khodng 300 - 400°C); vimg mai mon va viing &n mdn tét hon
trong mot s6 méi trudng nao dé.

Thudng ding phdi hgp hai ba nguyén to véi ty 18 thich hop.
Vi du ding Crém di kém véi niken hodc dong (nguyén 5 cacbit
hoa kém v6i nguyén to praphit héa).
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Gang xam hop kim thap dit tién hon gang xam thudng, chi
nén ding trong nhitng trudng hop cin thiét va ¢6 mang lai hidu
qua 1o nét.

Vi du gang didc secming néu hgp kim hoa thap Mo, Ti, W vdi
téng lugng > 0,3% sé ddm bio cho secming cé t& chifc mactenxit
kim va praphit tim ngdn, khi dong ngudi gang c6 thanh phén sau:
3,4-3,8%C: 2,5-3,2% Si; 0,7 - 1,0% Mn; 0,35% P; 0,08% C; 0,4 -
0,7% Cr; 0,1 - 0,3% W; 0,3 - 0,5% Mo; 0,1 - 0,3%Ti; 0,15 - 0,25%
Sn; diic xong ram & 530°C trong 35 phit rdi d& nguéi trong khong
khi 35 phit s& c6 do rin 414 - 448 HV; do bén udn 61,8 - 72,5%
daN/mm?, modul dan hdi 11297 - 12610 daN/ mm’.

H. GANG PRAPHIT CAU

Gang ciu (gang praphit hinh ciu) bt dau dugc ap dung vao
sin xuit &Y ndm 1948. Chi sau hon 20 nim, gang ciu trd thanh
mét hop kim ddc néi tiéng vi ¢6 nhip diép phat trién ky diéu va
thuc t& chi®m mdt san lugng 1on. Xem sin Iugng gang ciu trén
thé gidi, ta thay ré vai trd ctia né trong nhing nim:

1949 440 Tin
1950 - 4.700 tan
1951 10.500 Tan
1953 113.000 tin
1956 209.000 Tdn
1960 435.000 tin
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1964 1.385.000 Tan
1969 3.500.000 tan
1971 5.000.000 T4n
Gang cau ¢6 nhigu vu thé so vi nhitng hop kim dic khic:
Trong nhitu trudng hop vat dic bing thép duge thay thé
bing gang cau lai thiy tot hon, vi gang cau dé ddc hon, gia cong
d hon, d6 bén cing rit cao, lai ¢6 kha ning giam rung dong tot

hon. Vi du truc khuju ché tao bing gang ¢au thay cho tryc khuyu
thép da mang lai higu qua ky thudt 1én va dugc dang rat rong rai.
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Bidu db phat trién gang ciu trén thé gidi

So voi gang déo thi gang ciu c6 d6 bén tuong dudng hodc
cao hon, 46 déo, dai cong ching kém nhung qui trinh sin xut
don gidn hon nhiéy, thoi gian ché tao thap, gia thanh thap.

So v6i gang xam, k& cA gang xam bién tinh thi gang ciu tot
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hon hin v& nhidu mit:

+ D§ bén ciia gang ciu cao, d6 déo ciing kh trong liic dé a6
déo cta gang xam coi nhut bing khong. Gang xam thén thudng c6
s6 hiéu GX15 - 32, GX18 - 36 (d6 ben kéo dai la 15 hodc 18 daN/

m?); gang bién tinh ¢6 d9 bén cao hon CX21 - 40, GX28 - 48,
GX32 - 52, GX38 -60, con gang ciu cé nhimg mac sau: GC42 - 12,
GC45 - 5, GX50 - 2, GC60 - 2, GC70 - 3 (con s6 dau chi do bén
kéo, con sd thitc hai chi d6 déo). Néu hop kim héa bling Ni, Mn,
Cr, Cu, Al va ¢6 nhiét luyén do bén c6 thé dat téi 130 - 140daN/
mm?, hodc gidi han chdy dat 120daN/ mm?. Khi s dung gang cu
ngudi ta thudng cha y:

- Nhiét luyén d¢ co tinh t6t hon.

- Gidm lugng P, Si, Mn va ting ty 18 ferit/ peclit néu mudn c6
dd dai va cham (ak) cao.

+ D6 vilng mai mon cda gang ciu peclit hon gang cim.

+ Gang ciu viing nhiét do it truong nd, gang ciu chiu va
dap nhigt tot nhat trong cac loai gang.

+ D9 viing &n mon cia gang ciu tuong duong gang xim, tét
hon thép cacbon thap.

+ Kha ning gidm rung dong cta gang ciu & vao khoing
gilta gang praphit tdm va thép.

+ Gang cdu dé han hon gang xdm do bén va déo hon: cit
got dé dang hon.
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Ché tao gang ciu tuong d6i dé dang chi cin ndu gang long &
nhiét d¢ cao, it lwu huynh, sau d6 cho vao gang 16ng mot lugng
nhd chit ciu héa va them it ferdsilic dé ting cudng praphit héa roi
dem rét khuon ta sé duge vt dic gang cAu. Pic gang cu c6 phifc
tap hon gang xdm thudng nhing vin dé hon duc thép.

Thugc ra muén dic gang cau ¢6 chat lugng cao (c6 do beén, 49
dai va dap cao) phai khdng ché thanh phin gang 1dng chit chg, ky
thuat bién tinh cAu héa cling phai thuan thye.

Gang 16ng dung bién tinh ciu hoa phéi ¢6 ham lugng C va Si
cao, Mn vita phai (0,15 --0,8%), P thap khoang 0,1% (dé ¢6 46 dai
t6t), rieng S cang thap cang tét, Vi S cao sé ton nhidu chét cau hoa
v chit lugng sé khong 6n dinh (dusi 0,02% thi tot).

D3 cé nudc sin xuit gang théi riéng it S, P, Cr d€ ché tao
gang ciu.

Mudn 6 gang 16ng it S phai diing bién phap ky thut méi:

+ Niu gang trong 16 ding c6 tudng bing gach bado
(d6lomit, magiézit) véi xi ¢6 do kiem cao 1 - 3,5. Cach ndy phién
phiic, ton kém.

+ Nau gang trong 1o ding tudng axit thong thuéng nhung
ndi 1o diing gach cacbon va phun cacbua canxi CaC, (d4t dén) &
dang bot vao 16 ngay trén mit xi, duéi mdt gi6. Lugng phun
khoing 2% kim loai 16ng, c6 kh ning gidm lutu huynh xudng téi
0,04%. Phun tryc tiép vao mit gié thi hidu qua lai kém. Cich nay
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it giam nhiét d6 gang 16ng.

+ Nau gang trong 16 ding cé tudng biing gach axit rdi ra
gang va khtt luu huynh ngoai 16 bing cach:

- Cho NayC0; khé {lugng ding khodng 1%) vao ndi rét, luu
huynh trong gang s& phdn (ng véi NapCO; di vao xi. Cach nay don
gian nhé&t nhung chi khit duge 50 - 60% $ trong gang. Nbi 16t xdy
bdng gach kitm thi cang t6t vi ¢6 thé thém nhidu véi cho xf dic lai
dé dé cao ra ngoai.

- Ding khéng khi nén hofic khi N, thdi bt cacbua canxi vio
ndi rét chifa gang 1éng. CaCz ¢d hat 0,5 - 1 mm, lugng dung 0,8 -
1,3% cb khd ning khi t6i 80 - 90% S trong gang; lugng S sau khi
khtt chi con 0,005%. Khi c6 thé théi tir ddy 1en qua nit bing bach
x6p, con ¢6 thé théi ca praphit vao d€ ting lugng C trong gang.

- Ding ndi ldc cho gang 16ng trén deu vai voi khit S rdt hidu

k]

qua.
- Khtt Iuu huynh lién tuc § mang ra ki€u binh théng nhau.
Gang l6ng ndu tif 16 diing tudng gach axit vin cé thé dem
ding bién tinh ciu héa d€ tao gang chu. § cac nudc gang ciu chat
lugng cao thudng duge ndu theo phuong phép (duphex): niu gang
léng trong 16 ditng axit, khtt S ngoai 16 sau d6 rot vao 16 dién hd
quang hogc 16 dién cdm tng dé ting nhiét d6 va chita gang ldng
chd bién tinh cu héa, ddng thai c6 thé dibu chinh lugng C va Si.
Ky thut bién tinh ciu héa ciing duge nghién ctu nh¥m
muyc tiéu nang cao hiéu sudt bién tinh, 6n djnh chat lugng, gidm
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chat bién tinh, don gidn héa thiét bi bién tinh d€ mang hiéu qud
kinh t€ 16n.

Diu tién ngudi ta c6 ding nguyén t§ dit hiém Ce (xéri) dé
ciu héa, nhitng nim gan diy & nhiéu nude ciing nghién cu dung
cac nguyén t6 dit hiém khac nhu Lantan, Ytiri d€ ché tao gang
cau.

Bién tinh ciu héa bing Mg (magié) kim loai vin dugc coi la
cong nghé ché tao gang cau chi yéu. Lugng Mg cin d€ tao gang
cau khéng nhidu chi 3khodng 0,03 - 0,07% nhung lugng Mg thuc
t& diing vao viéc bién tinh thi 16n c6 khi g&p 10 - 15 [an vi phéi ton
vio viée khit S va mét di do Mg boc thanh hei. Chay thinh MgO.
PE it t6n Mg phai ding gang 1ong it S, mit khac phai c6 bién phap
dua Mg vao gang 18ng sao cho ém, it bin té, it chay d€ ting dugc
hé 56 st dung Mg:

+ Cho kim loai vio trong chudng bing thép c6 dyc 18 roi
nhit xuéng day rbi rét chita 2/3 lugng gang cin bién tinh xong rét
thém 1/3 gang néng rdi dem r6t khuén. Cach niy don gidn nhat
nhung hé s& sit dung Mg thap nhat thudng chi 8 - 10%.

+ Ding hgp kim trung gian chifa Si, Fe, Mg (v6i ham higng
Mg 5 - 20%, Si 45 - 50%) thi s han ché sy béc hai va chy cda Mg,
va do d6 c6 thé cho vao diy ndi rot, pht sit tim hojc d¢ miéng
gang 1én ri rot gang Iéng vao, khong cin ding chyp ma vén
khéng sg bidn té. Hé s6 st dung Mg trong khodng 25 - 51%. Hé s6
st dung Mg cao khi ham lugng Mg trong hgp kim thip (néu chita
2% Mg thi hé s6 s dung sé 1én téi 70%) thuc 1€ hay dung hgp kim
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7% Mg. Lugng Mg trong hgp kim cang thap thi nhiét do gang 16ng
trude khi bién tinh cang phai cao. Cach niy ding c6 lgi khi bign
tinh mdt lugng kim Ioai 16n.

Mg trang hép %
A
b

Mg ki frung gan 5 10Myg
)

Gang idng | -5 B Bob km Mg
Sz‘{ D& phun
Khi N h.'_ < 1

1. Ding chyp va néi ¢6 ndp; 2. Dang chup vi ndi cao nip niing
3. Noi ¢6 day thao rdi ding bién tinh véi céc th§m Mg;
4. Ding chup nhin vao ndi diit trong binh kin c6 ap sust cao:
5. Noi quay dugc, khi bin tinh cho Mg xung phia day;
6. Bién tinh don gidn bing hgp kim trung gian it Mg;
7. Ding khi N, théi bt chat bién tinh vao day ndi kim loai léng;
8. R6t phun chét bién tinh; 9. Dign phin xi chia Mg trén mit gang 16ng

Mot 54 bién phip dua Mg vao gang léng aé tao graphic ciu
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+ Nhimng nim gin dy ngudi ta chd § tim bién phép han
ché sy béc hoi ctia Mg d€ tranh bién tinh ciu héa gang bing Mg
kim loai, tranh phdi niu hgp kim trung gian phién phic. Mg
nguyén liéu ré hon, c6 thé tién hanh ¢ kht S va ciu héa cing
mot lic.

\ Rer 3 7538

phin gng "N
- Chat ciu h
100 x 50 sdu 75 ?; %

Vit diic vi hé thing rét ding bién tinh gan ciu trong khuén

Céc bién phap do la:

- Than c6c tfm Mg 16ng c6 thé chia téi 43% Mg; coc nay
dem nhan chim trong gang 1éng 1425°C trong 1,5 - 3 phat sau d6
.bién tinh thém 1% Fe - Si, hé s8 sit dung Mg khodng 35 - 45%.

- Bién tinh bing Mg trong ndi dic biét chiu ap luc cao lugng
Mg dung it chi 0,15 - 0,20% thoi gian bién tinh ngdn 1 - 2 phat,
nhiét do gang 16ng gidm it chi 30 - 50°C; néu chju 4p lic trong ndi
cao trén 3 atm thi Mg ngiing béc hoi vi hé s6 sit dung Mg cao téi
80%. C6 nhidu kiu néi bién tinh t6t két hgp ci kha S, ting C
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diing gang c6 S t8i 0,30% ma vin sin xuit duge gang cau.

- Dua day Mg-vio day ndi bign tinh, d& kiém tra khéng ché’
hé 56 loi dung 30 - 45%,

- Phuong phap M.A.P ding Mg kim loai ¢ boc mét Iép vd
chiu Itta r6i tao mét s6 16 thiing & 19p-vd, sau d6 dua vio chup vi
nhin chim trong gang 18ng. Cach nay rit don gidn. Mg thoit ra
din qua 16 thing & vé nén hé so st dung cao. Hang Pont &
Monsson & Phip tit 1967 di ding phlm‘ng phap nay sin xust dugc
4 trigu tin gang ciu.

Ngoai ra con nhiéu bién phap ché tao gang ciu khac dang
nghién ¢ttu hojc da ing dung nhung ¢on & qui mé nhé:

+ Diing ch&t trg dung ¢€ ciu héa gang nhue:

- Fluorua hoic clorua clia kim loai d4t hi€m (Ce) ¢ thé chita
thém clorua Mg va Ca phi mit gang 1dng & 10 dién balic, dién
phin 10 phat 1360 - 1370°C sé c6 Mg, Ce, Ca dugc hoan nguyén
di vao gang long.

_ Hén hgp gdm 10 - 30% MgFe; 10 - 30% fluorua dit hiém.
40 - 80% SiCa phun vio gang 1dng (it S) & nhiét d 1400 - 1500°C
véi lugng 2%, canxi sé hoan nguyén Mf v kim loai dit hiém.

- Hén hgp gdbm nita MgCl, nung chay, nia SiCa, ric lén
dong gang ra 16 1320 - 1420°C, lugng dung 1,3 - 1,5% gang it S
(0,05 - 0,07) sé tao dugc gang ciu.

+ Niu gang c6 d6 sach cao rat it S va O trong 10 cdm (ng
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chan khong rdi lam ngudi nhanh ciing tao gang ciu hojc mjt
phin 1a praphit cau.

+ Khong cin diing Mg holic kim loai dat hiém ma dung Si -
Ca véi 1,5 - 4,% Al cting tao duge praphit cau.

+ Ding 16 théi oxy LD gidm photpho, them CaCy gidm S
con 0,008 - 0,01% sau ciu hoa bang Ca 1,5 - 2% toi ting C va Si sé
dudc dang cau.

+ Bién tinh bing Si - Ca trudc rdi thdi Np vao gang it S
(0,009%) sé dugc gang ciu.

+ Ding hgp kim trung gian cha 5 - 15% Mg v6i lugng 0,7 -
0,8% bé vio he thong rét & khudn rdi rét gang 1ong vao. Cach cau
hoa trong khuén nay 6 h¢ s8 s dung Mg cao t6i 80% da duge
ding trong thyc t€ san xuat tir 1971. Pay 1 phuong phap ché tao
gang cAu don gian, ré c¢ dong, ddm bdo ca ly tinh tot, it lam ban
mdi trudng xung quanh. Song khi st dung can chd ¥ dung hé
théng rét cé ciu tric viéng: c6 buong phin ing va co kha ning
gitt x§ t6t. Xudng didc cia hang 6td FIAT san lugng 880 tin/ngay,
trong d6 ¢6 50% gang cau da dung phuong phap nay vao sin Xuat
Jgn (cho toan bg san lugng tix 1973).

+Ding chit bién tinh phtc tap ¢6 ca hgp kim trung gian Fe
 Si - Mg va nguyén t§ dit hiém ¢ dang mismeétan, véi cach nay cd
thé bién tinh c3 gang vdi thép ciing tang déo 2 lan, ting bén 30%,
ky thudt bién tinh ciing do gian vi it béc chay, em.
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IIl. GANG DEO

Gang déo (con duge goi 1a gang rén) 13 loai vat lidu két ciu
dugc dung rdng rii trong nhiéu nginh céng nghigp:ché tao 64,
may kéo, toa xe, may néng nghiép, may dét,...

So véi gang xam, gang déo bén hon, lai ¢ ty 1& din dii cao
hon, d¢ dai va dép ak 16n gap 4 - 6 [in, vimg %n mén tét hon, ving
mai mon cling t6t hon (nhat 14 vdi td chdc peclit). So véi thép dac,
gang déo cé cd tinh gin bing nhung gia thanh ré hon, d dic hon.

Gang déo thudng duge ding trong trudng hgp cin chiu tai
trong dong, dg bén khac cao.

Gang déo & chiu Au ra ddi ti nhing ndm 1874, téi nay
chi€ém khodng 3,5% téng san lugng hop kim diic nhung téc dé
phat trién vin con kém thép dic va gang xam. Tuy ¢6 sy canh
tranh clia gang cu, sdn xudt gang déo § nhiéu nudc trén thé gigi
vn gitt viing va c6 phat trién. D6 1a nhé 4p dung nhidu titn bé ky
thudt, ting d¢ bén, rit ngin thdi gian 4, ha gid thanh.

So véi ddc gang xdm qua trinh ché tao vat dic bing gang
déo phic tap va kéo dai hon.

- N&u khé hon: thanh phan khéng ché chit ché (gang phii it
C); nhiét d6 gang 16ng cao.

- Diic khé: gang ddc ra phdi ddm bao tring hoan toan, gang
tring c6 nhitu, dé sinh rd, ngét, niit.

- Phii qua G d€ praphit héa gang tring, thdi gian ¢ dai nén
tén nhién liéu.
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1. Gang déo ¢ nhiét luyén thém; 2. Gang déo peclit; 3. Gang déo ferit

Tée 48 néing cao 4§ bén gang déo

Quy dinh vé thanh phin héa hoc ctia gang déo cling nhu
cach phan loai va goi tén gang déo da thay ddi nhidu theo dong
thoi gian. Ngay nay, xét thanh phan cia gang déo, théng thudng
ngudi ta chd v tdi 8 - 10 nguyén t6:

2,3-3%C 0,8 - 1,4% Si;
0,3 - 0,7% Mn <=18%S;
=< 15%P <= 0,7% Cr;

0,007 - 0,01% N; 0,001 - 0,006% O; 0,0015% H;

P6 1a chua k€ cic nguyén t6 ¢b tac dung hgp kim héa nhu
Cu, Ni, V vi c4c nguyén t& dung 4€ bién tinh nhut: Al, B, Bi,... Hai
nguyén t8 duge quan tim dén nhidu 14 C va Si. Trudc kia, ban dau
muén ché tao ra gang déo tim den ngudi ta phdi ligu cho C thip,
Si trung binh (2,4 - 2,8% C: 0,8 - 1,2% Si), 4 prapit héa d€ dat nén
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ferit. Gang ndy khé niu trong 1§ dimg vi ham lugng C yéu ciu
thdp. V& sau ngudi ta tim céch phdi kiéu ¢é C cao, nhung Si phai
thdp (0,2 - 3,4% C; 0,5 - 0,9% Si) d€ d& ndu, dé diic. Song gang
nay phdi 1 theo mot ché d¢ dic biét: G trong méi trudng oxi héa,
ding quing sit chén quanh vét dic dé 1am tho4t bét cacbon trong
gang. Vdi cach G nay (ché dg 1, hinh vé) thdi gian G dai, nén dat
peclit, 4o bén cao hon gang déo tam den nhung do din dai kém
nhidu. V6i loai gang thanh phin na khong dim 4 theo ché d6
praphit héa cho nén 13 ferit hoan toan vi ¢d tinh sé rit kém.

20 40 60 8 106 120 M40 180 Gw
1. So &b ndim 1900; 2. So d6 nam 1920;
3. S0 dé nam 1940; 4. So dd ndm 1970

Cai tign ch& 46 & gang déo cho théi gian

T ndm 1933 da bat dau ding loai gang déo pelit cé thinh
phin nhy gang déo tim den nhung c6 lugng Mn cao hon (0,8 -
1,2%) va khéng G theo ché d9 2,3 (hinh v&); ma bd bét giai doan
graphit héa tha hai (& trong khodng chuyén bién cing tich Al).
Két qud 1a gang c6 nén peclit; bén, rin hon nhung kém déo so véi
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gang déo tam den; tuy vy vin t6t hon gang déo tim tring.

Ngay nay, ngudi ta it néi dén danh ti gang déo tim den, tim
trdng ma thudng ding cach phan loai: gang déo ferit vi gang déo
peclit. Thanh phan 6t nhét déi véi gang déo ciing bien déi theo
thai gian:

Nidm 1920 1950 1970
C%22-24 23-25 24-26
S51% 0,8 - 1,0 1,1-1,2 L4-1,6

N4u gang déo it C va it Si, nhiét d8 cao khéng con 1 chuyén
khé nhu xua vi bdy gid thuong dung cich ndu kép, niu trong 1o
dién hé quang. Nhung xu huéng hién nay 14 ding gang ¢6 thanh
phan C va Si déu cao, gin téi mitc gang xdm thudng d€ rit ngin
thdi gian 4, gang dic ra vin tring nhd c6 bién tinh cla cic
nguyén t6 chdng xdm nhu B, Bi, Te, Sb (v4i lugng nhd chi vai
phin ngin). |

Rat ngdn thoi gian G 13 hudng phin diu chi yéu cda sén
xuit gang déo trén thé giéi trong nhidu ndm nay. Trong nita diu
the ky trudc, mét chu ky G kéo dai téi 100 - 150 gid thi nay chi con
khodng 24 - 27 gio. Nhimg ndm gan dy cing di ¢6 nhidu cong
trinh nghién citu rit ngin théi gian 4 praphit héa gang déo t6i 10-
15 gi nhung thuyc t& khi ndu cé nhidu bién dong vé thanh phan
nén két qud thit chua én dinh, vi the nhitu xudng vin ¢6 xu
hudng dung ché do G cit dai nhung an toan, dim bao sin xuit én
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dinh hon. DE rit ngdn théi gian 4 déo, ngudi ta phai dang phdi-
hgp nhigu bién phap:

. Ting lugng Si trong gang, c6 khi toi 1,4 - 1,5% (véi gang
ferit) hodc 1,6 - 2% (véi gang peclit) nhung phai ding kém chat
bién tinh B, Bi, Te d€ ngin can su praphit héa khi két tinh (chéng
xam). Cin chd ¥ ring ting Si bing cach ting lugng gang théi
trong phéi lidu vi graphit thé to nhitu, dé lam gang déo c6 khuynh
huéng két tinh ra gang xdm. Tang Si c6 ting 9 bén, ty 18 dai it
thay d8i nhung dé dai va dap ak gidm nhiu do d6 ciing han ché.

- Bi¢n tinh gang 1dng bing nguyén t& Al (0,005 - 0,03%)
hodic Ti (0,05 - 0,12%) d€ trung hoa dnh hudng xdu clia nito va
oxy; thudng vin bién tinh kém véi Bi, B hogc Sh.

_ X& Iy nhigt tredc khi 6: nung & nhigt do 350 - 400°C
khodng 2 - 4 gid r6i nung ngin & 650°C sau do dé ngudi trong
khong khi d& tao them mam; giit nhiét § 350 - 400°C vai gid roi
nang nhiét tiép téi bude praphit héa thd nhit (xem ché dg 4, hinh
vé Cdi tién ché dp d gang déo cho thoi gian); t6i d€ tao nén
mantenxi ciing ting s6 mam do xémentit va (nung 970 - 980°C,
t61 trong dau).

- Lam ngudi nhanh khi ddc dé tao cachit nhé min; trudng
hgp.cho phép ding gang c¢6 C va Si cao (dang déo ddc trong
khudn ki loai).

- Hoan thién ché d¢ &: giai doan 1 4 & nhigt d6 du cao
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khoadng 980°C (cao qud trén 1000°C d& sinh praphii tim), xong
giai doan 1 nén lam ngudi nhanh tdi nhiét do trén khodng chuyén
bién, giai doan 2 ngudi chdm qua khodng chuyén bién nhung cin
khéng ché chit ché. Nhitng nim gan diy ngudi ta cha ¥ nhiéu téi
viéc ¢ai tién 16 G: & khéng da t6n nhiét, v8 nhanh dung 16 lién tuc
c6 khi N; bao vé.

- Ngoai 2 loai gang déo ferit va peclit thudng gip, ngiy nay
ngudi ta con thém nhidu céng nghé ché tao gang déo méi nita:

_ Gang déo ¢6 C dinh ligng cao d€ nfu dB, it tat dac, o
nhanh, gang ¢6 3 - 3,2% C; d&n 2,3% Si; bién tinh 0,01 - 0,02% Te
dong thdi thdi khi H; dé ting s6 mam. Vi thanh vat dic méng
dudi 25 mm chi can G 9 gi§ dat thanh gang déo ferit (46 déo va do
dai ak ¢6 kém chiit it). Theo hudng nay ¢é thé ding gang cé thaﬁh
phan cia gang xam d¢€ sn xudt gang déo, rit tién.

- Gang déo ciu: diing Mg hoic cac chit cin héa khac d€ bién
tinh sé tnit bé duge nguy ¢o tao gang xam khi ddc sau khi 4 lai ¢6
graphit cAu. Gang déo ciu nay c6 wu diém l6n I3 cho phép dung

~ham lugng C cao t6i 3,3 - 4,0%. § diy cacbon cao khong c6 hai vi
chi ting lugng graphit ¢ dang ciu. Di nhién néu ding gang it C va
it Si d€ ché tao thanh gang déo ciu thi co tinh cing cao.

- Gang déo ¢6 nhiét luyén théem, vi dy t6i diu, ram c6 thé
dat nén mactenxit ram, cd tinh cao.
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IV. HOAN THIEN LO BUNG NAU GANG

Trong vong vai chuc nim gin diy, ngudi ta nhén thiy
nguyén liéu ding ndu gang thay ddi nhiu theo chidu huéng
khéng tot.

- Do cudng héa qua trinh ndu luyén nén 16 cao sdn xut ra
gang théi nhigu cacbon hon, graphit thé to hon.

- Gang vyn qua ndu lai nhiéu [An d2 ting ham lugng S t&i
0,12 - 0,15%.

- Chét lugng than ¢éc ciing kém di.

Than ¢8¢ x4u, nguyén liéu x&u, muén nang cao cht lugng
gang chi con cach ddc nhit 1a hodn thién thiét bi ndu gang. Lo
dién ngiy cing dugc dung nhiéu, trong tuong lai khong xa sé tré
thanh 16 chi yéu. Lo diing nhién liéu 1dng va rin tuy dugc cii tién
nhiéu, nhung do sinh nhi2u bui khéi d& 1am nhiém ban khi quyén
nén din dan d3 phdi nhudng chd cho céc loai 16 ding dign niing,
sach hon, kinh t€ hon. San higng 10 ding & mot vai nudc da gidm
phin nda trong vong 20 nim qua, nhung nim 1972 & hdi nghi
Chon londu cho diic gang do B.CLR.A (Viét tit clia Hoi nghién
ctu Gang dic Anh) t6 chitc, ngudi ta vin cho riing 10 didng chay
b&ng than céc I3 loai 16 lau ddi, don gidn co déng c6 hiéu qua cao,
nfu lién tuc dugc va con 6 khi ning phét trién. Lo ding 1én nhét
thé gidi hién nay ¢6 2700 ning suit 100 tdn/gid kém hai 16 chia
87 tin. Thuc t& cho d€n nay 10 dimg vin 13 loai 10 nfu bing than
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cBc va gio lanh (nhiét do gang ra 1o chua cao, thanh phan khéng
8n dinh khé khéng ché), ngodi viéc chon ding than cc tot, ngudi
ta ap dung nhiéu bign phap cudng héa qué trinh nau:

_ Giim ty 16 mit gi6 téng gio/F ti 25% xudng con 5 - 10% (1o
dtic mit gio nhd) dong thsi ding quat ¢6 ap sudt gi6 cao hon va
dizu chinh quan hé than va gié d€ vira ting nhiét d¢ chit it viia
tAng cong suit 15. Cach nay don gidn, & nudc ta coi la bién phap s6 1.

- Dung gi6 néng sé giam duge than, néu nhi¢t d¢ gié néng
khoang 400 - 750°C thi c6 thé ting nhiét dg gang dng t6i 1500°C.
Thiét bi nung néng ¢6 nhidu loai: kidu trao ddi nhiét djt trong ng
khéi 16 (gon nhung nhiét ¢ gi6 chi 250°C); kifu 16 nung gio dit
ngoai 16 ding, dung loai than kém chit lugng dé dot, co thé ddm
bao nhiét 44, gi6 rat cao. Hién tai tién bd nhat 13 loai dic kin c6 hé
théng thiét bj stt dung lai khéi 10. Khi thai phai dugc loc vui va Khat
hét CO> diing hé thong thiét bj phu nay khé ton kém nhung do
yéu ciu bio vé moi trudng sdng nén cac nudc phit trién ngudi ta
bit budc cac 1o dic phai kém theo hé théng loc byi khit khi CO va
CO,. Hién nay nudc ta cing dang ¢6 gang thuc hién.

- Dang thém oxy, théi tryc tiép vao mit gi6 co thé ting
nhist d gang tir 16 - 20°C; lam cho gié gidu oxy 20 - 25% than,
tang nhiét do gang 16ng tit 50 - 80°C, théi oxy vao gang léng § 16
titn holic vao dong gang dang chdy ra & mang sé dot chéy mot s0
nguyén t3 trong gang va tang nhiét d¢ lén 80 - 100°C. Ngusi ta da
téng két & xudng thudc nhiu nudc thiy ding oxy thém vao gio
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van ¢6 lgi, gidm dugc gia thinh.

- Hoat héa qua trinh nfu bing cach ding thém CuC,, SiC
trong phét ligu hodc théi vao 16 & ving mit gi6, bing cach nay cho
phép ndu 100% thép vun. Nhitng chit nay thik oxy clia cic oxy sit,
mangan; gidm chdy hao Si, Mn déng théi gidm lugng S.

- Ding 16 tién ¢6 d6t néng thém bing khi, bing dién tré, hd
quang dién hojc dién cdm dng. Lo tién nay c6 thé 13 leai 16 chia
(mixe) thudng duge ché tao rigng, ¢6 thé quay rét duge, dung tich
c6 khi gdp 2 Iin ning suit gid cda thigt bj nfu ddm bdo nhiét d¢
ctia thanh phin ddng déu.

- Gin ddy c6 chd § nhiéu téi loai 16 dic ding hing mit gi6
thit hai bing hang chinh, cich nhau 800 - 900 mm ¢6 tic dung
gidm 20 - 32% than, ting tdc d6 ndu 11 - 23%, ting nhiét do tir 40
- 50°C.

V. PHAT TRIEN DUNG 1O DIEN

Tir trude dén nay 16 dién hé quang 3 pha duge ding nhidu
trong cac xudng dic thép (ndu téi 2/3 sdn lugng) thay din cho 16
thdi, 10 bang. Lo cim iing thudng dung niu thép dic biét. Ld cam
g ¢6 16i (10 rinh) thudng ding niu hop kim mau.

Trong vong 15 - 20 ndm gan ddy vi gid than céc ting (8
Thuy Pién ti nim 1955 - 1970 than ¢oc ting gia 2,5 lan; con dién
ning vin gi gid cd); gi gang théi ciing ting, chi phi dé kha khéi
16 diic sach bui va khi doc ciing ton kém nhidu. Vi thé da phat
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trién ding 16 dién ndu gang xaAm, gang déo, gang hgp kim. San
lugng gang niu trong 16 dién nAm 1970 da 1én tai 65 - 70% téng
san lugng gang duc.

1 dign cdm ng khong 161 duge dung nhiéu, nhit 13 ding
dién tin s¢ cong nghiép (hién di cé 1 dung tich 16n téi 60 tin
ning suit 36 tin/gid). Lo cdm dng sach, ndu it chdy bao, liéu
thudng phai sach, nhiét do kim loai ra 10 ¢6 thé cao t6i 1560°C.
Duing dién cong suit cao 1 nét ndi bat trong cuge cach mang cta
I3 ndy (ndm 1960 16 20 tan cé cdéng sudt dién 830 KVA nhung
1969 c6 cong suit 5400 KVA ting 6 [an). Lo cdm ting tan s6 thap
duge ua ding & Nhat. Lo cdm (ng ndm ngang khong 161 HCIF ra
doi nim 1969 ¢c6 khd nang niu lién tyc, lai gidm 15 - 20% lugng
dién tieu thy, tudng 16 ¢6 tudi tho cao; c¢é thé ndu rieng hojc gin
vdi 1o ding. Ngudi ta da thiét k& ca nhing 16 c6 thé rét ty dong
nhd khi nén.

Cudn cam ing '

S¢ d5 16 dién cam ing khéng 18
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L6 hd quang lén nhét trong sdn xudt thép c6 dung tich 360
tin (ndng suat 120 tdn/h); cdn ndu gang chit lugng cao xudng dic
thudng dung 16 ¢d 1,5; 10; 20 tén 1on nhét 14 60 t&n (ning suit 25
- 30 tin/h).

it i BE rot
BE chat {_eu ' 8

e “.__-vT---'-‘--:;‘-'v_' Kim !CC]J.
Atzenss .l/“’ et fong
hiu I s V6 1o
Gach chiu W Cubn cam ung

Mt eft 1d dién cAm dng nim ngang H.C.LF kidu chid U

Lo dién hd quang ba pha ¢6 kha ning niu nguyén lidu bin
hon do xi ¢6 hoat d6 cao. Tuy vdy it ding riéng d€ niu gang vi khé
ting cacbon, thanh phin kém dong déu, thudng ding nidu kép
(duphex} vdi 16 cdm tng c6 16i. Nhitng nim gin day di xuit hién
cac 16 hd quang cong suit siéu cao (10 U.H.P ndu nhanh) di c6 loai
cong sudt dién t6i 800 KVA/ tdn nhién liéu, gdp 2 - 3 so véi 10 hod
quang thudng (16 cdm tng tin s6 cong nghiép cdng suit cao ciing
chi dat 300 KVA/ tin).

Lo ranh (10 phdn img c6 14i) tigt kidm ning lugng hon, ¢6
loai tang tréng ndm ngang (vdi nhidu cd dung tich, tir 45 - 200
tin) c6 loai tang trng dung dimg (5 - 45 tin); thudng dugc trang
bi mot ho¥c hai cudn cdm iing dé thay cong suat tit 200, 400, 600
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d&n 1100 KVA. L) rinh thudng duge ding ndu kép véi 1o ddng, 16
nGi cdm Gng, 16 hd quang, khi d6 thudng duge goi 13 16 chita. C6
noi ding ci néi rét di dong cé gin thém cudn cdm tng dé ting
nhiét dé. /!

Khudn

Lo ¢6 thé ndi ty ddng nhi¥ khi nén

K (‘; e ——}. Cén quay dude
T, =T

Cuén so cAp T Phdn I3 st
[ di ddng
Chét dinhvi = e | Véng thu clp
“ﬂ_} '\ y . dé thay
Day din— — ~1--Lo| sAt by
) ' & dinh
™ Tl s

Nbi rét c6 gin thém cudn cim img 4¢ ting nhiét do
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Can luu ¥ ring cac 16 dién ngay nay deu c6 thém trang bi
nung li¢u: dung khi dt nung liéu rin dang & trong thing liéu lén
t6i 500 - 650°C véi thai gian ngdn (4 - 12 phat) sau d6 méi chat
vdo 16. Do khi d6t ré hon dién 3 - 6 fan nén nung lidu trude sé
mang lai hi¢u qud kinh t& 16n, gidm lugng dién tiéu thy (chi 335 -
350 kWh/ tin), gidm thdi gian ndu, ting ning suat 1o.

Xu huéng chung cia thé gioi hign nay 1a ding cach niu kép
(duphex) 16 dimg véi cac loai 16 dién khac vi tin dung duge diém
tot clia 1o ding 13 n3ng sudt ndu cao (nhat 1 v6i 16 > 15 tan/ h).
Lo dién khi d6 sé lam nhiém vy nang cao chat lugng gang hdng:
tang nhiét dg, diéu chinh va lam déng déu thanh phan, tao ditu
kién d€ hgp kim héa hojc bién tinh d& dang.

VI. DUNG CHAN KHONG BE TINH LUYEN VA KHU' KHf

Kim loai léng ¢é kha ning hda tan nhiéu loai khi. Nguyén
lizu &m, ri, 1in diu ma; thai gian ndu dai; nhiét d6 cao thi khi hoa
tan nhiéu. Khi kim loai déng dic khi hoa tan sé thoat ra tao nén 16
khi. Ngdn ngtia khi hoa tan va khit khi trong kim loai 16ng 3 hai
bién phap can ti€n hanh dong thi.

Khit khi biing cich dung chin khong 13 ky thuit hién dai,
nay da duge dung nhiéu. So véi phuang phép tinh luyén bing cach
loc d8i véi hgp kim mau ho3c v6i gang thép thi dung chin khong
lgi hon: vita khi khi vita tinh luyén cho hét tap chét rin.

Déi véi kim loai rat dé hoa tan khi c6 thé ndu luyén trong
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chan khong rdi rét trong khéng khi. Nau luyén trong chan khong
khong tn kém. Khit khi trong chan khéng nhanh, ré hdn, dugc
dfing nhidu. Thong thudng nfu xeng, r6t ra ndi dua vao budng tao
chan khéng (cin bom tao chan khéng manh). Cach nay don gian,
véi thép phai qua nhiét thém 80 - 100°C.

a) Xit Iy nbi rét; b) Xt iy 1o niu;
) Xt 1§ ting phin; d) X¢ 1y dong nhé

Cic hinh thitc x& 1§ chin khéng kim loai léng

Ciing ¢6 nhidu cach khac nhau khi khi hiéu qud hon, it mat
nhiét hon;

- Phuong phap Bochumer Verein (bt dau ding ti 1950):
ht chan khéng khi kim loai 16ng cho phun 1én d€ khit khi trong
budng chin khong rdi lai roi xudng chdy vio ndi. Cach nay khi khi
lién tuc it mat nhidt, khudy tron tot.

120



- Phuong phap D - H (Dortmund - Horder) nghi ra tit 1886
nhung t6i 1950 méi ding: hat kim loai vao md t ndi dit trén
thiing rét d€ khi khi titng phan.

VII. TINH LUYEN VA BUC THEO PHUONG PHAP DIEN Xi

Tinh luyén kim loai bing phuong phép dién xi bit diu cé tu
1939 nhung sau 1950 méi phét trién manh do cdi tién tit phuong
phap hin dién xi & vién han dién ndi tiéng E.O.ATOH tai Kiev,
Ucraina.

Phuong phap tinh luyén nay ¢6 uu thé hon tinh luyén bing
chin khong vi gia thanh ré, thiét bi don gidn.

+ Nguyén ly:

- Pem kim loai cin tinh luyén ddc thanh théi dai r6i nhiing
vao mét thing {cé nudc 1am ngudi) chita xi 1éng (2000°C, din
dién), day thing duge lam ngudi bing nude. Day thung va théi
dugdc ndi vai ngudn dién xoay chiéu 40 - 60V, kim loai ti théi chay
thanh giot, khong tiép xic khang khi ma chi qua xi 13ng, duge tinh
luyén sau d6 roi xubng day va két tinh thanh théi méi.

Phuong phip ndy ding sin xuit thép dic biét chit lugng
cao, hgp kim niken, titan. Lugng dién tiéu thu khodng 1000 - 1700
kWh/ tin; toc d6 nau khodng 2,5 - 14 kg/ phiit.

Gin diy ngudi ta di nghién citu duc trye tiép sin pham
bing phuong phap dién xi. V& nguyén ly ciing tuong tif cach tinh
luyén bing dién xi da néu trén. Khuén kim loai ¢6 nudc lam ngudi
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dong thoi 1 chd niu chay va két tinh luén kim loai vita chiy ra dé
tao hinh vat dic.

[
| | e
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By hing ding

Se d6 tinh luyén bling dién xi

B6i véi nhing chi tiét phitc tap va dic trude mét phin va dat
vao khudn dic ti€p bing phuong phép dién xi, lic ndy c6 sy han
néi nhu khi han dién théng thudng. Thyc t€ di dac truc khugy,
tryc mdy can ngudi, bién cho may diezen tiu bién, néi diy cla 1o
phdn {ng hat nhén.

Phuong phap niy c6 nhidu trién vong vi:

- Thiét bj don gidn, dé thyc hi¢n,cho phép dic nhing chi
tiét 16n, chat lugng cao c6 thé canh tranh véi chi tiét ren, dap.
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- Khi duic khong ¢6 sy tiép xdc gita kim loai 16ng véi vit lidu
lam khudn hodc khong khi, kim loai nay chdy thanh giot di qua xi
léng chifa canxi florua va canxi & gidm S (con 0,002%), N, O, H.

1. C4 480 chudn bi néi; 2. Pién cyc tiéu hao;
3. Khuén kim loai ¢6 nudc 1am ngudi; 4. Ma dang dugce dic

S¢ db diic dién xi truc khugu
- D& dang dieu khién toc d6 va hudng két tinh do dé tranh
dugc rd ngot ma cling khong cin dung diu ngét.

VIl ROT HUYEN PHU KIM LOAI

Rét huyén phu kim loai 13 ding hé théng r6t dic biét tao
nén dong khuén kim loai 16ng chiy xody c6 thé cudn di dong bot
sit hay phero tit phéu dang roi xuf:‘fﬁg d€ hinh thanh huyén phu
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kim loai chdy vao khuon. Nhing hat kim loai l6ng duge coi nhu
vat lam ngudi trong, ¢6 tic dung dieu chinh qué trinh déng dic
ctia vat dic. Két qud 1a vat diic ra ¢6 t8 chitc hat nhé mijn, ¢d tinh
cao.

Thuong thi ngusi ta ding phong phip 76t Auyén phu nay
dé dixc thép thdi (rét trong méi tning bio vé ¢ khudy fién tuc dé
bét sit phan b6 déu trong thép 1éng). Véi cach rot nay sé tranh
dugc nift néng khi diic hang mdng, phic tap, trdnh hodc bét ding
dau ngét khi dic vat thinh day (téi 300 mmy), mat vit dac cing

nhin dep hon, it bi chdy cat.
—_ Phiéy
8ot pherg

H¢ thdng r6t 130 huyén phi kim logi
Phuong phdp rét huyén phu di ding d€ diic cho vit bing
thép cacbon vé thép hgp kim thap ¢ tir 100 - 10.000 kg véi lugng
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bot sdt hojc phero mangan khodng 1 - 2%; ¢ hat 0,15 - 0,3 mm
v6i bot sdt; 0,3 - 1,5 mm véi phero. Vat dic bing thép Hatphin
13% Mn rét huyén phu cing dat két qué tot. Ta cing ¢6 thé dung
phuong phéap nay dé ddc gang.

Trong tuong lai, c6 thé ding cich rét nay d¢ tao thép hop
kim trong qua trinh dic: bién tinh huyén phl bing hop kim
phero.
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