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Tém tit

Gang x4m 1a mot loai vat liéu pho bién va dugc str dung rat rong rai trong nhiéu linh vuc, nhat 1a dbi voi nganh cong
nghiép diic. Gang xam c6 t6 chirc té vi graphit tim, thanh phin hoa hoc va toc d6 lam ngudi 13 hai yéu t6 chinh quyét
dinh dé dat dugc t6 chirc nay. Trong d6, thanh phin hoa hoc dién hinh 1a sat, cacbon va silic. Anh hudng ciia cic thanh
phin nay 1én gang xam di dugc noi dén trén cac sach vé vt lidu ky thuat, tuy nhién con chua qua cu thé. Bai nghién
ctru nay nham muc dich néu rd rang hon sy anh huéng cia thanh phan cacbon 1én co tinh ciia gang xam.

Tw khoa: gang xam; co tinh; do bén kéo; do cing; td chire té vi.

Abstract

Gray cast iron is a popular and widely used material in many fields, especially in the foundry industry. Gray cast iron
has a graphite microstructure, which is determined by the two key factors chemical composition and cooling rate. in
which, the typical chemical composition is carbon, iron and silicon. The influence of these components on gray matter
has been mentioned in books on technical materials, but it is still not specific enough. This study aims to clarify more
clearly the influence of carbon composition on the mechanical properties of gray cast iron.

Keywords: Gray cast iron; mechanical properties; tensile; stiffness; micro organization.

1. Giéi thiéu d6 ctng dé danh gia co tinh [1,2]. Thanh phan
Co tinh 13 mét trong nhimg thudc tinh quan cacbon la thanh phan chinh dé phan blﬁ_‘:t gitra
gang va thép [3-5]. Gang xdm c6 do bén kéo
thap hon rat nhidu so véi thép, thuong dudi

400Mpa va c6 tinh gion. Tuy nhién gang xam

trong cua vt lidu dung dé danh gia kha ning st
dung va chit luong cua vat liéu. Trong gang

xam, thuong st dung chi tiéu vé d0 bén kéo va RN ) A ) ) . .
c6 do bén nén khong thua kém thép, dé gia

*Corresponding Author: Nguyen Thanh Tung; Faculty of Mechnical Engineering, Duy Tan University, 550000,
Danang, Vietnam; Institute of Research and Devolopment, Duy Tan University, 550000, Danang, Vietnam
Email: tungnt.s94@gmail.com



Nguyén Thanh Timng / Tap chi Khoa hoc va Céng nghé Pai hoc Duy Tan 1(50) (2022) 42-45 43

cong va tinh duc tét vi thé ma gang xam duoc
stt dung rat phd bién [6]. Trong gang xam,
thanh phan cacbon chiém tir 2,8% dén 4% nén
16 13 nhan t6 quyét dinh dén cau trac t6 chirc té
vi graphit tim va co tinh cta gang xam. Ngoai
cacbon thi cic thanh phan khac nhu silic va tc
d6 1am nguodi ciing quyét dinh trong viéc hinh
thanh graphit tim [7-9]. Tdc do 1am ngudi phu
thudc vao loai khudn duc va chiéu day vat dac.
Ngoai ra, céac yéu td khac nhu nhiét d6 moi
truong, d6 am, thoi gian pha khudn, nhiét do
1t ... cling anh hudng dén téc d6 lam ngudi.
Chinh téc do lam nguodi quyét dinh dén viéc
hinh thanh gang xam hoic gang trang [10]. Tuy
nhién trong pham vi nghién ctru nay, tac gia bo

qua cac yéu t& do, coi nhu chung 1a ¢ dinh
giéng nhau dé danh gia su anh huong cta thanh
phan cacbon 1én gang xam khi thanh phan
cacbon thay d6i. Ngoai ra dé hiéu rd hon
nguyén nhan vé sy anh huong khi thay doi
thanh phan cacbon dén co tinh ciia gang xam.

2. Thi nghiém

Pé chimg minh sy anh huéng cua cacbon
dén co tinh gang xam, cac thi nghiém vé viéc
thay ddi thanh phﬁn cacbon duoc thuc hién.
Thanh phan héa hoc duoc phan tich biang méy
phan tich quang phd SPECTRO MAXX
LMXO06 - Puc. Véi thanh phan gang xam thir
nghiém dugc thé hién ¢ Bang 1.

Bang 1. Thanh phan hoa hoc cua gang xam, % khéi lugng

C Si Mn

S Cr Cu

3,2~3,8 1,85~1,9 0,35~04

<0,05

<0,05 <0,05 <0,05

Thanh phan hoéa hoc thé hién ¢ Bang 1 1a
thanh phan duoc tGng dung phd bién dé dac
gang xam trong nganh cong nghiép dic. O day,
ta thay d6i thanh phan cacbon tir 3,2% dén
3,8% con cac thanh phan nhu silic va mangan
¢6 su chénh léch khong dang ké, cac thanh
phan khac rat it c6 thé coi nhu khong anh
huong dén co tinh cta gang xam. Hon nira cac
diéu kién khac nhu nhiét do rot, toc d¢ rét, diéu
kién méi trudng xung quanh duoc kiém soat 6n
dinh gidong nhau. Mau duoc dic trong khudn
cat nhya Furan véi kich thudc duong kinh
25mm va dugc dé ngudi trong khudn (10 giv),
sau d6 duogc gia cong dé dat kich thudc chuan
theo dung quy dinh cho cac thi nghiém. D6 bén
kéo la dac tinh chiu luc kéo dut cua vat liéu, do
bén kéo nay duoc do trén may WEW-1000B
(bai Loan). B§ cing 1a kha nang chiu dung
(chéng lai su bién dang) cua vat li¢u dudi tac
dung cua mot lyc [11], do cing duoc do bang
méy do do cimg Brinell HR-150DT. Tét ca sb

liéu tir thi nghiém duogc tong hop va tinh toan
theo phuong phéap binh quan nhé nhat.

2.1. Truwong hop nghién cuu 1

Mau kéo duoc gia cong tién tir phoi dic, véi
duong kinh mit cit ngang noi miu bi kéo dit 1a
12,7mm, chiéu dai téng thé mau kéo 196mm,
thé hién ¢ Hinh 2.1. Su thay d6i cta thanh phan
cacbon d6i v&i do bén kéo cua miu kéo duge
thé hién qua Hinh 2.2. Ttr Hinh 2.2, chung ta c6
thé thiy do bén kéo ctia gang xam giam dan khi
ham lugng cacbon tang 1én, diéu nay trai nguoc
lai voi thép.
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Hinh 2.1. Kich thuéc mau kéo
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Hinh 2.2. Thanh phan héa hoc ciia gang xam, % khdi lugng

2.2. Trwong hop nghién cuu 2

Mau do duge 1ay tir chinh miu kéo dé kiém
tra sau khi thuc hién xong thi nghiém kéo. Cit
mot doan mau dai 20mm tr doan kep c6 duong
kinh 18mm sau d6 mai phiang 2 mat roi tién
hanh do do cimg. Su thay d6i d6 cling cua gang
xam khi thanh phan cacbon thay ddi duogc thé
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hién ¢ Hinh 2.3. Ciing giéng nhu d¢ bén kéo,
d6 cung cua gang xam ciing giam dan khi ham
luong thanh phan cacbon ting 1én. Thi nghiém
1 va thi nghiém 2, ching ta co thé thdy rang do
bén kéo va do cung trong gang xam co su
twong quan véi nhau, ching sé cung tang hodc
cung giam khi thanh phan cacbon thay d6i.
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Hinh 2.3. Anh huéng ciia thanh phan cacbon téi d6 clmg ciia gang xam

2.3. Trwong hop nghién cuu 3

D¢ tim hiéu vi sao thanh phan cacbon lai anh
hudng dén co tinh ciia gang xam, ching ta tién
hanh thi nghiém soi t6 chtic té vi ctia gang xam.
Mau soi ciing chinh 1a mau do do ciung & thi
nghiém 2, duwoc mai bong. Mau nay dugc thuc
hién trén kinh hién vi AmScope ME1400TC-
10MT, M§. T6 chuc té vi cia gang xam véi

ham lugng thanh phan cacbon 3,3% duoc thé
hién qua Hinh 2.4. T6 chuc té vi cia gang xam
vo1 ham lugng thanh phén cacbon 3,3% duoc
thé hién & Hinh 2.5. C6 thé thay khi ting ham
luong thanh phan cacbon lam cho kich thudc
graphit tim cta cacbon ciing ting 1én hay noéi
cach khac 1a 1am cho gang x6p hon.
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Hinh 2.4. T6 chtc té vi ciia gang xam
v6i ham lugng cacbon 3,3%

3. Két luan

- Véi cac diéu kién giébng nhau nhu téc do
lam ngudi, thanh phan hoa hoc thi khi ting
thanh phﬁn cacbon 1am cho dd bén kéo va do
climg ctia gang xam bi giam xudng.

- Thanh phin cacbon ting lam cho kich
thudc cua to chirc té vi graphit tAm trong gang
xam tiang, chinh sy gia ting vé kich thudc cac
graphit tim nay 1 nguyén nhan lam giam do bén
kéo va do cing ciia gang xam. Cac graphit tim
nhu vét nit, rong 1am mat tinh lién tuc cta nén
vat liéu va 13 noi tap trung (mg sut 1am giam do
bén kéo ciing nhu d6 cting cua gang xam.
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