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ANH HWONG CUA MANGAN DEN TINH CHAT GANG CAU
PHERIT TRANG THAI BUC

NGUYEN HXU DUNG

1. PAT VAN DPE

Visc san xudt gang ciu pherit hi¢n nay van con nhidu vén d& cn giai quyét nhim 6n dinh
chét lugng cia gang. Nén pherit c¢6 thé duoc tao ra bang hai phuong phap: ngay & trang thai duc
va nhiét luyén. O trang thai duc, gang cau co khuynh huéng két tinh gia 6n dinh manh hon nhiéu
$0 v&l gang xam <O cung thanh phan. Cac nguyén td cacbit hoa tap trung trén bién giodi cac hat
cung tinh s& tao diéu kién thuan loi cho viée hinh thanh céc hat cacbit khéng binh thuong va
ciing 1am xuét hién cac hat graphit hanh dang khéng ciu. Trong qua trinh két tinh, viéc phan huy
austenit thanh pherit va graphit hoan toan phy thudc vao ham lugng cac nguyén 16 nhu crém,
mangan, dong... . Khi ché tao gang cau cung rét khé dé loai bo hoan toan lugng pherit du xung
quanh hat graph1t [1]. Cac nguyén t vi lugng ciing ¢6 anh hudng rat manh dén ca hinh dang
graphit va ca dén ti 1& pherit/peclit. Dé én dinh ti 18 F/P ¢6 thé diéu chinh ti 1€ me licu, thidu ti lé
gang thoi trong mé li€u hoac sir dung gang thdi ¢o ham fugng céc nguyén t6 vi Iu‘cmg thap [2].

Nén kim loai & trang thai duc, pherit hay peclit, hoan toan phy thuge vao cac yéu td co ban,
240 1a, ham lugng cac nguyén tb cacbit hoa nhu Mn, Cr, Cu..., d6 sach ciia nguyén liéu ban déu,
chiéu day thanh vt dic hodc tée dd ngudi [3].

Mangan 14 nguyén t6 mang tinh cacbit hoa. Vé mit cdu hoa, mangan tic dung v&i hau
huynh dé tao thanh MnS, lam giam bot tac hai cia luu huynh khi bién tinh. Khi MnS tao thanh
trong qua trinh bién tinh ma lai kh(“)ng duge khir triét dé, MnS tdn tai trong gang nhur nhimg tap
chét vét den, lam giam co tinh cia gang ciu. Khi ham luong Mn qua cao, mangan dé thién tich
trén bién gidi hat, dac biét 1a nhimg vat duc thanh day, d& hinh thanh t5 chirc peclit tai nhimng
khu vyc do [4].

Bai b4o nay tdp trung nghién ciru anh hudng cia ham lugng mangan dén tinh chit va b
chire gang cau pherit trang thai duc.

2. POI TUGNG VA PHUONG PHAP NGHIEN CUU

2.1.Nguyén liéu ban diu

Thanh phin gang ban diu trude khi bién tinh: Myc dich cac thi nghiém la ché tao duge

gang cdu pherit mac FCD 450. Gang thoi va sit thép vun dung lam phéi liéu ban diu c6 ham
lugng nhy sau:

Chung loai Thanh phan cic nguyén t6, %
gamg  |C Si Mn Ct Mo |Cu |Ti [P S
Canada 3,545 2.0 0.3 <0.05 | <0.05 | <0.05 | <0.05 | <0.04 | <0.03

Cao bing | 3.8-4.2 2-24 0.15-0.35 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
Thep vun !0.1-0.25 1 0.08-0.37 | 0.10-0.25 | <0.08 | <0.05 | <0.05 | <0.05 | <0.04 | <0.03
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- Gang xam trude khi bién tinh cin dat dugce thanh phin nhy san: C = 3,6% - 4,1%: Si =
1,8% - 2,3%; Mn = 0,15% - 0,65%; P < 0,02%; § <0,03%.

- Chiét b'ién tinh nhap ngoai FeSiMg c6 thanh phin theo don chao hang va c6 ham lugng
cac nguyén to nhu sau: 42% - 47% Si; 5% - 7% Mg; 0,5% dat hiém; con lai la Fe.

- Chit ting cacbon (than dién cuc vun): Than dién cuc ham lugng C = 100%.
- Pherosilic (FeSi75), chét bién tinh én dinh sau ciu héa.

Gang sau khi bién tinh phai dat dirgc thanh phin nhyr sau:

Nguyén tb C Si Mn p S Mg
% 3,641 |24-28 |0,15-0,65 | <0,02 <0,03 0,04-0,06
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3. KET QUA VA THAO LUAN

3.1. Ham hrgng cac nguyén t6 co ban va td chirc gang ciu pherit trang thai dic
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Hinh 2. Anh huéng ciia ti 1é gang thoi/mé dén co tinh gang ciu
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Str dung gang thoi Cao bang va gang nhip dé 1am phéi lidu ndu gang long. Ti 1§ gang thoi
trong mé li¢u thay dbi tr 0 dén 50%. Mdi mé nau 1000 kg trong 16 cam ng. Phuong phap bién
tinh trong gau Tundish. Nhiét do bién tinh 1450 — 1500°C. Luong chét bién tinh dung 2,5% so
voi gang long. Dé xem xét anh huéng cia thanh phin mé liéu dén co tinh cia gang, cén duy tri
ham lugng cacbon duong luong 4,3 - 4,5, tire 1a gang sau cing tinh. Ham lugng silic & gii han
dudi, 2,4% - 2,6%. Ti 18 C/Si ¢ gioi han trén, khoang 1,6 - 1,8. Két qua cho trén hinh 2.

Ro6 rang, v&i mot ham luong Mn ¢6 dinh, ¢6 mot ti 1§ hop li cia gang thoi trong mé li€u dé
dat duge gia tri co tinh 181 wu khi bién tinh gang cAu. Quy lut bién thién cia dé bén va do gian
dai phy thudc vao ti 1¢ gang thoi nhur trén hinh 1 14 co s& cho viée lua chon phéi lidu khi ché tao
gang cu pherit trang thai dac mot cach co hi¢u qua. Néu dung mé ligu han hgp ca gang thoi lan
sat thép vun, nén dung khoang 20% - 30% gang thoi trong khi vin dam bao ham lugng cac
nguyén t& C, Si, Mn nhur d4 néu & phén 2..

3.2. Anh huéng cia Mangan

V& mat tac dung graphit hoa, mangan véi ham lugng thap co anh huémng t6t dén qua trinh vi no
trung hoa bot luu huynh. Vé mit t6 chirc kim loai, mangan la nguyen t5 peclit hoa. Trong cong nghé
ché tao gang cau pherit, ham luong Mn 0 y nghia quyet dinh dén viéc hinh thanh t6 chire ndy nao,
pherit hay peclit. Céc thi nghiém duoc tién hanh dé xem xét anh hudng cia ham lugng Mn dén co
tinh va t& chirc gang cu. Ham lrong Mn thay dbi trong khoang 0,15% dén 0,65%.

Khac véi dong va niken, trong qua trinh ket tinh, Mangan tdp trung trén bi€n gisi hat cing
tinh va khi ham lugng Mn cao, n6 sé phin b6 rit khong dbng déu trén nén kim logi gdy ra hién
tugng giam rat rd rét dd déo & trang thai dic. Dong thdi mangan cung lam tang dang ké d6 thdm
16i cia gang. O trang thal dic, ham lugng Mn khéng duge vugt qua gioi han 1am giam qua thép

#&10 gidn dai cua gang cAu pherit.

Bang [. Co tinh v ham lugng Mn trong gang céu

S1{10 mm) $2(25 mm) 83(35 mm) E S4{45 mm)

Mn,% | AS,% | Rm, MPa | A5,% | Rm, MPa | AS,% | Rm, MPa | AS,% | Rm, MPa
0,15 12 431 14 437 13 440 14 404
0,15 13 440 14 446 14 459 14 403
0,15 10 455 14 450 15 | 450 14 403
0.25 12 513 12 447 10 440 13 473
0,25 1 513 14 440 12 450 14 455
0,25 11 510 12 441 13 472 5 460
0,35 9 509 11 540 12 487 12 430
035 9 507 12 510 11 | 483 12 446
0,35 9 497 9 495 13 493 13 451
0,45 7 467 9 464 10 477 10 455
0,45 8 471 10 471 11 483 10 461
0,45 9 480 10 474 11 485 11 . 446
0,65 6 490 7 467 9 483 9 443
0,65 7 510 8 453 9 490 10 425
0.65 6 510 8 448 9 494 10 405
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Hinh 2. Ham lugng mangan va co tinh gang cau

Hinh 2 cho thiy rang, khi chiéu day thanh vét ddc con nho, 10 mm va 25 mm, khi ham luong
Mn ting, d§ ben kéo gang céu cling tang theo nhung tang chdm khi ham lugng Mn trén 0,5%.

Khi chleu._day vét dic trén 35 mm, d6 bén kéo cua gang co diém cuc dai & khoang 0,4%.
Diéu nay c6 nghia 13, ham lugng Mn cao ma chiéu day ciing 16m, kha ning thién tich ciia Mn
ciing lon 1én, khi d6, Mn s€ tap trung nhiéu & bién gi61 hat va hinh thanh cacbit trén bién giai,
lam giam dé bén cia gang. Anh t chic kim loai (hinh 4) ciing ching minh cho két ludn nayg
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Hinh 3. Ham lugng mangan va co tinh gang cau

Trong khoang 0,2 - 0,3% Mn, chiéu day 25 mm va 35 mm, cd d6 bén kéo va d6 gian dai
déu bién thién khong binh thudmg. C6 the giai thich sy bit binh thudng nay do sy thién tich cia
Mn theo chiéu day cua vat dic. Gang cAu rat nhay cam voi chiéu day vat dic. Mangan lai dé bi
thién tich trong qua trinh két tinh. D4i v6i gang cdu pherit trang thai duc thi chiéu day trén 50
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mm dugc coi 1a vat dic thanh day. Hinh 3 cho thay, khi ham luqmg Mn nhé hon 0,25%, tinh chat
co hoc clia gang cau pherit trang thai dic bién thién theo qui lut binh thuong: ting chiéu day,
d6 gian dai cling tang. Khi Mn trén 0,25%, chiéu day 25 mm c6 do bén kéo tang cham nhung d&
gidn dai gidm kha nhanh.

o B L

fow,

0,65 Mn— 45 mm-x200 0.45 Mn —35 mm- x200

De nhén duoc 4o gidn dai trén 11% trang thai dic, nén dung ham lugng Mn nho hon 0,35%
voi nhitng vit dic ¢6 chiéu day tir 25 mm dén 45 mm. Nhiing vat dic c6 chidu day nhé hon 15
mm rat kho thu duoc do glan dai trén.11%. '

Hinh 5 cho t6 chiruc nén gang cu pherit trang thai dic phu thugc ham hrgng mangan. Cac
chi 6 trong anh néi 1én, ham lgng Mn; chiéu day thanh vat dic va do phéng dai.

AIPRAN T AN St

Hinh 5. Anh huréng cia ham lugng Mn dé td chirc gang cdu pherit trang thai dic
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- Tinh chét co hoc va td chirc nén gang c::iq pherit trang thai dic phu thudc cac yéu 16 co
ban: mé liéu, ti 1€ C/Si, cacbon duong lugng, chiéu day thanh vat dic va ham lugng mangan.

- D& san xuit dugc gang ciu FCD 450 theo JIS, gang phai co thanh phén sau cung tinh, ham
lugng Mn nén nho hon 0,25% g v&i chiéu day thanh vit dic tir 15 - 45 mm.

- Khi ndu luyén gang cu pherit trang thai dic tir phdi liéu gang thoi, ti 1§ gang thoi nén
dung khoang 20% - 30% dé dat ti 1& C/Si = 1,4 - 1,8. Gi5i han trén dung cho mé liéu ¢6 gang
thoi.
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SUMMARY

THE EFFECTS OF MANGANESS ON CHARACTERISTICS OF THE FERRITE
DUCTILE IRON AS - CAST

The produbtion of ductile iron is influenced by a large number of metallurgical, heat
transfer and designing parameters. The first step of the production of ductile iron castings is the
careful selection of the charge materials. P

This paper presents the effect of the chemical composition on the structure and properties
of ferrite ductile iron as-cast. This very brief survey shows that, in order to obtain ductile iron
grade FCD 450, chemical composition of melt iron must be: Cdl > 4.3%; ratio C/Si = 1.4 - 1.8,
residual magnesium is about 0.04 — 0.065%; S < 0.03% and there should be pig iron in the
charge.

It is well known that manganese segregates to cell boundaries, especially in heavy section
castings requireing long solidification time and promotes the formation of pearlite in these
regions. The pearlite embritlles the Ductile Iron and in order to invoid its formation, 0,35% Mn
is recommended as the maximum concentration.

Dja chi: Nhdn bai ngay 5 thang 4 ndm 2007
Truong Dai hoc Bach khoa Ha Néi.
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