Chwong 3: HOP KIM & GIAN DO PHA

Chwong 3: HOP KIM & GIAN PO PHA
3.1. CAu truc tinh thé cta hop kim

3.1.1. Khai niém vé hop kim
~ 3 TR Pha A
Mot so khai niém:

Pha: ph'én ddng nhét cia hé co
clng céu tric, trang thai, kiéu
mang, cd tinh chat co-ly-hoa tinh
xac dinh, phan cach nhau béi bé
mat phan chia pha;

Cau ti: 1a cac nguyén t6 (hodc
hop chat hoa hoc béen virng) tao
nén pha trong hop kim;

2

Hé: tap hop cac pha, co thé &
trang thai can bang, hoac khéng
can bang.
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3.1. Cau't'ru_ti tlnr: the cmfa hop kim 2 \,‘,_‘:,
3.1.1. Khai niém ve hop kim

H6én hop cla kim loai véi CIéC kim Ioa[
hoac a kim khac; nguyén to chinh - nén.

Wu diém: d6 bén, d6 cirng, tinh chéng
mai mon cao hon, tI'I’Jh cg‘mg nghé tot hon, caron_
nhiét luyén dé hoa bén tét hon, ré hon.

Irn
Gidi han bén Giéihan Podan D) cing,
kéo , MPa chay, MPa  dai, %
Al199,95% 50 10 45
AAT075 228 103 17

AA7075 600 560 11
(tdi+hoa gia)
AA7075: 6%Zn, 2,4%Mg, 1,6%Cu, Mn0,3%

Vit ligu

Phan loai twong tac trong hop kim

Khéng c6 twong tac:
Cac kim loai hoa tan I&n nhau & trang thai 16ng, khdng hoa tan
@ trang thai ran, tao hon hgp co hoc hai pha A + B. AB)

Cé6 twong tac:
- Hoa tan vao nhau tao dung dich ran A(B) - (git nguyén kiéu
mang cla nén A);

- Phan (rng tao hop chat héa hoc véi kiéu mang maéi khac han.
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3.1.2. Dung dich rén

Khai niém: |a pha dong nhét, co cau tric mang nhw clia dung
moi (kim loai nén), cac nguyén ter chat hoa tan sap xép lai trong
mang dung méi mét cach déeu dan va ngau nhién.

Ky hiéu: A(B) = Dung dich rén ctia B hoa tan trong A.

Dung dich ran thay thé: cac nguyén t& chét tan thay thé vj tri
céc nguyén t& dung méi trong mang tinh thé — (d,, sai khac
<15%), ly héa tinh twong tw.

Diéu kién thay thé (hoa tan) vé han
- cling kiéu mang tinh thé ClE
- kich thwéc nguyén tr khac it (<8%) §

- twong quan vé& ndng do dién tor

- cung héa tri, tinh am dién khac it.

Copper L n - ch

Pha trung gian: cac hop ché’t hoa hoc co trong hop kim,

nam gitra hai vang dung dich ran trén gian do pha.
i

Pic diém:

- C6 kiéu mang tinh thé phtrc tap,

khac han voi cac nguyén to thanh

phan;

- C6 fi 1& gilra cac nguyén té cong

thirc xac dinh A B,;

- Tinh chét khac han so voi cac

nguyén to thanh phan (gion);

- Cé nhiét do nong chay xac dinh,
khi tao thanh tda nhiét.

Dung dich ran xen ké: cac nguyén tir hoa tan nam xen ké
vao céc |6 hdng trong mang tinh thé dung méi.

— ban kinh nguyén t& hoa tan rat nhé, gi¢i han hoa tan thap.
Cac dac tinh cta dung dich ran: c6

d?c trwng co, ly, hoa tinh cta kim loai

nén: Carbon

- Kiéu mang tinh thé don gian: A1,

A2... voilien két kim loai; Iron

- D6 déo c6 gidm nhwng van du cao;

-Tang do cirng, dd bén, tinh chéng

mé’i mon rd rét so v&i kim loai nguyén

chat;

- Néng do chét tan tang — tang bén, giam déo.

-Thay dbi tinh chéng an mon, dan dién, nhiét kém KL nguyén chét;

- La pha co ban chiém hon 90% trong vat liéu két cAu.

3.2 Gian dd pha cta hé hai cau to
K/n : Gian d6 biéu dién sy bién dbi t chirc pha phu thudc
vao nhiét do va thanh phan cda hé & trang thai can bang.

Quy ticpha: F=C-P+1 F - 6 bac tw do, C - s6
cau tte, P - sO pha.

T.°c
1539°C —+

1392°C

Nhiét da, C°

911°C
Fe,

100% Fe
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Anh hwéng cia nhiét do va thanh phan 3.2. Gian db pha cua hé hai cau i

- T thay ddi - s6 lvong pha thay doi (dwong AB); Quy tac don bay: M, .X,=
- C% thay dbi - sb lwong pha thay ddi (dwéng BD).

= wgom Nhiét do, °C B (100°c.70) D (100°C,90)
L 100

80

60

Nhiét do, C°

40

® A (20°C.70

| |
36 80 7080 100
% Pwérng (C4,H,,0;44)

Gian dé pha loai 1: Gian dé pha loai 2
Gian d pha clia hé hai cAu t&r khong co bét ky trong tac nao Gian db clia hé hai cu
v&inhau (Pb-Sb). g tlr twong tac va hoa tan
aEb > duong long; & vd han vao nhau &
< Long (L)
cEd & dwong dac; <
a

X Léng (L)
L *

1

1

Nhiét do

trang thai rén, vi du:
(Cu-Ni, Al,04-Cr,0,)
amb > dwong Iéng

a bnhigtdochay
claAvaB;
E diém cung tinh:

L (A+B)

anb > dwong dac

Ol-=-======

A+AB) % c (A+B)+B a=A(B), B(A) Cq

%B

F %B—v _ —
' %L =2;%A, =?
%a =?;%B, =?
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Gian d6 pha loai 3 Gian dd pha loai 4
Gian do clia hé hai cau ttr trong tac va hoa tan ¢6 han vao Gian db pha hai cAu ti cé twong tac hoa hoc tao ra pha trung
nhau & trang thai ran (Pb-Sn, Cu-Ag). gian A, B, (Mg-Ca — Mg,Ca,) .
oy X1 X2 3 X4
' '

aEb > dwong léng Léng (L)

@ .
2a Loéng (L)
=z

acdb 2> dwong dac
a=A(B); B=B(A)

Nhiét do
o

E

X
1
1
1
1
1
1
1
1

E- didmcungtinh: A9
L > (a+p) Al Nt N B A B
B o _

Quan hé giiva GDP & tinh chat hop kim i e i i c
Tinh chét cia hop kim la sw téng hop hay két hop tinh chét cia 3.3. Gian do pha Fe-C (Fe-Fe,C) @ o
céc pha thanh phan. Twong tac giira Fe va C r=0,770 nm

= //L:/ + Sy hoa tan clia C vao Fe: tao cac dung dich rén xen ké:
= | - Fe, (A2; <911 9C): DDR a = Fe,(C), %C,.. = 0,02%, 727°C

- Fe, (A1;911-1392 °C): DDR y = Fe,(C), %C,ay = 2,14%, 1147°C
- Fe; (A2; >1392 0C):

+ Twong tac hoa hoc gilra Fe va C > Fe;C (%C = 6,67%)

//‘
C

vy

—— v
r, (max)= 0,036  ry(max)=0,051 nm

nhi¢tdo, Py
|

nhi¢t dg, Px

nhiet do, Px
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Cac chuyén bién khi ngudi cham:
Chuyén bién bao tinh: tai 1499°C, diém J:
8o1% Los— Yoie
Chuyén bién cuing tinh: tai 1147°C, diém C:
Lyz — (¥2,14 + Fe;C)
Chuyén bién cling tich: tai 727°C, diém S:
Yo,s — [@g,02 + Fe;C]

3.3. Gian d6 pha Fe-C (Fe-Fe,C)
153;02 A J14990C i
H B

1600
15399C

1400
N

a

Le(y+Fe;C) £ |

y+Xe,+Le(y+Fe,C) 72rc XeytLe(y+Fe;C)

©.  Xe+Le(P+Fe;C)

P+Xej+Le(P+Fe;C)

:'& P[a+i7e3Cj ‘?@

Le(r+Fe;C) £,

Céc t6 chirc mot pha trén GDP Fe-Fe;C _ T, Céc té chire hai pha trén GDP Fe-Fe,C
gt Peclit (P): hén hop cung tich ctia F va Xe (88%F + 12%Xe)

Ferit (a, F): Dung dich ran hoa tan cda C dwoc tao thanh tir phan &ng cung tich. Ton tai P tAm va P hat.

trong Fe, ( gi¢i han hoa tan 0,02%C tai
727°C). Té chtrc hat sang, da canh.
Austenit (y, A): Dung dich ran hoa tan cia C
trong Fe, ( gi¢i han hoa tan 2,14%C tai 1147°C,
0,8%C tai 727°C). T6é chirc hat sang + cac
dwong song tinh.
Xémentit (Fe,;C, Xe):
- Xe,: sinh ra tiv Léng. Dang t4m tho, to.
- Xe,;: tiét ra tir austenit, dang Iwéi bao quanh - Lédeéburit (Le ): Hon hop cuing tinh cda
hat. ' Ava Xe (>727°C), clia P va Xe (<727°C)
ek . . : bao gém ( 43,1%P + 56,9%Xe), sinh ra
- Xey,: tiét ra tir ferit, thwong khong bé qua. tr phan ng cuing tinh. T/c dang da bao.

- Xe cung tich tao thanh tir ¢/b cling tich.




Phan loai thép-gang theo GDP

Kin: Thép la hgp kim cta Fe-C véi ham lwong C < 2,14%,

gang la hop kim cta Fe-C c6 = 2,14%C.
Dic diém:

-Nung néng thép trén GSE dat ™
t& chirc mét pha duy nhat y co

d6 déo cao, dé bién dang;
- Tinh duc cta thép thap;

- Gang khéng thé nung néng dat
trang thai mot pha y nén gion, I\
ctrng, khong thé gia cong bdang;

- So véi thép, gang c6 tinh dic tét .

7o Negt Letyebe€) 1

L NethaP i)

PeXegtLo(PeFeC)

Gang

FesC

Phan loai thép-gang theo GDP\\H
Gang: twong (rng voi GBP la = lare

gang trdng, gdm 3 loai: .
-Gang trang trwdc cung tinh
(%C<4,3), tb chirc P + Xe, + Le;

- Gang tréng cuing tinh (%C=4,3),

ro XepLefr+Fe,©)

t6 chirc 100% Le(P+Xe);
- Gang tréng sau cung tinh
(%C>4,3), t6 chirc Xe, + Le.

Xy Le(P+FeyC)

Camentite (FayCl

1200

Phan loai thép-gang theo GDF

Thép: theo GBP duwoc chia lam 3 loai
- Thép trwde cung tich (%C<0,8),

t6 chirc F(sang)+ P;

- Thép cuing tich (%C=0,8%),

t6 chirc 100%P [F+Xel;

- Thép sau cung tich (%C>0,8%),

td chirc P + Xe, ;

1000

Cac diém té&i han cta thép
Cac diém (hay nhiét do) t&i han -
twong (rng v&i cac chuyén bién
pha trong thép, ki hiéu bang chir A
v&ichisé 1, 2, 3, 4 vacm. 1000
- A, - dwdng PSK (727°C), wkng v6i G
chuyén bién y « P [a+Xe] , cO

trong moi loai thép. 800
- A, - duong GS (911 + 727°C), P

1200 —

Pla+Fe;C] o

(ng v&i chuyén bién y «— y + a, chi
c6 trong thép truwde cung tich.

- A, - dwong ES (1147 + 727°C)
&ng v6&i chuyén bién y — y + Xey,,
chi c6 trong thép sau cung tich.

- Nung néng thém chiv “c”, Lam FB
ngudi thém ch “r". €
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Ac, > A, >Ar;; Ac; > A; > Arg; Ac,, > A > Arg,
A; =727 +230(0,8-x) °C; A, =727 +313.(y - 0,8) °C; x,y : %C.




